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THURSDAY, NOVEMBER 3, 1881 


A RECENT “FIND” IN ‘BRITISH 
e PALÆONTOLOGY 

Te world is byt rarely startled nowadays by the dis- 

covery of whole groups of new organisms fiom the 
rocks of Britain; it is only from the Far West that 
such surprises come. Two or three generations of active 
collectors have ransacked our strata so thoroughly that 
only now and then by some happy chance is a new vein 
of research opened, the finder of which may be con- 
gratulated rather on his good luck than on his special 
acuteness in observation. Such a vein has recently been 
struck by the Geological Survey among the Lower Car- 
bonifegous rocksef the gouth of Scotland. S®me account 


of the more importang features of this "find" may be of | 


interest to the general reader. 
Travellers who enter Scotland from the south, wanark 
that after leaving the plains of the Tweed on the east 
side, or those of the SOlway on the west, they find them- 
selves in a range of hills or uplands, not lofty and pic- 
turesque indeed, but with sufficient height and individuality 
of feature to forme a notable barrier between the valleys 
of the border on the one hand and the Scottish Lowlands 
on the other. This belt of pastoial high grouncs, so 
bright with the glamour of poetry and romance, has a 
special interest to the geologist. He can trace it back 
to its origin about the close of the Silurian period, when 
it first began to rise out of the sea, and served, by its up- 
heaval, to define one or more of the great inlgnd basins in 
which the Old Red Saadstone was deposited. From that 
ancient time down to the present the ridge seems to have 
formed a barriéMeetween the basins on its northern and | 
southern margin. No doubt it has been enormously worn 
down in the general denudation of the co try deep 
valleys have been trenched through it; much’ of it has 
now and again been submerged and covered by masses 
of sedim@ntary material. Nevertheless it has preserved 
its existence, Lying digng a line of terrestrial weakness, its 


movements by which these contortions were produced 
have doubtless recurred at many intervals, so that we 
may conceive them to have in some measure, if not en- 
tirely, compensated by occasional elevation for the lower- 
ing of the levelof the ridge by continuous denudation. 
During the early part of the Carboniferous period these 
southern Silurian uplands of Scotland formed a barrier 
between the lagoons of the Lowlands and the more open 
waters to the south which spread over the north and centre 
of England. That the ridge was not continuous, or at least 
that there was now some water-way across it or round its 
end, between the basins on either side, is indicated by the 
similarity of their fossils. Yet that it formed on the 
whole a tolerably effective barrier is indicated partly 
by the markede difference between the corresponding 
strata on its northern and southern flanks, and partly by 
the singyJar series,of organic remains to which attention 
is here calle À 
- For some years past the Geological Survey of Scotland 
| has been engaged in the detailed investigation of the 
Carboniferous rocks between the Silurian uplands and 
the English border. The whole region has now been 
mapped ; fhe maps are partly published, and partly in the 
hands of the engraver for speedy publication. The rocks 
have been collected, and their chemical and microscopic 
analysis is in progress, Their fossils have been gathered 
from every available stratum, and have alre&y been in 
large measure named and described. So that materials 
now exist fora tolerably complete review and comparison 
of the stfatigraphy, petrography, and paleontology of the 
Carboniferous rocks of the Scottish Border. In tfe 
course of the work one particular zone of shale on the 
banks of the River Esk has been found to possess ex- 
traordinary palmontological value. From fhis stratum 
where exposed forga few square yards by the edge of the 
rive? a larger number of new organisms Shas beer ex- 
humedeby the Survey than has been obtained from the 
entre Carboniferous system of Scotland for years past. 
is a whole the remains are in an excellent state of pre- 
servation. Indeed in some instances they hase beén so 





strata, originally horizontal sheets of mud and sand, piled 
over each other toa dépth wf many thousand feet, have 
been erp and Corrugated to a vast extent. 
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admirably wrapped up in their matrix of find clay as to 
retain structures which have never before bead recognised ^ 
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The more impheta:ft, freasures from the shales of 


' -Eskdale ande Lidd&sdale are, fidhes, ecrestaceans, and 
e arachnids. The fishes were at Ance placed in the hands 


of Dm R. Ht Traquair, whose devotion to fossil ichthyo- 
has made him otf facile prin®eps ig this department 
of paleontology. The first part of his report on them, 


* dévoted to the Ganoidei, has been completed and is pub- 


lished by the Royal Society of Edinburgh (Trans. Roy. 
He points out the extra- 
ordinary interest of the collection, both as opening up an 
almost entirely new fish-Tauna, and as revealing? remat- 
able structural iarities in many of the new forms. 
Out of twenty-eight species of ganoids no fewer than 
twenty at least are new. Of the sixtegn genera in which 
these species are comprised five are now for the Grst time 
added to science (PAaxerosteon, Holwrus, Canobius, 
Chetrodopsis, and Tarrastus), of which one (Zarrasius) is 
altogether so pecwliar that no place can be" found for it in 
any known family. To the family of Palæoniscidæ fifteen 
new species and three new genera are added. The most 
abundant species is a form of Rhadinichthys, which occurs 
also on the north side of the Silurian barrier. Another 
fish of common occurrence in the latter region is 
Ext ynotus crenatus, of which only a single scale has been 
found in the Eskdale and Liddesdale region. A third 
species common to the two sides of the barrier is probably 
Wardichthys cyclosoma. But with these and possibly 
one or two other exceptions, all the fishes in the southern 


. area are as yet peculiar to it, while at the same time the 


common forms of the Lothians are conspicuous by their 
absence in Eskdale and Liddesdale. These facts suggest 
interesting problems in Carboniferous geography.and in 
ancient roological distribution. ' e, 
Without entering here into structural details, wẹ may 
refer to the peculiarities of one or two of the new forms 
described by Dr. Traquair. He proposes the term 
Fhaneresteon for a genus of Palæonisct fishes, possessing 
a fusiform body, apparently for the most part devoid of 
scales, with a peculiarly rounded off dorsal fin, and desti- 
tute of fin-fulcra. If the nakedness of the body be due 
not to the non-preservation of scales, but, as seems almost, 
certain, to the original absence of them, we are here pre-. 
sented with a Paleoniscoid fish showing a cohdition of 
squamation almost identical with that of Polyodon. Only 
one species, but’a number of specimens of it have been 
*obthined. ¢The new genus Ho/wrns, though placed by its 
author ng the Paleoniscidz, offers in its non-bifur- 
cated caudal and rounded long-based pectoral fin a con- 
tradiction to his definition of this family ; but the cranial 
asteology is in the main so decidedly Paleoniscid that he 
prefers to"regard the genus as ‘standing most fittingly 
where he has put it. Two species are described. Still 
more aberngnt from the typical Palæoniscidæ is the genus 
Canobins, which to the general configuration of the family 
unites” a ition" ofz the suspensofial "and opergular 
apparatus almoft identical with that of the same in 
the Platysomid E»rynofwr. Four species are described, 
But the most? remarkable of all “this singular "group of 
fishes islincluded by Dr. Tr&quair in a new family, td 
which, from “the mors charaeteristic of [two specimens 
found at the foot of the Tarras Water, he 


has'gi % name of Tarrasiidæ. Tarrasiss, ¿he typical 


and omy, kpown genus possesses thofnbic, minste, 
as - . 






| 





the vertebral spines ùs in teleostean fishes, and a long 
dorsal fin composed of closely-set jointed rays. Only 
two specimens, conjectured go belong* to the same 
gpeties, have as yet been obtained. Their stategof pre- 
servation is such as to leave in doubt some imporeant 
parts of the structure ofethis ‘curious fish. It is to be 
hoped that future exploration in the same prolific Yocality 
may furnish Dr. Traquair with additional evidence on’ ` 
the subject, and enable him to confplete his work. 

Assocfated, with the skeletons of the fishes are the re- 
mains & some new phyllopod and ‘de@apod crustaceans, 
which have been worked out by Mr. B. ~. Peach, the 
Acting Palæontologist of fhe Scottish Geological Survey, 
who has describ&d them iff a memoir also comrhunicated 
to the Royal Society f Edinburgh (Trans. Roy. Soc. 
Edin. voL xxx. (188% Part 1). The Phyllopods consist of 
two new species of Ceratfocaris, which differ from the 
Silurian species of this genus in having the body rela- 
tively much larger than the carapacg, The numerous 
specimens are in a good state of p on, one indi- 
vidual having been found with its intestindl canal dis- 
tended with food. Of Macrurous Decapods several new 
species occur that differ in no essentiafrespect from their 
living representatives. They belong to the genera 
Anthrapalamon, Paleocrangon, and Palaocaris, upwards 
of forty specimens of one species of Asthrapalamon 
having been obthined. Mr. Peach has worked out their 
structure with great skill Among his observations is 
the occurrence of abundant minute calcaresus calculi on 
the tests of these crustacea, precisely like those of the 
common shrimp. 

One of thg most singular fegtures in our recent additions 
to the paleontology of the Lower Garboniferous rocl& of the 
Scottish Border is the abundance iff which the remains of 
udis have been discovered. The existence df these 
aracBRids (Zoscorgixs) in strata of this agein Scotland was 
made known some years ago by Dy. H. Woodward. But 
we are now in possession not of mere single and imperfect 
fragments, but of numerous and often admirably-pre- 
served specimens which have enabled Mr. "Peach to work 
out the structure of the insects in grêat detail. In an- 
ticipation of the early publication of his descriptions 
the following notes may be given here. He finds that 
these Paleoxoic forms differ in no essential respect from 
the living scorpion so far as regards externa! organs. He 
has recognised in them every structure of the recent 
form, down even to hairs and hooks on the feet, The 
sting alone fias not been certainly observed, but that it, 
existed may be inferred from the presence of the poison 
gland wich Mr. Peach has detected j e fossil state. 
The chief difference between the living scorpion and its 
artient progenitors lies in the fact that in the fossil forms 
the mesialeeyes are much larger in profortion to the 
lateral ones and also to the size of the whole animal. The 
two mesial eyes are placed on an eminencq near the 
anterior margin of the carapace foed by two con- 
verging tubes, and so arranged t the creature could 
look with them upwards, outwards, and forward There 
are at least four lateral ey& on each The man- 
dibles, palpi, and font pairs orari legs are heauti. 





fully distincteon man 
like gho@ of the 


$ Specimens. The consbs are much 
ies scorpion, but with a yery 
remarkible TUN e ateonce recalls that so 
characteristic o% the urypterids. ® The genital orifice, 


combs, and eight breathing stigmata occupy positions 
similar te those of the same organs in the modern 


' scorpi As regards theories df descent these fofalls 


aui Aa nore help dn ace. the pedigree of the 
scorpion than is furnished bye living form, for it is 
obviouf# thet the scorpion has remained with hardly any 
change since Carboniferous times. There can. be little 
doubt that ft is the mott ancient type of Arachnid whence 
the others have been derived. — , à 

Since the first specimens of sdtipion wero ‘found by the 
Geological Survey among the bedg 
of the Border further research abbr ght many more to 
light from other and matant parie of the corni No 
fewer than five species belonging t a single genus 
(Zoscorpius) have been recognised oy Mr. Peach, some 
of which must have contained individuals eight or ten 
inches in length. Most of these. ‘specimens, and elso the 
crustacea and above referred to, have been obtained 
by the Survey fosfti-collector, A. Macconochie, 

Ons further interesting fact deserves mention here. 
When the Gedfogical Survey first! began its work in Scot- 
land, and was engafed in mapping the east of Berwickshire 
and' Haddingtonshire, a remarkable and hitherto unique 
specimen was found there which yas described by Salter 
under the name of ‘Cycadites C. as the most 
ancient cycad yet known. Among the specimens recently 
collected by A. Macconochie from the Border ground are 
several appargutly of this same form which are so well 
preserved gs to show that they are not plants at all They 
occur together with species of Enrypteruts, and are almost 
certainly a yet undescribed comb-like o belonging 
to tha creature.® This fact, e singular 
eurypterid- -like sctlptfre on the combs of the fossil scor- 
pions, lends support to the suggestion which has been 
made that the eurypterids are aquatic aracMhigs. 

M ARCH; GEIKIE 


THE HEAD-HUNTERS OF BORNEO 

The Head-huntersef Borneo: a Narrativa of Travel up 
the Mahakkasi and down the Barito; also F ournsyings 
in Sumatra. By Carl Bock (late Commissioner of the 
Dutch Government), With thirty Coloured Plates, 
Map, and other Illustrations. | (London: Sampson 
Low, Marston, Searle, and Rivington, 1881.) i 
T large and lavishly-illustrated volume derives its 
chief value from the fact that the auther is a clever 
‘artist, and that all the*handsome coloured plates which 
form the main of the book are evidently careful 
drawings made on the spot, not designs con- 
cocted from more or less Susanne. urate or descrip- 
tions,  The*owses, villages, and foreat scenes am afl true 
to nature, and the same may be said of the numerous 
portraits qf the Dyaks and ions of thelr domestic 
life and customs: figures are indeed wonderfully 
life-like and the dra accurate, the only fault being 
a very dlight tendencyeto Europeanise the features—a 
kind of hy nea Mr, Bock's artistic 
studieg having pri European models; lhis 
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is visible in the s'hall and welbfogtedenpuths othe two 
women in Plate $6, 
well-developed nose of th® ^ Chief of the Forgst People’! 
in Plate 24. When, however, he fas taker? #pecial pains 
and has'had ample tine to finis his drawing, as ine 
“Hetdung, my favourite Dyak Boy” (Plate 23), he 


id i in the peffectly estraight and ` 


avoids this fault, and gives us a portrait as perfect ° 


and as characteristic as a good photograph 

Mr. Bock went out to the East to collect bisds in 
Sumatra for the late Marquis of Tweeddale, and spent 
ahput mife months in that island, He was ,Ihen eem- 
ployed by the Dutch Government to male an excursion 
through the interior of Borneo, to report on some of the 
Dyak tribes and cgllect specimens of natural history for 
the musgum$ of Holland. Tis journey, which occupied 
in its preparation and execution abow six months, was 
partly over ground new to European travellers; first to 
ghe country of the Poonau Dyaks in ahput 1° 40. N. lat, 
116? 30' E. long., and then up a western tribatary of the 


Mahakkam or Koti River, and overland for a short ^ 


distance to the head waters of the Teweh, & branch of 
the Barito or Banjermassin River. This watershed is 
in about o* 5’ S. lat. and 115° 35’ E. long., and appears to 
consist of an undulating country with a few detached 
hills, It is however marked by a curious geological 
phenomenon very rarely met with in the tropics, a large 
area covered with huge angular rocks, of évery shape and 
size and tossed about in the greatest confusion. It is 


called by the natives Yalan datz, or the Stony way, and . 


our author's description of it will bear quotation :— 


“Covering an area of several square miles, and cr 
UF een nne cutie of a Vatt tore ft 
Fila f Stones is well calculated to arouse the - 
i dread of, a savage people. Here scattered in 
yi confusion like the remains of a ruined castle : 
standing erect and orderly as if carved by chisel 
and levelled bline and square: some pon- 
derous masses as as & house, fifty or sixty feet in 
height and of still greater width and thickness : others 
s like so many iied cocoa- me or like à Lue pf 
pounderecannon-balls: here bare and e the 
2 D Stonehenge: there moss-cov and decked 
ferns or gorgeous flowers’: in all directions for miles 
e none! lie scattered. Some of them have 
eel c shapes, in which the imagination can 
ea rica a travesty of the human form, or of other 
objects : others in are marked with quaint 
devices, where wind and rain have put finishipg touches 
to natural cracks and crevices, and made them assume 
the appearance of deliberately carved inscriptions, like 
those seen on ancient weather-beaten tombstones—or 
rather, life the curious ‘ pictpre-writiags’ found on scat- 
tered stones and rocks in Britah Guiana and other parts 
of South America, . . . For miles oun réute lay through 
this wilderness of sterility and fertility a 
times creeping between two parallel walls of st us 
so closely together tbat there was scarcely 
rud ipid making a considerable Pm to 
avoid a more pn e t, Ine same places 
ioe stdhes, most diffi- 
painful to walk over; in others, the ground 
seemed to be of solid rock, and great care was pecessary 


prevent one's geet being fixed in one of the 
Marca dns direi which wereethe more dangerous 


from being partially really covered hy vegetation. Many ofthe * 
large stones were so ily balanced on à cunda- € 
tion that it,seemed as if the exercise of a m fdtce 


wold bf suffictent to overtum them.” * . 
. .* e. * 

@a * 
~ e . 


' * menal regioa to vBlcanic agency, bot, eonsidering py 
t 


Mr. Bock wan fft inelined to attribute this pheno- 


.- nO earthquakes & volcanic phenomena occur throughou 


Borneo, and that thesetocks aresall “a rubbly limestone,” 
* he concludes that théy owe their erigin to “the denuding 
= force of the torrential tropical rains, which have gradually 


* bared the limestone deposit." This however is a very 


lame conclusion, and in no way accounts for the extra- 
ordinary way in which the rocks have been fractured and 
heaped over each other. The only sufficient explanatión 
-is te be found in the action of subterranean whsers dis- 
solving abay the limestone rock and thus forming exten- 
sive caverns, thé roofs of which have at length fallen in 
over a large area, and thus produced the unmistakable 
appearances of violent upheaval” and fratturg. This 
phenomenon is hewever very rare on so extensive a scale 
and, so far as we can recollect, this Bornean “ field of 
stones’? is almo 
country is not described, but the locality appears to be a 
low and nearly level watershed between the lateral tribu- 
taries of two great river systems, so that there might be a 
subterranean drainage in two directions. In many other 
parts of Borneo there are indications of long-continued 
denudation, and it may be that the very absence of vol- 
-canic phenomena, and the consequent stability of the 
surface for long periods, has rendered possible the 
amount af uninterrupted subterranean denudation re- 
quired to produce this mimic representation of great 
volcanic convulsions, 

Mr. Bock gives us a pretty full account of the Dyak 


, tribes of Southern Borneo and all that he Could learn 


about them, and the general impression of his descriptions, 
aided by his life-like portraits and domestic scenes, sis, that 
theie is a, wonderful similarity between all the chief tribes 
of this great island both in physical and mental C 

teristics, though there are many specialities in habits, Ta 


the souh we find a decided indication*of Pacific Inünencee 


in the general practice of tattooing, in the custom of pomali 
or “taboo,” and perhaps even in the practice of canni- 
balism by one tribe—the Tring Dyaks. eIn the south, 
too, the use of the blow-tube seems to be almost universal 
whereas it is comparatively rare in the north ; but im their 
general character and habits, customs, ideas, and super- 
stitions, there is a practical identity which renders much 
-f Mr.-Bock’s volume a repetition of what has been more 

*'fully and giccarately described. by St. John, Grant, and 
other wrifers, 

We may however note a few of the more novel or 
interesting facts recorded. Mr. Bock neve» saw an 
grang-utan, so that this Animal is evidently far less 
abundant in thë southern than in the north-western parts 
ofthe island. He describes the effects of a great drought 
in 1878—4 year before his visit—which destroyed the 
forest-trees over large areas and caused the destruction of 
birds and e; and the failure of crop§, to such an extent 
as to cause a f@mine, and this on the equator in an area 
of dense forest where rains ure usually of almost constant 
occurrence. Almost the only amusing episode in the 
boqk is the account of an earfest attempt to discover tht 
much-talked-of “taid men" of Borneo. Tjiropon, an 


* e old and faijhful servent of the Sultansof Koti, declared, in 


thé Sultan presence, that he himself hadyeegnsome of 
„thes? people, i $n the Passir country. WZt calli them 
Qf 
"A ect E. a t oot 





anique. The nature of the surrounding, 





“ Orangeborsoet," or tailed merg* Aa added the udüal 

statement, that the tail was fron? tw tp four inftheslong, 
and that the people cwt holesen floor to recdfve it, 50 
that they could sit ddn comfortab bly! Mr. Bock thought 
this so absurd that he disbelieved the Whole story, but the 
Sultan of Koti was greatly impressed by» it, and it was 
dedided to despatch Tjiropon on an embassy to Sultan 
of Passir with a letter requesting him to send byethe 
bearer two of the “Orangbonsoet.” After along absence 
he returned, and met the party at Banjerm?ssin as 
agreed; but he was very crestfallen, and would say 
nothing except that he had delivefed the letfer, and had 
not beef able to procure any tailed men. Thereupon the 
Residemt of Banjermassfh, at Mr. Bock’s request, himself 
sent a par tg Passir yith a letter to the Sültan, request- 
ing him to say if there reafly were any tailed men in his 
country, and what had happened to the former messenger. 
After twenty-five days absence the party returned, with a 
message from the Sultan of Passir explaining the whole 
matter. It appears that the Sultan’s personal attendants 
are known by the term “Orang-boentoet di Sultan di 
enc deals *the tail-people of the Sultan of 
Passir" The Sultan declared he hÆ” never heard of 
any other "orang-bontoet? He was very angry at two 
of his suite being so unceremoniously afked for, and 
ordered the messenger to depart irÉtantly on pain of 
being flogged—a threatened indignity wbich sufficiently 
accounted for poor Tjiropon’s’ silence.” When again 
spoken to, however, he exclaimed—‘‘ Before Allah t I 
have seen the Orang-domtoe? long ago, and have spoken 
to them, but T could not see them this time.” 

Among the few natural-history facts noted, are, the con- 
spicuousness of the wild bees’ nests “at vagance with 
the almost universal babit among all animals to conceal 
their.nests as much as possible.” But these nests evi- 
dently come under the categoryeof obj@cts whicheexhibit 
warning colours, being sufficiently @rotected by the stinzs 
of their inhabitants, The remarkable tenacity of life of 
the Moris lardigradus is well illustrated in the following 


passage :— . 


* One day I wounded one, and knowing its tenacity of 


life I strangled the little animal, then cut it open and 
pierced its Scart An hour ela before I waited to 
skin it, and when I took down y I found it n 
alive, its lovely eyes wide open. en, hopin: 
finally d b it, I pierced its brain with a n ey it 
began to shriek, and still some minutes elapsed before it 
was actually gone." 

An equal tenacity of Lfe is found in the allied Galeo- 
pithecus, which could pe killed neither by breaking the 
spine nor piercing the brain, and it is not improbable 
that the continued survival of these very anciznt types in, 
the midst of higher forms may be in part due to this 
extreme power of endurance. P 

The journal cf the Sumatra expedition contains little of 
i ce, and all that is new or valuable in the volume 
might have been well compressed into a couple of maga- 
rine articleg or papers for the Geographical Society. The 
illustrations however furnish I: real raison dire of the 
book; and besides the portraits pf@fatives already re- 
ferred to, attention may be called o ‘the plate “ Crossing 
the River Benangan," which gives Bs very best Bnd most 


accurate idea of an equat forest thmt the present 
writes hes ever inet, with. | e IPED R WALLACE 
e * . 
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e 0607 — BUTTERFLIES °° 
Buttezttes : their Sifucture, Changes, and Life-Histories, 
with Special Referee to America Forms. Being an 
Application of the ** Doctrine of Descent” to the Study 
of Butterflies, With an Appendix of Practical Instruc- 
acu Samuel H.*Scudder. (New York: Henry 
d Company, 1881.) 


R. SCUDDER’S great reputation as an entomolo- 
gist will cause many readers to turn to this beauti- 
fully got up volume with eager curiosity, They will exp&ct 
to find a toferably fulliccount of all those interesting and 
complex phenomena of metamorphosis, variatiofl, dimor- 
phism and polymétphism, prote&ive colouration, mimicry, 
and distribution, for the elucidation of which no class of 
organisms offers such abundant ‘and striking decedit 
while they might not unreastnably anticipate that the 
bearing of the whole series of whese"phenomena on the 
“Doctrine of Descent” would be dearly indicated and 
the necessary conclusions to be drawn from them strongly 
insisted upon. The first separate work ever published on 
the general hi of butterflies, as distinguished from 
their classificatidh or specific description, would naturally 
excite some such expectations as these; but those who 
have entertathed [such ideas willj be disappointed, and 
may perhaps be inclined to give the book less credit than 
it really deserves, We will therefore briefly indicate its 
contents and point out a few of its merits and deficiencies, 
The first four chapters—‘ The Egg,” “The Catter- 
pillar,” “The Chrysalis,” and “The Butterfly "—respec- 
tively, give a very good general account of the form and 
structure of jhe insect during the stages of its existence, 
and theyeare illustrated by a large ntmber of very excel- 
lent woodcuts, many of which seem to be original. Then 
follow descriptions of the internal organs, and their trans- 
formations durfg dewelopment, and a good chapter on 
habits, illustrated almost exclusively from North Ameiican 
species. We now come tq the more important and in- 
teresting part of the volume, and find chapters off“ Sea- 
sonal Changes and Hjstories," “ The Colouring of Butter- 
flies,” “ Diversity of the Sexes in Colouring and Structure,” 
“The Ongin and Development of Crnamentation,” “ An- 
cestry and Classification," and'“ Geographical Distribu- 
tion,” the titles of which cover a wide range, and seem to 
include all the chief points required for a full exposition 
of the subject. The treatment however is by no means 
satisfactory, since it is a rare thing to find any fact even 
alluded to beyond the range of North American species ; 
and though the valuable observations of Edwards dnd 
Riley are frequently referred toj the important researches 
of Weismann and Fritz Muller are hardly mentioned. 
Far more importanf however is the almost total silence 
on the whole question of protective and warning coloura- 
tion in larva S perfect insects and the wonderful phe- 
nomena of mimicry, which play so large a part in deter- 
mining both the forms and colours of ingegts “alt over 
" the world, and which are so marvellously developed in 
butterfjes. The absence of all these Considerations 
renders the ch on “ The Origin and Development of» 
Ornamentation ? unsatisfactory, since it is almost 
wholly devoted to suggestions as to the probable lines 


which havegbeen followed in the development of the 
ergansentati ngrhüe we are left TM any clye to the 
i . s e a e 
. ’ e . e. D 


reasons for such f;pecial and etongerfuty divergfiet re- 


*Equally meagre is th chapter on “ Geggraphical Distri- 
bution,” which is treated “solely from tht pajng of view of 
the North American coljéctor. 


excite young American entomologists to a more complete 
study of their sybject, is the very peculifr systgm of 
nomenclature adopted by the author, which, by the need- 
legs diffeulties it will cause, must tend to disgust 

ners with the whole study of natural history. The writer 
who has done more than any other person” to facihtate the 
study of North American butterflies is Mr. Wiliam H, 
Edwards, who, besides a great work on “The Butterflies 





of Norfh America,” ill by fine coloured plates, 
has* published, so recently as 1877, a complete * Cata- 
logue” of the species. He is in fact fs authority on 
North American butterflies, to the corfcientious study of 
which he has devoted his life. When any such standard 
systematic work exists in a country, it seems to us the 
obvious duty of all who write popular books to follow its 
classification and nomenclature, not as endorsing their 
correctness, but simply to facilitate reference to works 
which every student smst constantly refer to. Instead of 
doing so Mr. Scudder follows a quite different order in 
his systematic list of species, adopts a complex system of 
families, sub-families, tribes, and genera, mostly with un- 
familiar names ; and uses a generic nomenclature so totally 
unlike that of the above-named standard work, that out of 
a list of fifty-eight genera referred to in his volume only 
ten have the same names as those adopted by Mr. Ed- 
wardg. As an example of the difficulty and confusion 
this must cause to a beginner we may mention that the 
e ort Americafi species of the old genus Papilio are here 
“given under five distinct generic names; Lycsena under 
the same number, and Argynnis under four, The family 
Papuionide§, which Mr. Scudder retains, no lohger con- 
tains the genus Papilio, after which it is named, because 
- he transfers,this name to our old friend the Camberwell 
Beauty, which he styles Papilio Antiopa. The old 
Satyridæ, or Meadow Browns, are now named Creades, 
and they are placed at the head of all the butterflies 
instead of near the end, as in the works of Edwards and 
of all the old writers. This must be all the more puzzling, 
because throughout the body of the work these names 
are everywhere given without the least infjcation that 
they are not in universal use. Thus at pages 100-102 we 
have Rastlarchta Archippus many times mentioned, with 
a reference to Riley. But that author always uses the old 
name Limenitis desippus, and in the cepious index tothis 
Missouri Entomological Report, just issued, the name 
Basilarchia is not to be found, neither does it appear, 
even as a synonym, in Mr. Edwards’ “ Catfogue"! No 
one will object te differences of opinion on questions of 
nomenclature, when kept to their propgreplace in strictly 
scierfific treatises; but every one who has at heart the 
extension of a taste for natural history has a right to pro- 
test against such totally unnecessary difficulties being 
thrown ir? the path of beginners.e ° 
We regret having to speak so strongly in dhimadversion* 
of a, en contains much interestatlg matter afd 


guch valuable information, which is written in pepleasant 
e. H e; e 
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sults, or the lays, by which the} have "been prodyced. , 


A more importnt fault than these deficiencies, in a 
, work presumably intended for popular reading and to , 


la 


EL LL (London : 4 


' a volume which s 


* the study of these most beautiff and in many respects 


` The, Quarterly Journal of Microscopical Science. 
' Churchill.) 


. Limnocodilum, Scott on Lampreys, Witson on Attino, 
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style ándfissitfiNrated ings very attracgive d But 


we feel ‘that an emo UB. has been mis:ed of producing 

Id opengip ane bf fhe most marv:19 
lous pages jn th8 book of nature, in a manner to interest 
a wide class Bf readers® and attract many new votarles to 


most instructive members of the great class of insects. 





e OUR BOOK SHELF . 
(London: 


x *. . 
THE twenty-first volume of the second series of the above 
fournal-—publified during the four quarters of this year— 
ies in its-complete form before us, and it seems to merit 
more than a passing record at ous Hands. The volume 
contains over 650 pages of text, and, besides MO 
thirty-four platese many coloured, and the majority o 
double sire; but it 1s not the quantity of the material, 
gratifying though it be to see that the British school is 
not wanting in respect, so much as the quallty of the 
dd rel that we Morum call attention to. In the 
portance of its Memo is jo now in its majori 
may fully claim to rank on the towel of the ena 3t 
those comparable to it pablished in Germany, and its editor 
and his assistants are to be congratulated on seeing that 
all the subjects coming under their province are so fairly 
dealt with. It is not proposed to treat here of the individual 
memoirs from a critical point of view—no one individual 
could write such a criticism—but asa né und of 
the workdone. Slightly classified, vegeta histology and 


physiology is enriched by the pran on Welwitschia mira- 
lis by F. Orpen Bower; on the development of starch 
grains, by F. W, Schimper on the water glands in the leaf 
of Saxtfraga crustata, by-W. Gardiner. As comtributions 
to zoology may be mentioned the memoir by G. Busk 
on Polyzoa ; by H. B. Brady on Reticularian Bihopodé 
a most important paper on Limulus an Arachnid, By the 
editor; to embryology the researches of Lan'‘:ester on 





trocha; to anatomy the memoirs, on the head cavities 
and nerves of Elasmobranchs, by Dr. Marshall; on the 
nasal mycous membrane, by Dr. Klein; on the Bran: 
chiate Echinoderms, by Herbert C ter; on the organ' 
of Jacobson, by Dr. Klein; on the lymphatic system’ of 
the skin and mucous membrane, by Dr. Klein; on the 
Wolffian duct and body in the chick, by Adam Sedgwick ; 
on the cranial nerves of Scyllium, by A. Milnes Marshall ; 
and on the structure and significance of some aberrant 
forms of Lamellibranchiate Dr. K. MitsurL Nor 
must the papers by Mrs, Ernest Hart on the micrometric 
numeration of the blood corpuscles; by J. F. Dowdeswell 
some appearances of the blood corpuscles ; nor those 
Dr. Cumingham on microscopic ^ Isms in the 
intestinal p PART Lister eae relations of 
micro-organisms to di be overloo The value of 
this volume will thus be apparent to the reader who 
knows of the subjecfs of which the above is a condensed 
lif One thing atone, to our mind, the volume needs, 
vir. a really-efüclent index to its-valuable contents. The 
two pages and a half of index to these 650 pages of matter 
form an index only in name. Would it not be well to 
have an index volume published to the ty-one volumes 
of this serles, and then with volume 
yearly*index wiflc& would be both a help and a service to 
the student ? . hd 
Essays on the Floating-Matter of the Air in Relation to 
Putrefaction and Infection. Wy John Tyndall, F.R,S., 
and Co., 1881. 
eTo reprint tMese essays in an easily-accessible form was 
mhappy thoat ofthe author's It is of vast importance 
ic. 





to the pyblic at large that they should at leosp'kciw what 
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Cuye apart from the question of h$ 

the question of what evils arife fre® tcir presence ; and 
although, with most bf those who hayeinvestigated the 
matter, we regard it af well proven t, except fråm a 


md germ, no new i t we would be 
prepared almost to overlook tih part of de matter in our 
anxiety to see proper notions diffused as to 
poc by these “fl matters of the air" e 
pepe de papi pe m au e e 
biologi emist, and physicist Into this subject are 
d calculation ; nor is there yet any appa- 
rent limit to them. From the of this sfhall volume 
some idgas may be gleaned of what the modern ent 
of ical cases has gaiged by a knowledge of this sub- 
ject; do we think the day far distant when medicine 
pay reach to ghe rank pf surgery thr 
germ causation of febrile disease. o history of the 
disease in Italy and France bears witness to the 
enormous value, even i$ measured in a commercial sense, 
of the labours of Pasteur, Quatrefages, and others in work- 
ing out from this pint of view the parasitic diseases that 
caused at one time the almost total destruction of the silk 
industry in Europe; and the history of Pasteur’s researches” 
on fermentation, even when told in a few 
fourth chapter of this volume, does it no of 
full of benefit to one portion at least of mankind? Prof. 
ites : “ The antiseptic 
is based on the recognition of living contagla as 
the agents of putrefaction.” Keep these away, de- 
stroy them either by an excess of cold or heat, and 
the putrefaction is prevented. But this is true not 
of ry only; it makes itself felt in the routine’ of 
everyday life. An account was laid before the Academy 
of Sciences of Paris, in May of this of an examina- 
tion of the feeding-bottles in use at a cricke in Paris. The 
milk for the children put into these contracted a nauseous 
odour. ` Of thirty-one examined, twenty-eight eontained 
in the eaoutchouc tubes or nipples germs (microscopical 
microbes), and even in some cases there were masses, 
more or l@s abundant, of id vegetations. , The 
milk found remaining in some was gcid, with numerous 
ebacteria ; and this in spite of what thought to be clean- 
liness. No wonder Prof. Tyndall writes of such material 
—sy out of place—as dirt. We cannot all con- 
trive to live in the nd, pure air to be found in such 
places as the Bel Alp; but all could help towards making 
the air of their dwellings freer from the contugion of dirt ; 
and if right and accurate notions were held pn such mat- 
ters by all interested in them, prevention would soon be 
seen to be much better than cure. Thisittle volume will 
be found exceedingly interesting reading, and‘its conténts 
will furnish the reader with abundant material for thought, 
which perhaps may, in floating through his brain, take 
rude fere and Bring AOT a, GOD, OT goed ule " a 





LPTTERS TO THE EDITOR 


[The Editer doas not held himself responsible for 
by his Orrespendents, Nather cam he 
or to correspond wiih the writers of, rejected manuscripts, 
Ve notice ts laken of anonymous communications, 
ly requests correspondents lo beep their letters 
as shart Bl possible, The pressure on his space is so great 
that it is igsgossille otherwise to ensure the appearance even 
of communications containing interesting and novel gocts.] 


The Struggle of Parts in th» m 


~ Mz. ROMANES, in his letter published in your number of Oct. 27 
(toL xxiv. p. 604) dra xs a disti n b@tween the “Argument 
from Design as elaborated by the a 
past gengration, ps oe eee A which, 
e 9» * 1 $ ee. - 


ing held b s larem ty of working ind $ 
Mein di a e vi dico tbn. — 
w*germns Aor 


an insight into - 


as in the * 
incoveries 


attributes to me, and *rfieg he describes as a ‘metaphysical ” 
teleol. the idea of d‘angiltimate design nature, 


and ifto omesharmonions Cosmos the combinatiop and 
co-o. of ura ” e 

The fast of arguments from design he says he has a 
right to contest ineyour columns sud to represent as ‘‘sub- 
verted ” by Mr. Darwin: whilst as regards the second of these 


arguments from @esign, he agmits the truth of my position that 
** no pesible amount of discovery concerning the physical causes 

henomena can affect it.” 

am not able to accept this distinction, or to withdraw on 
the s of it my protest°agair@t the orgmal communication 
of Mr, Romanes. distinction is, in my opinion, purel 
imaginary and fallacious. The fundamental proposition of 
arguments feom design lẹ simply this: that the exquimte adapta- 
tions to ends which are conspicuous in organic pature are, 
and cin only be, the work of physical forces when" these are 
under the combination and directlof and contol of Misi. 

„But the whole force of this general proposition, the whole 
power of it to produce conviction, defends on if apphcability o 
particular cases of adaptation. p Maga there are én 
nature, a” few cases of a adaptatióhs and of orderly 
arrangements of a very simple kind whith do not necessuily 

Mental . may bo the effect of what we 
accident, or of the action of elementary laws under no 
guidance or direction. Inorganic phenomena furnish many 
examples of such arrangements Even among organic things 
there may be a few examples of them But in the and 
elaborate adaptfitons of organic structures to their 
work and functon, the human mind recognues the o ion of 
mental iss having a fundamental analogy with its own. 
Mind is a known ageucy, producing well-known effects. Thee 
effects can be re with as much certainty as the effects of 
material force acting by itself. The Argument from Design 
ls aoe alee r tion. The writers of the last genera- 
ton were y bt in rening the general Argument from 
on the separate instances of adaptation in which the mark 
of is most signal and conspicuous, I hold, as they held, 
that each particular instance of adaptation which cannot be due 
to chance, es which cannot be due to the uncombined action of 
elementary forces, 1s “a seperate piece of evidence poinüng to 
operatlong of special teign 

Mr. Darwin’s theory of Natural Selection no more touches this 
a ent than his hand could touch the fixed stars. 

hen Sir Charles Bell wrote bis beautiful and cal Treatise 
on the Hand, he*knew that the hand of every idual.man has 
been “developed” in ghe womb. He knew that in the course of 
that development ıt passed through many successive stages. HE 
knew that the vital processes concerned in this development wee 
organic forming part of '‘ natural law.” Butt pever 
occu to him to imagine that the "law" under which such 
intricate and wonderful adaptations were reached was a “law” 
in which Deign had no part, or over which Mental Purpose had, 
no control e sawin physical causation the instrument of 
Mental Purpbse, and not its rival or its'enemy. He knew, 
moreover, the cloge relations beta een the hand of man and the 
leaa perfec; Wit the equsll adapted structures of the same limb 
in the lower animals. o knew, farther, that the theory of 
Evolution had been started, and that just as individuals were 
born and grew, so it was suggested that all Animal forms had 
been born of each other, and that the Human Hand was the 
result of a long gestation in the womb of Time, He alludeg to 
these theories and sets them aside-—not as being untrue, but as 
being immaterial to his argument. And he was right. 

Mr. Romanes ıs much mistaken if he smp that the 
present generation is, satisfied with the buy matena 
explanations of adapted structures which are erroneously su 
posed to be final 1esalt of Mr. Darwin's etheory. o 
thoroughly di fied, on the contrary, with these explanations 


is the mund of the present d t in 
revolt against them along ali the lne. The old school of, is 
as alive as efer, and is as ready as ever to appropalate every new 
fact into the structure of its well-worn defences. And outude 
this school—among men whorreject Christianitf altegether, and 
who sf loose Qpm every known theology—a conviction 
arisen thnt som H by whatever name it may be called— 
Mind i indeed “ʻi ent” in wor. ev here 
with ta awful and an abiding Presence. > SENEI . 

This view been supperted of late in Germany in a power- 
ful argumentiby an a 








e. e " 
hes at his coramgnd all thy foarts oF ycien- 
tific knowledge, and who accep spf i rates every fact 
which has beens esablisBed in the whole held of biologion . 
investigation. * o. t 

Iwuh Mr, Darwin’s diwiples would imitate a, little of the 
dignified reticence of them master. He walks*wath a patient 
and a stately step along tie paths of c&nscientious observation, , 
No fact is too minute—no 
most part the whole is heptevell within the limits, actual or sup- 
posed, of physical causation, and the rash dogmatism on higher * 
questions of Philosophy and Theology which are common among 
his more fanatical ples, are '' conspicuous bf ther absence 
in his writings. ARGYLL 


° ha . 

IT will be instructive to many, I doubt not as fb myself, to 
receive from Mr. Romanes an explanation of the precise sense 
which he attaches to the phrase “a general law whose operation 
15 presumably competent to produce " any set of phenomena, 

o ome is more demrous then @ am to see science freed from 
all theological complications ; and it seemæto mo that every one 
who s of laws as ''governing," ''controlling," ''regu- 
lating,” or ‘‘ psoducing " phenomena, 1s really mixing up, ideas 
belonging to two entirely distinct categories f 

That in the purely scientifc sense, a “law of Nature” is 
nothing more than a expression of a certain set of uni- 
formities which the 1utellect of man discerns in the surrounding 
universe —that such a law holds good just so far as it Las been 
verified, and not necessarily any further—that it accounts for 
nothing, and explains nothing—and that the power of predic- 
uon which it i$ supposed to, gire, depends entirely on an 
assumption of its universality, which may or may not be justified 

facts—was the teaching of the great masters (Hericbel, 
Whewell, and Baden-Pon eb, who aimed to form correct habits 
of thought among whnt half a century was the “ rising 
generation” of scientific men. And as subsequent writers 
on the logic of science, from J. S. Mull to W. Stanley Jevons, 
have taken the samo view, I venture to think that it rat. with 
Mr. Ro to show that there i» anything in the /ow of 
Natural Selection (which ıs simply the geueralised expression of 
the fact of ‘‘the survival of the fittest’’), that places it ina 
different category from every other. 

The whole series of expressions to which I have tnken excep- 
tion pay Le regarded either os a ‘‘survival” of the theological 
conceptions by w science was formerly dominated, or os the 
result of a very common confusion between a ‘‘law” of science 
and a “low” of pn state. For a ''law'' can only '' 
“control,” «4 te,” “ produce,” or exert any kind of ewrert* 
agency, when there l» a power to give it effect; the “law,” in 
that sense, being simply the expression of the will of such 
governing power, divine or human, as the case may be, . 

But as ce (and in this I am quite at one with Mr. 
Romanes) knows nothing of such *' metaphysicel" conceptione, 
I cannot but think that it would be mu tter that scientific 
language should be cleared from expressions that have no mean- 
ing at all, 1f ıt be not one based upon them, 

I have not made my meaning sufficiently clear, I may refer 
any one who wishes to see this matter more fully discussed to 
my paper on ''Natue and Law,” in the Modern Review [or 
October, 1880, WILLIAM B. PENTER 

56, Regent’s Park Road, N.W., Octoker 29 


P.S.g-I regret that my reference to what Mr, Simon (in hls 
addiess on Public Med cine at the International Medical Con- 
greas) d ed as “the very remarkable series of fags” 
adduced by Dr. Creighton in support. of* his view of the com- 
municabilty of bovine tuberculosis to man thro the medium 
of milk, thould have been so worded as to make it appear that 
Dr. Creighton accepts the doctrine of Klebs as o the ''inicro- 
coccus" origin of tubercle, his dissent from which he had 
explicitly record&i, As Mr. Simon spoke of Klebe’ doctrine as 
ha been '' solidly settled and widely exgeified" by the recent 
ailes of Schuller, and as Dr. Creighton s difficulty of con- 
ceiving ''a neutral (?) living organism” to be ‘charged with 
the power of conveying complex details of form, and -tructure 
fram one body to anothe?,” affords no dirproof* of it, there 
seemed tf me no occasion, In writeng for the geral phblic, te 
take any special notice of a 
addressing aa audience, had thought it better to pass 

o e 


uthor whose philosophy may seem grotesque, | withôubmeation.—W. B. C. 
. * * e. ' e P Ad ry ° 
d j " *. è ee e S e. " 
vix z oe ae. © a . «X. s ’> 


generalisation is too bold. But for thees» 


point which Mr. Simon, in © 
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An Allefed n TE ENS the Size gf M n's Heads 

ALLOW me to dray the euttntion. qf ers to a state- 
union is preva- 
lent in the hat ERA hat the size of, men's heads has undergone 
& decrease withen thé last ¢hirty or forty years. The following 
staterfent has been gives. to me by g hatter whose name has 
“attained p pre-eminence of a duration of mre than one genera- 
“Five-and-thirty years ago,” he says, “when I wus a 
vung man, we used to purchase hats for retail trade in the 
Sizes .. ^. 21—214—22—224 —23—234 inches. 

Rel@tve number .. o— I — a— 4 -$3— i 
At the present time," he adds, “T am selhag hats m this 
ratio : e 


| 





o— 7 a) 
work, and hig criticisms, even where datigonistic, wil alsj, I 
an sure, De received by them with eslcasüre, Prof. Wy n 
holdg view» regarding the interpretation* oP some of sh plant 
remains which are at vumance with thgme held by moat. French 
eee ing but were the correctness of all hys views conceded, 
do not think Scie @od Marion’s tMeory of the evolu- 
tion of plants would thereby fall to the. ougd 
of fact, which is not controverted has n br forward 
in æ very able manner, and a connected and wall ccfisidercd 
theory as to the nature of the modifications that have led 
to Phanerozams is for tae first time presented in a 
concise and lucid manner ; afi I k few will agreo with the 
professor in deprecating such work because knowledge of the 
older floras is still incomplete. j. S. GADNER 


vast array 





e 

« 41—214—2a —224—23—431 inches. 
3— 4 — 3— 1 — 1— o" 

“I should that heads generally are 
two sizes le.s than at the time you refer t A head of more 
than twenty-four inches’ circumference is now quite a rarity, 
whilst we make thousands of hats for heads with €f circum- 
„ference af about twdhty-one inches.” I have received similar 
statements from other members of the trade, both wholesale and 
retail, and therefore feel that n5 further apology is required for 
bringing them und@ your notice. Accepting the statement 
quantum vgleat, I have endeavoured to ascertain whether I 
could fihd any explanation or confirmation thereof. I have 
not succeeded, and therefore venture to ask information 
ot opinions ray your columns, The statement comes 
to me not only from men of experience in the trade, but 
Trom men of int and observation exercised beyond 
the hmits of the shop or the factory. It is I am in- 
formed, extensively belleved among hatters; it may, neverthe- 
less, be merely a general impression. The diminution, it ls 
said, is observed mostly among grooms and men of that class in 


* Thg Teaching of Practical Biology : 


Ix th interesting introductory address Of Prof, T, Jeffery 
Parker at Otggo there 1s ap omission which I am sure my friend 
ould bs the rey first to to have rectified. In speakin 
Of that remarkable development of the teaching of pracscal 
woik in biological ratories which will no doubt have a very 
considerable ence on tHe pursuit of this branch of science, 
Mr. Parker makes reference to the considerable services which 
have been rendered by Professors Huxley and Ray Lankester ; 
bat he forgot to say that one who», unfortunately, is no longer 
among us, provided for systematic teuching in ical work 
some time before Prof. Huxley was enabled top bring his wishes 
to fulfilment, The characteristics of this line ò 


known to the geneal zoological world in 1870, when Prof, 
Rolle-ton publish 


em was well enough shown in his preface to 





the social scale. If this be y the case the change should be 
noticeale alo among soldiers, The diminuton is possibly 
anore EC than real, and may be traceable to alteration in 
the style of hair-cutting, or of wearing the hat. . It has been 
ped to me that men of the present generationeheve from 

smaller heads, dependent upon an alteration in the dimen- 


that work, where there occurs the following sentence, which I beg 
leave to quote as germane to this question :——'' The distinctive 
character of the book consists ın its attempting so to combine 
the concrete facts of rootomy with the outlines of systematic 
clasmification as to enable the student to put them for himself 
Into their natural relations of foundation and su cture." 





sions of the female pelvis, in consequence of modern fashion in 

dess. Of this opinion, however, I obtain no confirmatio from 

eminent obstetricians of whom I have made inquies The 

statement then, as it stands, is in ex on, anè calls 

‘for further investigatlon. I may here quote the reply sent me 
by Prof. Flower to my question asto his opinion on the statement 

made by the hatteis ‘that men’s heads were smaller than they 

were twenty years ago” :— s 

‘‘ Befare drawing any important conclu-lon from such a state- 

ment it would be n to know much about the authority 
upon which it is made, Who, for instance, are the hatters that 
maken Do all hatters concur in the same statement? Is it» 
mere general impression, or is 1t founded upon actual arithmetical 
‘data? Does it refer to any particular class of men, and does it 
refer to the sane class of men? If it should be true, tay it not’ 
arise from some change of fashion (1f only founded`upon the size 
of the hat, and not of the heed) other even than 


p and the River 


October 29 F. Jefraey BELL 
. 





‘The Igneous Rocks of Iceland 


Last year end and I rode/round the n and sides 
of Iceland, and from my observations *then I cannot d that 
fhe conclusions to which Dr. J, Geikie hatt arrived concerning the 
south-west of the island apply equally to the dios neret 
parts, e glacier aca a on the older lava were y 
mar a ict unexplored a by a few Icelanders, and 
known as the Storisande or Big Sand. This desert lies to the 
north of Palis a and Lange Jokul, aud between Amevatn 

landa As we crossed the undulating surface of’ 
the old lava, pale and ruddy in colour, the contrast was very 
striking where the black t seemed to rise from the plain in 
jagged cliffs up to the ice-field which caps the#e ranges. Where 
the sand was blown off ths pale lava there were the lines of 
glaciation clearly engraved, The trend of the desert as a whole 
was towards the north, and the lines of iation ran north and 





e one you 
suggest, of hair being worn shorter—such as hats worn 
more on the gop of the head than formerly (in old-fashioned 
prints one the hat well down over the cars, which is 


certainly not the case now), or perhaps hats of the land specified 
being now worn by a different "v lower) class of the com- 
minty, or by younger people? All these questions faust be 
consi and other soutces of error eliminated which 
oY not occur at first, before the statement can be accepted If 


south. In the Husavik district we siw, des these two lavas, 
the lava of the present century, including that of 1875. 

. A, J. HUBBARD 
I, Ladbioke Terrace, Noting Hill, W;, October 31 





the evidence of the statement appears to bear iny on it 
would be well worth while following it up, as, if true, it would 
be one of the mpst remarkable facts with which I am acquainted, 
that ın the space of twen amaterial diminution in the 
average size of the heads of the same populatten has taken place 
—a fact so contragy to all theory and to all ence.” y 
confess to some degree-of scepticisme as to 
be glad of an explanation of probably 


* Replacing Flint Flakes 


WITH reference to the replacing of flint flakes on Paleolithic ~ 
implements È may be of interest to your corres@@ndent, Mr. W, 
G. Smith (NATURE, vol xxiv. p. 582), to learn that I have suc- 
ceedud in building up a oore out of Neolithic flakes. When 
searching» tg go ls at Dundrum, Co. Down,elast A 

Mr. J. 





only apparent, diminution in the size of men’s head». 
Little Pork; Enfield, October 26 e W. B. KESTEVEN 


° The E¥olution of the Paleozoic Vegetation 





SI AM, pleased go have elicited the opinion of so djstingvished 
an Fe m as Prof. Williamson upon Sapoita Myion 
D. came wae . uL 
e . ° e . . 
^ *. e - i . M T 2 s 


with my frien . S. Hyland, I noticed a number of 

of a similar coleur’lying on the alightly raised shingly beach on 
which the sandhills stand, at a nt where the sand had appa- 
wently been recently blown away. Seeing an imperfection 


in the stone that several fragments had foed part of the same 
flint, I collected all the pleces I could find, some of whioh were 
ata yud or two'» distance from the rest® Without much #rouble 


I was able the same evening to put hem together and have šo 
fixed twenty-two flakes into pashon foaming apo threefougths 
«.° * d ° 
6 e T" . d . *. 
e. . - 


A 


of the original pebble.” ^» operator had first broken the pebble 
into ves, and thdáh chipped two-thirds of one away 
in flal which fofind thirteen ; the remainder of that 
he threw-down as uselet@e Of he othee half I have nine flakes, 
and one'is mung; the unbroken remainder is also gone. 
Perla ps the wor threw it away to® distance in di as he 
doe. not seem to hpve got a single satisfactory flake out of thewhole 
funt The appearance of theftalf which I have almost complete is 
xtremefy like the illustration of the core made up out of & modern 
“Keer kno pers flakes in Evans’ “Stone Implement,” except that 


There sse the rame small interstic& between the crowns of the 
flakes, showing that the blow splinters off on each sdo of the 
bulb of on a small fragmen 


less than the average convexity of the flake at the top of the 
bulb of percussion. ? e oF. ae 





e bd e 
Climate of Atacama re 
* . 

SOME evidence as to climate pes come forward at 
the older meetings of the nofthern Railways of Chile, 
the ,Coquimbo, Tongoy, aud Carrizal and Cerro Blanco. In 
cach of these districts torrential rains have occurred, which are all 
reported as uncxampled, Long residents state that rain was 
formerly little known, and such was my observation in connec- 
ton with thedisgict, One reason why the eather iaaea ine f 
attention is that no change has taken place in the water ace 
or vegetation, A similar change to rain 1n the Suez and Cairo 
district is attributed to the Suez Canal, but itis a matter worthy 
of consideration whether we are not really entering on & cycle of 
change. So far as Atacama is concerned, If at any former 

iod there were rains, the conditions of habitation must have 

different from those which have been so long considered to 
apply to the rainless district. HYDE CLARKE 





. PHvLLOXEZA Cowonzss—Dr. E. R, F. wishes to know 
where he can obtain a full report of the recent Phylloxera Con- 
gress at Bord@aux. 

. 

SCIENTIFIC INSTRUMENTS (J. S. MansrON).— We cannot 
undertake to commend any icular instrument maker; you 
Lx du dae makers, whose addresses you 
will in our a@vertising columns, hg 

HOLLOWAY COLLEME.—SO far ax we understand this is not a 
charitable mstitution : Muss S. should write to the authorities gt 
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the musty 80 esspof the sumpey sight fat jhe observer 
cannot but rejoice in their retugn. | * à 
e These remarhs ere very obviods, pot tb say 
late in their applicati8n, when the sun has already ad- 
vanced so far upon his qve 2) w yet they may not 
be entirely inappropriafe when We are aboft to draw 
attention to some of the present 
sky. Much now in ev 
gare, and an early hour 
Observatory, or the ent of the telescope, Eye- 
pieces should be cleaned, adjustments rectified, Instru- 
ments of all ki and sizes may be called into profitable 
and pl t requisition—let the possessors only make 
the best of what they have. If we do not see more ghan 
we anticipate, hough that may sometimes happen amon 
the uncertainties the English climate, yet we s 
surely see enough to amaze us at the greatness of the 
Creator. e m 

Fronfits pre-eminent bnghtness, the planet Jupiter will 
E be the first object of attention, Belts we shall 





expect to find traversing his gieat broad disk, for they 
are very seldotn absent; but there also we shall encounter 
a more unusual object, the ruddy patch, which has been 
sometimes described as vermulion, possibly from “personal 
equation,” but which to most eyes exhibits a cinnamon or 
brick-red hue. There it has been, with scarcely any ap- 
preciable change, for the last three years*—a degree of 
permanence equalled, and even surpassed, by some dark 
spots in ancient days, but si ly contrasted with the 
general mutability of the markings of the disk. What is 
that spot? and where 1s it situated with regard to the real 
surface of the planet? Is it mere superficial colouring? 
but if so, of what material? Or is it an opening in the 
great mass of clouds—or what we call such—that is 
thought to envelope this colossal globe? But if so, how 
strange that its outline should have remained so steadily 
ermanefit. And in that case, asit is difficult to sup 
^ atthe same level with those dark grey bands which 
been ascribed to a similar absence of vapour, shall 
we p it above or below them? We might infer the 
former, if it is ghe case, as has been said, that it is more 
easily traced up to the limb than the dark belts ; but the 
observation is delicate, and the effacing of the grey bands 
in thateituation as not matter of universal consent. We 





ha 


the College, Staines. might possfbly conceive, on other Sidney admitting that 
e. the dark belts do indicate a deep earing of vapour, that 

LOU oF COLOURED Grass (E. M.).—It is owing t$ the ruddy tints are ed by somethi at a higher level, 
meee : | eu | because these are occasionally suffused over the whole 
. torial zone and its markings, so a8 sometimes even 


JHE AUTUMN SKY 
I 


ANY and varied must ever be the regrets that attend 
the departure of summer days and summer pleasures ; 
and their remembrance casts a lingering sadness even 
over the bright and beautiful hours that often alleviate 
the appfoach of sterner and gloomier seasons. Such im- 
pressions however are not Tard alike by all Few 
perhaps altogether escape their influencg; but in some 
classes they are softened or even obliterated by the deve- 
lopment of interests and pleasures of a very different de- 
scription, Sth is especially the case wite the astro- 
nomical observer. The shortening of the twilight hours 
is to him as the withdrawing of a vell that obscured the 
minuter,*yet not least interesting, features „pf the glorious 
gcenes that he loves to explore; and he views wi 
pO the deepening tone of the baclaground of un- 
thorfable as the atmospheric illumination fades 
steadily away. cannot indeed in our latitudes rival 
the Pt gu pd of the south, that gives such a 


maggificent depth w the aspect of the firmament, and 
throws oe such radiamt brilliancy the host of heaven; 
ygt even out agturgnal skies are so great an advance upon 
e "e a é ER e 
e? id oa e e? * 
f ° ee 


to affect the general colour of the planet to the naked 
eye. "The interposition of trees has prevented the writer 
hitherto from observation this year, but the accompany- 
ing sketch, taken 1879, November 12, with my 9f-inch 





“With * mirror, may peshaps be of some interest in com- 
parison with the observations of the presenj season. 
The image, it will be noted, is telescopicy 74. inverted, 
LÀ 





T ‘Traces * jt may be detected 1n the Earl of Rosse" In 19943 
bat if sefms 3 have been unnoticed in the mterval sateno ee 
» . * 
eo. ° e . 
e e . e, i. ©. 
de. . . id 
5 . 99 .* = 


somewhat , . 


eristics of the. 
direction invites the inquiring ==» 
challenges the opening of the , 
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e. 
» The red susp&c-e] to consist? of o confluent 
muito Avo be sShnewhat inclwed to the neigh- 
_ , bounng belt; utethe “former idea, at east, not being 
confirmed bY other observers, was probably owing to the 
, infer oh c conditions,*which did not admit of a 
powar mic e 100? The cehtral girdle consisted as 
usual of three divisins : the N®broagest and darkest, 
wand of a cinnamon hue ; the equatorial zone pale grey, 
e with very feeble transverse in erruptions, an indisunct 
continuation of the “portholes’’ so conspicuous some 
years previous ; the S. band grey also, but deeper in 
e tone.* The N. hemisphere, beyond a bhght region, had 


Many faint grey stripes : towards the opposite pole was a 
feelje brownish shading; so that the colo of the 
disk ns a whole was, m heraldic lan e, “ counter- 
changed." Of ether occasions very sin tints have 
been nated by 


eminent observers—yellow, full blue, and 
crimson; and the subject well destrves gtudy, even 
though, as seems likely, that study should lead *o little 
Of a satisfactory nature. s 
Then there are other markings to be investigated on 
that great disk, both luminous and dusky, that in 
another aspect, with a view to the determination of rota- 
tion ; for, strange to say, it is found that some small dark 
3 travel more rapidly than other bnght ones, and 
t the red spot moves slowest of all And thus it is 
that the uncertainty in the axial velocity of that vast 
globe, first noticed by Cassini more than two centuries 
ago, is almost as far om being removed as ever; and, 
on the whole, one is tempted to question whether, after 
all we have a single accurate idea, excepting that 
of mutability, concerning. that enormous surface; and 
whether, if we could be transported there, we should not 
be surprised at the baselessness of all our conjectures. 
. Certainly it may be said as to Jupiter, and not as to 
Jupiter only, that the recent advances in optical power 
and observing skill have only served to make more 
evident the thickness of the veil that obscures these 
objects in mystery. Analogy leads us a little way safely 
enough, but only to desert us before long. Howevet, we 
must patiently watch and wonder, 


Other matters, too, might be noted before we takt oure 


‘leave of that brilliant disk, 
difficult to interpret. Why 
the satelites sometimes so 


80 easy of investigation, so 
are the shadpws cast gn it by 
black, at others se dim, or so 
abnormally small? Why, when a satellite passes behind 
the limb, is it sometimes neatly bisected by it, at others 
visible behind or through :t, either from sed projec- 
tion, as stars have been seen in front of the moon, or 
"from the partial transparency of the edge of 
And then the satellites—they, too, have their anomalies 
in differences of apparent: magnitude and brightness, due 
perhaps to variable obscurations of surface, but, if so, 
"ndicatimg conditions totally unlike that of our own 
tellite—the presence of considerable atmospheres, the 
peasible w of coincidence between their 
: revolution ahd rotation—or even a superfici 
tion as mutable and as hard 
the primary whom they obey. 
e shall not remove our telescope far before a still 
nfero interesting aad surprising object will present itself 
' in Saturn, now especially suited for investigation, both as 


constitu- 
of interpretation as that of 
e. 


to altitude and the presentation of the ring. If was 
much in Du to perplex us, there 13 more here; 
and it 1s ra 


er mortifying to remark hqw little advance 
in knowledge has been made by the iat increase, an 
recent years, of felescopic power. But little 13 asce ed 
now, beyond what was detected by the perfect visión of 
Dawes with his 63-inch Merz object-glass, or the beautiful 
definition of+the 15-inch achromgtic, by the same maker, 

Haryard College. A study, in fact, of the memoir ‘by 

ond and hi$ associates,in the Annals of that college, 


VoL ii. part 1, published in 1857, would &e the best pre- 
jon for am intelligent scrutiny of this planet * But 
` e . 
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not Ane parong a general imprtsficn cane be 5 
from or ary telescopes, It nll ®reguire cdeigpible 
power, as well as light and sharpneŝs, to det ncke's 
s aR the Ster ring (whith, *howerer, ‘caught 
in I with my mirror), to e any possible 
subdivisions of nue ming, dnce hethen 
Trouvelot thinks, the gauze ve] is becoming lss trans- 
pargnt its outer portion, or to YE thoseetrange 
an postin outlines of the shadow of the ball on 

rings, which, noted in part by others, have been ed 
1n detail in the Harvard*menfbir. A copy is hey given 
of one, but not perhaps the most remareubie, of their 





o 

Such a contour could be only accounted for, if at all, 
by. an amount of unequal thickness in the rin ; which 
ought to be, but is not in the smallest degfee, visible in 
the edgeways presentation. The success of Prof. Hall 
in detecting a bright spot of considerable permanency 
upon the ball encourages attention in that direction— 
especially as there are several previous records of such 

henomena, To hunt for the smaller satellites with any 
bat supenror instruments would of course be waste of 
tme, but it may be remarked that Enceladus has been 
seen by Ward with exceptionally keen sight and -a 43 
inch Wra Rr rud Franks with 5 ihch ditto, b 
Pratt ith an 815 inch “ With" mirror, and By myse 
with 9°33 inch. Mimas, the innermost, has been detected 
with a 7-inch achromatic by Wray. Meyer at Geneva 
has found iteof late nearly as bright as@nceladug and 
thinks ıt may be variable, 

e The morning skies at present aft graced by Venus, 
not however a remarkable object in ber gibbous phase ; 
and 8, who 1s coming rapidly round by his opposition 
to the evening. The SER nd of, his Su cnr 
I5", is a at immpediment, especially in the Englis 
iy to the Rope of success with his minor details, though 
it may be borne in mind that in the air of Milan, and with 
an admirably defimng Merz object-glass of 74 inches, 
Schiaparelli has made many delicate dbservations on a 
scarcely larger diameter, and with exceptionally fine air 
has carried them down, strange as it may appear, to a 
diameter of only 6", 

The only other’of the larger planets now visible is 
N e, easily picked up by means of an ephemens 
and distnguishable from a ized stor even in a small 
telescope, by its dull ard steady light. 
however, a large aperture for the bringing out and sharp 
definition of its pallid disk; in the latter respect the 

achromatics at Rome (9'3 inch) and Bothkamp 

II'5 inch) were unsuccessful, but I havewsmeen it neatly 
terminated with Huggins’s r5-mnch object-glass. hts 
satellite, though glim by Ward with a 4'3-inch achro- 
matic, ise f, cult for ordinary vision *or*common 
apertures oY tne seen ‘it however plainly with the 15- 
inch just mentioned. . 

Vesta, though possibly visible with the paked efe, is a 


It demands, 


fnere brilliant point of less than 1” in elescope. 
Some notes on the autumnal c ellations will be 
brought forward in a subsequent papgr. 
e 
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(To be continued.) o $ ^. 
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V. MEXEORDA96Y OF BEN NEVIS — 


5 'en op 6 Ben Nevis marks, as is well | fixed 
T ovt tin the British Islands, and 


8 
when thé question °of Migh- 
tions came to Beeseriously entemained some years ago 
attention was drawn to this position as the best affo 

in these iflands’for a first-elass meteorological observatory 
which would form.one of the more important members in 


evel m@tedrological observa- 


"-——network of the high-level stations of the Continent. 


The advantages of the sityation are enhanced by the con- 
sideration that the mountain rifes directly from the level 
of the sea toa height of 4406 feet, and that its summit 
stands 2000 to feet clear above the mountain 
ridge to westward h lies between it and the Atlantic, 
The mountain thus raises its head in the very enidst of 
the west-south-westerly winds «rom the Adantic. which 
exercise so preponderating an influence on the meteoro 
of Europe. Among the results feom obsarvetions 
at this elevated situation the more important to be looked 
for are those which relate to thb greater movements of the 
, atmosphere, particularly the upper cutrents in their rela- 
tions to the cyclones and DOTES of Europe, the 
data for the investigation of some of the laws regulating 
these movements being obtained by a comparison on the 
. one hand of observations made on Ben Nevis with those 
made at the other high-level stations of Europe, and on 
the other with those made at lower levels, and published 
in the different Daily Weather Reports. 
When thertfore the Scottish “Meteorological Society 
spring) accepted the handsome offer of Mr. Clement 
; M SE ane Ben Nevis every morning in time to 
mako o tions onthe top at 9 a.m., every care and 
precaution was taken as regards the quality the instru- 
ments procured, and in the arrangements made for their 
exposure and protection, so as to make the observations 
first-class, as as this could be secured without constant 
residence on the top or the erection of continuously re- 
cording instfuments, Further, as it is contemplated to 
build an $bservatory on the top, the arrangements regard- 
ing the instruments and their positions were carried out, 
so that all that will be required to complete the observa- 
tory la simply tMe erectjon of a suitable resi&ence for the 


That Mr. W "possessed not only enthusiasm, bu& 
of vi, skill, and readiness of resource, was 
soon manifested, He met the Council of the Slety in 
Edinburgh on May 36 and 27, was in Fort William on 
the following day, and on Tuesday, the 31st, fixed and 
secured the instruments in proper position on the top of 
the Ben, including a massively-built cairn for the recep- 
tion of the meter. On June I, at 9 R.m, the obser- 
vations were ly begun, and have since been con- 
tinued without the break of a single day up to the disas- 
trous storm of October 14. This continuity, so extremely 
desirable in such a series of observations, was guaranteed 
by Mr. W. securing at the outset the services of a 
well-qusliged assistant, whom he trained to the work, as 
well as a second assistant, whqm he also trained, to meet 
any emergency that might ari i 
e instruments are these :—-A barometer inclosed in a 
cairn, 64 feet high and 17 feet in circumference, which in- 
closes a strong box fastened with lock and key, with a second 
door preiccHuE tee box from heavy rains anf the gusts 
of wind which blow up the narrow gullies of the tremen- 
dous precipices, 1800 feet high, only a few paces off and 
sweep over *the instruments with terrific efyry.® A Ste- 
venson's screen, with maximum, minimum, dry and wet- 
‘bulb thermometers, the bulbs of which art 4 feet above 
the mduntain gone; the box opens to north, and 
contains the o The other instruments are a 
ial minimum radiation thermometer, a solar 
macdpum radiation éhermometer, 4 feet high, and a rain- 
gauge, k i ES in ee and its rim I'foot high. 
. Asho rs thermometer s i i 
gp mio eveRson, e E dun i 
i . 
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chions, by which ly 


ion of the thermonteters wasn , So as to pre- 
vent the possible qrcurrÉnce of any*crowding of tourists : 


ference which might vitiafe the readings 
heavy an expenditure of time and trouble. In order to 
afford the required protection, Mr. Stevenson designed a 
strong wire cage*measuring five feet each way, the*wire- 
netting being supported by song iron rods continued 
apr wiftis d the cage, and bent below at gght 
ingles The horizontal projecting rods below are weighted 
with heavy blocks of stone, so as to e complete 
stability to the structure, In the interior of the cage the 
Stevenson With the thermometers and ozone tests, 
is placed, and firmly secured with supports. 
jg. 2 15 a sketch of the station, kindly prepared by Mr. 
W: which will explain, better than any verbal descrip- 
tion could do,sthe ments which have been carried 
out with to the instruments, ai also the remark- 
able.character of the plateau at the top of Ben Nevis A 
is the barometer cairn ; B, the wire cage, with the ther- 
mometer screen seen inside ; C the solar maximum radia- 
tion thermometer, a black-bulb in vacuo, the terrestrial 
radiation thermometer being placed on one of the stones 
adjacent; D, the rain-gauge; and E, the hut, covered 





with tarpaulin and built of the surrounding stones, for 
shelter to'te observer. The cairn of the Ordnance Sur- 
vey is distant twenty-five paces north-westwards from the 
barometer cairn. 

Under instructions from the Council of the Scottish 
Meteorological Society I in the station on the top 
of the Ben on July 38, and on the following day the station 
at Fort William, where observations are carefully and 
intélligently made by Mrs. Wragge as nearlygs possible at 
the same t of time that observationstare made at 
the top and at the different points on the outward and 
home journeys. We left Fort William about half- 
en five on Thursday morning, the consisting of 

-W Dr. Sanderson, the iety’s honorey 
treasurer, Mr. R. C. Sanderson, and myself, as well as 
Mr. Wragge's Newfoundland dog, Renzo, that daily ac- 
companies him in his ascents. e instruments are read 
at Fort William before starting, and the first observation 
on the journey ie made at a peat which was reached 
af6.12 am., Mr. Wragge dismoun end reading his 
anereid and sling thermometer, and noting the wind, 
clouds, and other observations of the weather, The lake 
was reached at 7.23 am., where the third set of observa- 
tiqns were made, includifg the temperature of the water 
enat E '3, being 3*0 higWer thin that 
ofthe air. Here our ponies were left, and Mr. W. 
pushed on, in ordkr to reach the top in time for theres alat. 
9 arp. ob&rvation, while we followed mòre at feisure. 
© . s 
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This arrangement inwed till the egd of July, when, 
as the tourist season was then setting in, a effectual 


immediately around the thermometers, or any other inter- «ee 
e daily at s0 , 
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The fourth set of observations wese*made at the sprwig, , 
which is*abSyt 800 feet from the top, the tempegature«of r 
the spring being 37^4. Observations are fgat ape at 
these same points on the homesrardjeurgey, which, together , 
with the three at the top at 9, 9.30, and go a.m y make a 
daily series of ten obs€rvations, independently, of those 
made at the same times by Mrs, Wragge at Fort William, 
and at other times in the aftf&moon and evening. In 
addition, extra observations are also made, such fs i 
entering or emerging from the cloud-fog, when the 

sud y changes in diregtioneor force, &c., these being 
made from their important bearings on era? atmo- 
spheric circulation. These observations, which are taken 
with scrupulous regularity, evince, on the part of Mr. 
Wragge e most undaunted devotion to work, e 
ticularly^n cgnsideration, of the extreme discomfort they 
often emtail, since to make them he shust dismount not 
unfrequently in a piercingly cold storm of wind and rain. 

* The followifig are thf observations made on July 28, at 

§ a.m., Pil ragge, ang also those made at the same 


time by . Wragge af Foit William :— 
Ben Nevis, Fort Willlam, 
. Inches ' inches. 
Barometer at 32° ... .. 25'434. s 29'931 . 
Aneroid .. .. 2. 25'355 T — 
Max, Thermometer ve 36:8 Qe 54'0 
Min. 00325 M 49 
Dry-bulb 57 es 35'0 e. 535 
W'et-bulb » . 35'0 eie 5o'3 
Solar max, ,, e 94-0 $e = 
Terres, min.,, "Nis a E — 
ioe Inch. 
Rainfall .. .. .. .. 0'260 m 0°069 
Wind, direction... ...South-westerly — South-westeily 
sy _ force (o-12) " 3104 TT 4 
Cloud-fog (0-10) ... ... 10 iss 9 


We reached the summit shortly. before eleven, the last 
1000 feet of the ascent having been through a dense cloud- 
fog, which clung persistently to the mount&in the whole 
time we were on it. We found the protecting “vie cage 
in its position, having been placed there on the previous 
day, but the Stevenson screen was still in the position it 
had occupið since the observatjons began, andas is 
shown in Flg. t. A reading of instruments baving 
*been made, the workmen proceeded to remove the ther- 
mometer-box to its new position inside the wire cage, as 
reppes@hted in Fig. 2, and the party withdrew to the hut, 
which, though containing only one gpartment, 8 feet by 4 
feet, and its walls far En wind-tight, afforded a most 
welcome shelter from the bitterly cold masses of mingled 
fog, Scotch mist, and sleety drimle which drifted across 
the mountain. A fire was quickly lighted in the middle 
of the hut with splinters of wood and bafis of tow es 
in paraffin, the excessive dampness of eve ie render-~ 
ing the use of paraffin indispensable. he inspection 
which followed showed that the full equipment of in- 
struments were in excellent order and in excellent posi- 
tiqns, ‘and that the observations were made with a 
precision and a fidelity which left nothing to be desired. 

At the time of our visit everything was drenched with 
wet. On opemmg the thermometer-box the whole inside 
presented the appearance of having been just lifted out of 
water, a drop hanging from the bulbs of the dry and 
other thermometers. Mr. Wre infermed us that 
during the fifty-one days eene our visit the dry- 
bulb*thermometer was found on opening the box to be 
withouffthe drop hanging from it only on six*octasions. 

A noteworthy feature of the meteorology of Ben Nevis 
is the winds. * Repeated instances were seen, during the 
M and descent, of a thin filmy iE Mist sud- 

appearing over one of the which on being 
ivi was observed slowly to ascend, lengthening 
and becoming denser as it rose, frequently g in 
time an appearance resembling the smoke psing from a 
burning mountain. On one occasion, the #hole ef that 
e.° . * s . 
g 
e Ce "i a . 
P d . a 


$ 
A 
3 
i 
3 
| 








paft of Glen Nev Seen from our position wag clear of 
cl8ud angP mist, but ia a lzrief space of time, not exceeding 
five Sednds; a @emse mist suddenly filled the whole 
breadth, of the glenfethe @pper mit of the cloud-fog 
being only a lite lower than the evel of our position. 
These facts point fo ascensional fhovements in the atmo- 
sphere ower ben Nevis, which in all probability are caused 
by the gemperature of the surface of the mountain bgng 
er than that'of the enveloping atmosphere at the 
ECC IUDA movements are dis- 
turbing influences on thé wins prevailing on the Ben, 
but especially at the top, the result being that it is fre- 
uently difficult, if not impossible, to say what the tfue 
direction of the windds, as it is found to blow from all 
points of the compass within the space of a few rginutes. 
In the accompgnying sket ig. 2) Mre Wragge has 
given a faithful representation of the surface of theplateau 
of the summit. This plateau consigts of aboyt ninety a 
the difference of level betwe&n any two points of whft 
does not exceed ten feet. Iteis throughout strewn to a 
depth of about four feet, with blogks of felstone lavas and 
volcanic agglomerates, nearly all tilted up to sucha d 
that the only mode of progression is'bver the sharp edges 
of the stones. These blocks are different from the rock 
of the mountain itself, the nearest rock resembling them 


e heights. These 
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THE ELECTRIC TRAMWAY 
E of tht most interesting sights in counection with 


N 
O the Exhibition at Paris 1s the electrical tramway ; 
it is a practical evidence of the great future in store for 
















being found in Glencoe, tweWweantfps diu nts "Nosel 15 
anywhere visible, the heavy rails doubtless having long ago 


patches, the mountain is, 
1500 feet of the ascent , 


wholly bare ofesoil for the last 
e * es 
That the ing bargiess of Ben Nevis is due to tlie ex- 


washed it all d&tvn®hil] ? indeed, except in small detacked : * . 


cessive rains havifg washed away the soul, and not to the ‘s 


climate, is shown by the remarkably well-grown specimens 
of Cerastium alpinum, C. irigyutum, Saxifraga stellaris, 
and Alchemilla alpina, which were found at heights closely 
approaching 400@feet in situations which Protected the 
s from being carried away by the rains, In a small 
patch opy 240 feet from the summit, I gathered a small 
grÜwn specimen of Sartfraga stellaris in fone ané in 
the same patch there was growing a Carexewhich however 
showed no flower. Excepting the abÓve flowers and 
Sagina saxatilis, Garex rigida, Lusula spicata, and a 
single specimen of 5S1-/5a/dia procumbens, I did not notice 
any othr flowering plants which a botanist would take 
the wouble to put into his vasculum. ‘The scanty flora of 
Ben Nevis as regards the rarer species 1s thus in stnking 
ccontrast to the’rich floras of Ben Discs and many others 
of our Scotush mountains, a circumstance which may 
perhaps possess some geological significance. 
ALEXANDER BUCHAN 


electricity as a motive power. From an article in Za 
Nature we give some of the leading features of this 
recent application of electricity. In the case of a tram- 
way the question 1s a complicated one, for the rails can- 
not be isolated, and they therefore cannot be used as 


Fia. 1.—Siemens' Klocttic Tramway, Departure Station at the Pixce de la Concorde. 


conductors, How er, in these conditions, is the motor 

of the ge connected with the fixed generator placed 

in the ibition at fhe Palais de l'Industrie? is is 

the problem grhich MM. Boistel and -Saprey, the engi- 

neers @ M siTe Siamegs, have completely solvag, after 
: °. è 
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sevefal fruless attempts, which glmost always precede 

successes of this kind. In the prelimi experiments 

made at the workshop in the Rue Picot, they made use, as, 

conductops, af a brass tube electrically cémnected «ith 

the carriage by a traverser, the functiqn of whieh we 
e. $ r 
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“In pfactice a diffi was ncSuntered. 


weproduced by this interposition of finely fonducting bod:es 
* was happily beside the evil; and a second conductor was 


“re This renders the starting very easy, and no diff- 
quy is “To 
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shal explaitt; tho whech» and rails will serve as the 
return wire. This* Worked well at the bs gee and the The way éhen be*mgyel; tae 

The ¢ wheel runs against the tube, the core glides in the’ pgerior, 
without the communiogtion ceasingeto pe, if not perfect, 
at least quite sufficient for the purpose, Only at times' 
a few sparks are seen # the rhomentewhen the carrigge 
passes the coupling of'tis tubes ; these kx aro due 
to small instantaneous rupturePof the t which do 
not affect the working of the system. Th® expe- 


dirt sticking to tBe rails and of the wheels formed 


a sort of so insulating as tp prevent adequate com- 
“munication with theeearth. The increase of resistance 


was often sufficient to arrest the vehicle. The remedy 


establish with the first, in. communication 
with the secónd pole of the generator,on which runs a 
ponn identical with the deii . These m 
cars follow on their respective tubes the movegnents 

the Vehiclg, and ensure a good and constant communica- 
tion between he ‘electrical generator and the motor. 
Fig. 1 ents the carriage and the station at the 
Place de la Concorde. At the height, of the knife-board 
are seen the two conducting tubes sup at certain 
distances by postg, and in the int s by irof wires, 
like the floor of a suspension bridge. The carriage is 
exactly tHe same as the ordinary tramway car. The 
motór is placed underneath the feet of the. inside pas- 
sengers; itis a Siemens dynamo-electric machine, with 
horizontal inductors similar to that which produces the 
current in the Palais de Industrie. The distance traversed 
is about 500 metres, and is accomplished -in one minute. 
The w expended reaches 8 horse-power in the curved 


tube, and bears almost engrely on the core p in the 
tube; but ing is easier than to replace accore& . The 
cufrent Myr ey machine By ne g per conductor F. 
The traction of carriage egted by thegcords D or 
D’, according to the direction. ' j 
The ic railway of the Palais de l’Industrie pre- 


"iss er gee hie . Of course it is easy to see how 
application of eledirioity is capable of the greatest 
velopmént, agd that by modification of details the 
principle might be applied to railways. 


THE BOLOMETER 


N instrument a thousand times more sensitive to 

LY radiant heat than the thermopile, and capable of indi- 
cating a change.of temperature as minut® as I-100 

of a single Cen degree, deserves the attention of , 

the physicist. en to these ificatiqn4 it can be. 

added that the new instrument is more prompt in its 

action, and more' reliable than- the thermoplle for the 

‘us measure of radiation, then, ind no apology 

needed for a detailed description. The instrument 
termed by its discoverer, Prot. S. P. Langley, the boja- 
meter, or actinic balance. The earliest design of the in- 








FIG.i. 





Fra a —Traversers conducting the current to the carriage, 


part; an a level straight run it does not excled 34 horse- 

wer. The sion of motion to the wheels is 
effected by means of a fall-chain. By a happy coinci- 
dence, which belongs to the very nature of Ue electric 
motor, the static efort is maximum when the motor is'in 





is met with from this polnt of view. regulate the 
fpe res ces are introduced into the general circuit, 
which red the intensity of the current, and conse- 
ently the work of-the motor; this operation is very 
kapl effected by means of a lever placed at eaqh end of 
fe cardage. For stopping, the current is broken, and at 
same time ansordinary brake is applied. f 
As to the mode ‘of communication of the conductors 
with the carriage, we have sald that it is effected by 
meaus of two identical traversers ; it will suffice to describe 
one of them. Fig. 2 B bes in detail one of these 
traversers. It is composed of a 


in its’ centre £ wh of which the groove ee bape i 


ventor was to have two strips of thin metal, virtually 
forming arms of a Wheatstone’s bridge, pl side by 
side in as nearly as possible identical conditions as to 
environment, one only of,them being exposed to radiation. 
Such radiation w slightly warm the strip and therefore 
alter its electric resistance, and the amount of this peg 
would be indicated by the movement of the needle of the 
p placed in the middle circuit of the “bridge.” 

or varidtis reasons iron was eventually chosen as the 
materialfor the thin strips, as it combines the qualities 
of fenacity and laminability, with a greater sensitiveness 
in its tleeinic resistance to temperature ch&nges than 


cylindrical, and is applied the exterior f the | either gold, platinum, or silver. Preliminary experiments 
conductor C, formed of. a brass tube 22 imetres in | made perd sinsple strip of iron in comparison with 
diameter and slit on its lo along all its length |) several delicate thermopiles showed the advantage of the - 


new method of investigation: A lliott thermopile 
of sixty-three pairs, a very sensitive thermopile of sixteen 
small pairs, and a delicate linear thermopile of sevèn pairs 


which are fixed, at its extremities, two vertical shafts, 
of elements were selected. Ihe jòn stgp taken was 


to a, th of about I imetre. In. this ube 

slides a drical cor of 12 centimetres in"length, on 

"1, B, oxhich Support the wheel or-roller. Two springs TP 
e 


ported,on these vertical shafts press the wha against 7 uillims. long, ‘177 millims. broad, ap 004. suillims 
ee * N e "a 
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tube, and maintain an elastic copia» tween the tube -` 


timent shows that the wear and tear scarcely affects se 
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thfok, Its resistarttd ws o'g ohm. The former,| ments. Sheets pud cr aad pi&tinum can Zlso 
i were one after the other conn with a | be used) are rolled out yntil Micy of from ‘or to | 
short-Sedl tnirrbr gfivnometer of sufficient delicacy. The | 002 of a millim&refis gttai Out of these'shoets sinall 


same galvanometes wityusedPin theebridge, the three re- 
sistances' used with the strip bein dal pally y '9, “4, and 
4 ohm, and the toth] current empty i Lie over 
halfa weber. The result sh the sensitiveness of the 
three i ts and of the strip to heating by radiatjon 
alae m ROERE ås`I, 4I, 16°3, and 226°3. 

. e actual bolometer embodies the principle of the 
preliminary experiment with various additional refine- 





diameter. A second disk of the same size is clamped 
behind it, and between the two the i or systems 
of strips are fixed. That system which is to be exposed 
to radiation is placed in centre of the 
opening at M. It consists of fifteen strips, eight of them 
being in frong and seven at a little distance behind. 
The second system is divided into two halves, N and N', 
on each side of M, each half consisting of seven similar 
Pope r in front, three'behind. Every joint is soldered, 
e resistance of the fourteen strips in N N’ is made 
up equal to that bf thesfifteen strips in a by the inter- 
position of a short wie in the circuit. M is placed in 
one arm of the bridge, and N N' in the other, as indicated 
in the diagram of Fig. 3. : e 
To protect the bolometer. from air;currents, sudden 
changes of temperaturey and from danger in handling, it 
is inclosed in a cylinder of ebonite lined with sheet 
copper. This is represented in Fig. 2, where the tube is 
drawn partly in section-to display the interior. At the 
anterior ead. of the’ tube is a revolving diaphragm with 
suitable apertures. -Within, a number of cardboard dia- 
or stops are placed, being retained in position 
rings of ebonite tube between them. Behind these is 
the grating G of the bolometer fixed between the two 
disks of ebonite A and B. At the back there is a layer of 
solid non-conducting material, through which the con 
ducting-wires pass to the two terminals, In the erior 
“end of the case are contained the resistance-wires by which 
to bring the two systems to equality ; this being advisable 
because, if they ae unéqual at the ‘beginning of the 
experiment, though they can be balanced by taging pro- 
poron unequal resistances in the other arms of the 
idge, according to the well-known law, any general yse 
of temperatyre, will produce a greater increment of gesist- 
ance in the system whose resistance is at first greater, 
producing a continuous “drift” in the gglvanometer 
needle.” Gig. 3 shows the connections of the ‘bolometer 
and the bridge. Aebettery of ane or more Daniell’s cells 
Z, C, provides a curreft the strength of which is controlled 
at b changing the resistances in a box of coils, R, 
arranged as a shunt tothe bridge-circuit. The workin 
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gratibgs are cut or puncytd, having individual bers 
about 1 millimetre wideeand 1 pe ar Two 
systems of strips are arranged so that the current from a 


suitable battery difides itself, half ing through each, 
the interposed galvanometer sho no deflexion when 
A nune ue Tu Fig. 1 shows the 
general arrangements of gratings of A rectan- 


gular opening is cut in a disk of ebonite of 3 centinsetres 





uid tips of strips M ne Bot ie boban ir are 
to their i e bri y four 
insulated wires iatea tered er and covered with flannel. 
A modification of the formula enables the change of 
resistance of M to be calculated from the currents observed 
in the gaivanometer a. 

The zesults of the new instrument are somewhat 


startling. A’ sunbeam one square centimetre in section 
will, ing tq Prof. Langley, warm one gramme of 
water I" C. in one minute. It would therefore raise a 


sheet of water 1-500th of a millimetre thick, and r-10th 





of a square centimetre in area, 834° C. in one second, 


supposing all the heat to be retained. And as platinum 
has a specific heatgf only 032, the same sunbeam falling 
on æstrip of’ platinum of these dimensiang should, Qn a 
similar gipposition, raise it in ane second to 2603! C., a 
tem sufficient to sef it! This result is, how- 
ever, preyented by the re-radiation which the strip almost 
instantaneously exerts. . . 
An*examimation of the heating effect of mys from 
different portions of the spectrum of solar radiations was 
made, but under conditions different from these of the e 
measurement made by Muller, Herschel, dhd Tynfa 
9 a 7 “ee” li 
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with spectra obtained by 
other refractive sub- 


Thèse «px imehterse W 
prisms of quar} , rock-sdlt, 
` stantes, Prof. Langley used 
obtained by refifction from the'gurface of one of Ruther- 
ford’s difireeAon- timgs ruled en speculum-metal, This 
. showed the result ehat he Aagt-maximum (of solar 
rays) f a normal spectrum ts nof tn “the inyra-red rays, 
but ts at least as far up the visible spectrum as the orange 
near the D-iine. This result is so important that we 
append the figures. In the upper line are the wave- 
lengshs of rays in millimetres ; in, the lower the corre- 


sponding reduced galvanometer deflections, 








[The H line in the viole? has A = ‘00039; the D line in 
the orange has A®= ‘00059; and the A line at the epd of 
the visible 1ed has A = '00076.] 

We give the above figures as stated by*Prof Langley | 
but we cannot hétp remarking that if these were obtained 
by letting sunlight fall upon strips of polished metal they 
cannot be accepted offhand as a trie representation of 
the facts of solar radiation, as they merely ın that case 
indicate the position of the maximum of tke rays absorbed 
by the metal surface employed, A blackened surface 
would without doubt tell a very different tale and show a 
maximum for other rays. 

.In conclusion it may be pointed out that the funda- 
mental-principle of the bolometer 1s identical with that of 
Siemens electrical pyrometer, where also changes of tem- 
perature are measured by changes in the electric resistance 
of a conductor. But though the principle be identical the 
application is quite novel; and we must congratulate 
Prof Langley on the skill and ingenuity wish which he 
has applied an unpromising principle to the construction 





of most interesting and mest promising instrument 
of research. S. P. T. 
. e 
NOTES ° 


THE announcement will be received with regret that Prof. 
Huxley, em consequence of the pressure of other gutich, has been 
compelled to resign the Secretaryahlp of the Royal Society. Itu 
believed thet Prof, Michael Foster will probably be his successor. 

Sig C. WyviLLE THOMSON has not yet resighed the chair ef 
Natural History in Edmburgh University, though we regret tg 
learn that he is likely to do so in a few days, 

THE arrangements for the Crystal Palace Electrica? Exhibition 
are progressing very satisfactorily, Major Flood Page has gone 
over to Paris to put himself in direct communication with the 
different adjninstrations there and with the largest exhibitors. 
Applications for space have been very numerous, especially from 
English manufacturers, The Postmaster-General has mignified 
his intention of sending all the apparatus now in Paris, and in 
addition there will bea considerable accession of modern appe- 
"eutus in use in the Post Office Telegraph Department. The 
display will be esserftially a display of the electric light. The 
whole of the building will be divided off and illuminated by 
the different inventors and manufacturers of lamps The new 
Edison ight will be shown in operation in the Concert Hall, 
and yery interest 1s evinced in the public display of this 
light. The produced by it in Paris was quite gtartling, 
and it is generally believed that Mr. Edison has solved the 
problem that he set himself, viz. to prodace a light to supersede 
gas in ont houses, e ; * 

Thx sufcess of womef in the late Honours Exhminationa of 
the Univergty of London in Arts, Sclegce, and Medicine was 
very remarkable. In the conjoint Hone gegaen in 
Mathematics for candidates for the 1st B. A, Ist BSc. pa- 
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fimo of she Society of 
November 16, when the opening address will be delivered by 
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monationg Migs Charlotte A. Scott ojptdtn@d the frst place iie the 
first class, with marks qualifying dor aPexhibition. egn the*r:t 
B.A. Honours Examination in English*sofjects Mifs MP L. G. 
Petrie obtained a y afiar Position, whilst two other 
ladies, Misses C. A. J. Ciner and H. E. Gla}, were also placed 
in the first class, In the 1st B.A. Honours Examination in 
German, Misses A. Page and H. M. Brown wore placed in the 
first class, the former qualifying for a «nze. Mis F. H. 
Pnrdeaux actually carried off the supreme honours in Hom 
Anatomy at the Honours Xramim»ation of the Ist M.B., being 
placed first in the first class, and being awarded the Gdtà Medal 
in Anatomy, Inthe Honours Examungtion m Materia Medica 
and Pharmaceutical Chemistry Mrs. Ma A, D. Schftlieb atteinea 
a place im the first class. n 


e 
Tuxeürt meeting of the one hundrfü and twenty-eighth 
Arts will be held gn Wednesday, 


Sir Frederick J.eBramwell, @.R.S., chairman of the Council, 
The following are @mong the papers which will be read during 
the session :—The American system of heating towns by steam, 
by Capt. Douglas Galton, C.B., F.R.S. ; practical hints on the 
manufacture of gelatine emulsions and plates for photographic 
purposes, by W. K. Burton; stained glass windows, by Lewis 
Foreman Day ; photometric standards, by EMrold Dixon ; tele- 
phonic communication, by Lieut -CoL -C. E. Webber; the 
causes and remedies of bad trade, by Walter R, Browne, M.A.; 
the native tribes of the Hudson's Bay Territories, by Dr. Rae, 
F.R.S. ; the manufacture of ordnance, by Col. Maitland ; some 
practical aspects of recent investigations in nitrification, by R- 
Warington ; the production and use of gas for purposes of heat- 
ing and motive power, by J. Emerson Dowson; gus for light- 
houses, by John Wigham (illustrated by an exhibition of some 
of the gas flames and apparatus used in hghthouses) ; the relation 
of botanical.science to ornamental art, by F. fd ward Hulme, 
F.LS., F.S.A. ; the storage of elecincity, by Pyof. Silvanus 
Thompson, D.Sc ; the high-pressure steam-engine, by Loftus 
Perkins ; the industrial resources of Ireland, by J. Philips Bevan ; 
a new chem] compound, and jts appheanen to the pregervation 
of food, by Prof. Barff, M.A.; the distribution of time bya 
system of pneumatic clocks, by J. ASBerly ; tonnage measure- 
ment, by Admiral Sir R. Spencer Robinson, K.C.B., F.R.S. ; 
to®ls ànd cutting edges, by D. A. Aird; the teaching of forestry, 
by Col. G. F. Pemon ; the art of twening, by P. W. Hasluck. 
The usual short course of Juvenile Lectures, grven during the 
Chnstmas holidays, will be by Mr. W. H. Preece, F.R.S., the 
subject being “Recent Wonders of Electricity.” The following - ` 
are the subjects of the courses of the Cé@ntor lectures for the 
seamion just about to commence :—First course, on some of the 
industrial uses of the calcium compounds, by Thomas Bolas, 
F.C.S. ; second course, on recent advances 1n photography, by 
Capt. Abney, R.E., F.R.S. ; third course, on hydraulic machi- 
nery, by Prof. John Perry ; fourth course, on book illustration, 
old and new, by J. Comyns Carr. In connection mth Capt. 
Abney’s lectures, it 1s intended to arrange for an exhibition of 
photographic apparatus, processes, &c, These lectures origin- 
ated in 1863, with a bequest t the Soclety of Arts by the late 
Dr. Cant@r. Since that date three or more courses have been 
given every seasion, each course dealing with some application 
off scl or ert to industry or manufactures. 


* 

We unfegstand that Mr. Donald McAlister, Fellow and Lec- 
turer of St» John’s College, Cambridge, has undertaken to 
prepare for Messrs, Macmillan and Co. an Engls edition of 
Prof. Ernst Ziegler's ''Text-Book of Gggsfffsl and Special Patho- 
logical Anatomy,” which is on all hands regarded as tbe standard 
authority on its subject, The book wil range with Dr. M. 
Foster's *' Text-Book of Physiflogy,” Gegenbanr’s '' Compara- _ 
tive Apatomy," and other works gnobahedey the sule frm. 
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TAE eminent Italian General Marquis J.eRiccl, of 
Genoa, died Sat Noray of September 27, at the age of seventy 
years. geodetic methods of and Baeyer were 
introduce 1uto the gebdetif work of Italwin greet part through 
Geneyal Ricci, who was one of the Piginal members and for 
long president of the Italian Commission for measuring the 
Euiopegn degree, . A 
. JT is stated that Mi, Robert Hart, C.B., Inspector-General of 
Chi Customs, is getting a series of elementary science works 
translated into Chinese, Many forefrn books have already been 
translated into that language, bat they have been intended either 
for the higher officials or for the students at the free Government 
schools, Mr, Hart however intends, it is said, to endeavour to 
have the present translations amongst all of 
the people ; and his High official position would doubtléxs give 
him Facilities for this parpose not possegsed by any other foreign 
servant of the Chinese Government! It was, we beheve, owing. 
to the enlightened exertions of this fentleman that the Timpe, 
or Foreign College of Peking, was extended so as to embrace a 
scientific curriculum, as well as to train interpreters in foreign 
languages, which was its original aim. From a recent calendar 
it appears that this institution now has nine foreign professors, 
besides numerous native tutors, and is attended by 102 students, 
One department ofthe College is devoted to the preperation of 
books for the diffusion of scientific and general knowledge. 
This is said to have been kept in view as a prominent object 
from the beginning, Among the scientific subjects taught we 
find chemustry, natural history, mathematics, animal phymology, 
and astronomy. Students who display conspicuous merit are 
entitled to the first atep of the nine degrees ‘of official rank. 
They are then appointed to the discharge of official functions in 
connection with some leading department of the Government, 
but they are required to continue their studies at the College 
as “resident gyaduates.” A complete course lasts for eight 
years, the fist three of which are given exclusively to foreign 
languages, and the remainder to the acquisition of sclentific 
and general knowledge. -Most of the students, moreover, as 
they areintended fe a speplal service, receive a stiffend varying 
with the length of their study, but which never exceeds about 
34 a month. This is certainly a good sign of the value attached 
by the rulers of China to Western knowledge; but everthing 
does not present the same roseate hue in that country. We rfid 


that the iine of telegraph $rected from Soochow to Shanghal is ' 


being opposed by the agnculturists, who are placing all manner 
of obstacles in the way of the workmen employed. They pull 
up and destroy the poles, thinking that they act against the 
Fheng-shul, or georfantic influence, and are likely to lead to 
spiritual complications, Troops are stated to have been de- 
spetched to protect the lme, Doubtless in time these deeply- 
rooted prejudices, which stand so much in the way of real 
internal improvements in China, will pass away; at present it 
raust be acknowledged with regret that they are as living and 
active as ever. We notice that teléphonic communication is 
about to be extenstvely employed in the large foreign settlement 
at Shanghai, 

Lovers of Japanese porcelain will be glad to hegr, on the 
authority of the Consul-General of the United States in Japan, 
that the modern productions will in ume, if Indeed they do pot 
already, far xprpess the older manufactures of Oven, 
Imari, and Kutani wares. The chief want of Japanese porcelain 
is regular symmetry in the pieces, and uniformity in a set or 
number of @ieces, The absence of these is due, he says, to the 
fact, thit machines oPfarms for moulding are not used, and the 
ovens are so defective that the heat is not evenly distributed. 
The naiiye manufacturers&kre now manifesting much interest in 
the WERE of their ware At one place the clay pits are 
aad tq bof kal fog teo thousind years or mage, and 
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tho depomts seem scfrcely more fhgf *. Cobalt, usef in 
colouring, is foundyin,the same hills.* The total value of the 

ware and porcelath exported from Japen to foreim 
countries during last year whs 


thousand pounds sterling. 4 e 


Wirra the Bilderserien. des Ostindischen Archipels und der ` 


Sudsw, Dr. A. B. Meyer begias the first part of a serial publica- 
tion, which promises to be of great value to anthropologists. 
The distinguished curator of the Dresden Zoological Museum. 
has undertaken, with the assistance of the Department df the 
Arts and Sciences, to issue a serles of fnc-similes, photographic 
or atherwWift, of the most important objects in the extensive eol- 
lection entrusted to his charge. This first partgof tfe compre- 





henzrve project is devoted to the pictorial writi#gs from Malaysia 
and the Pacific Islands, of which either the originals or exact 
ooples are preserved in the Dresden Museum. As a detailed 
account of the series will be given on itsgcompletion, it will 





safficd here to state that the present number contains six folio 
protographic plates of the curious and hitherto undeclphered 

eroglyphics or pictorial writings from NortIPCelébes, the Pelew 
Islands and Easter Island. These are accompanied by eight 
folo pages of letterpress full of extremely interesting matter. 
For although no direct attempts are made at Interpreting the 
texts, all previous essays of any value are collected, as well as 
such local myths or legends as may be likely to suggest a key to 
the interpretation of the writlags. These are partly on wooden 
tablets, partly on prepared bast, partly also on tho Iltels and 
doorposts of the native houses that have been brought bodily to 
Europe. That they are all true writings, and not merely so 
much conventonel ornamental work, a careful study of these 
| plates will convince the most sceptical. Both the illustrations 
and the letterpress are produced in the sumptuous style charac 
teristic of su& publications in Germany. 

Tuz Committes on Photometric Studies appointed by the 
Board qf Trade, have issued their report, Among other things 
they recommend that, for the determination of the ill 
power @f coal gas®the use of the sperm candle shotild be dis- 
continued, and that, for the future, Mr, Harcourt's air-gas flame, 
as defined, in the appendix to the report, should be employed 

instead, as a means of affording with constancy the ligitt of one 
pss sperm candle, And in the event of any other mode of 
measuring the illuminating power of coal gas, such for instance 
as some modifftation of Messrs. Keates and Sugg's lamp or 
Mr. Methven’s lamp being resorted to on account of its practical 
convenience, this other mode of measurement should be stan- 
dardised, afid from time to time checked, by comparison with 
“Mr. Harcourt's air-gas flame, which should alone be taken as 
the official standard. The details of the experiments and 
evidence, on which the recommendations are base, are given e 
in an appendix, These experiments were mostlp conducted 
under the Committee's direction by Mr. Harold B. Dixon, the 
secretary to the Co nmittee. 

A JAMAICA correspondent writes that* Mr. Maxwell Hall, 
M.A., F.R. A.S., has succeeded, with some md from the Loca!” 
Government, in establishing a regular system of meteorological 
observations throughont the island, and a summary of these is 
published monthly in the ¥amaica Gasette, A daily telegram is 
also sent round the gland, giving results of readings at the chlef 
stations, ‘and any premonitory hints that may be considered 
necessarg in view of telegraphic information’ from the United 
States signal stations at Key West and Cuba. Thus both 
shipping and agricultural interests are well prepared for any 
storms or hgrricanes that may be r 
Hal’s work,” our correspondent writes, “though mot yet fully 
recognised by the Gewernment, is carried on in & most com-, 
mendabls spiri, and there is no doubt that when'tBe benefi of 
reglar fnd tras*worthy meteorological observations are apparent, 
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and Mr? Marwel) | ball’ purterous contributions to astronomical 
sctemce are more fully appreciated, We shall &ave in Jamaica g 
properly equipp&d meteorol depertment, doing valuable 
work in thf rêgion, m which the bation of hurricanes, and 
. sometimes earthquake, have so portant a bearing on human 
life and the general prospenty of the filand.” A Weather 
Observatory, we learn from thee Femaia Gleaner, has been 
ae Hall at the Government Cmchona Planta- 

at the wesidence of Mr. Morris, director of the Botanical 
son iets who has undertaken voluntarfly to give it personal 
REO daily Senne: This obaeryatory nat a ieee gene 


Srannews have multiplied to sach an alarming extent in 
South Australia shat a Commission appointed by the Government 
have sent in a report recommending means to be taken for their 
destruction, and rewards to be given for 'heads og egg. 


Mx, J.H. WILAMOZE, of Queenwood College, near Stock- 
bridge, Hants, writes under date November 1: “A ‘Storm- 
Petrel was found not far from here on Sunday week. The li 
burd was lying on’ it» beck on the top of a hedge, and 
evidently been dead some days. On opening it one side of its 
body was found to be black, as if it had died from a blow. I 
imagine the very rough weather had driven it inland, and it had 
come into contact with one of the trees close by. These birds 
are, I believe, very rarely found so far inland, and, so far as I 
can learn, ‘this 1s the first instance in this neighbourhood.” 


Mz. Park HARRISON has published, through Quaritch, an 
Interesting account of an incised slate and various other objects 
discovered in an old structure at Towyn, Merionethshire, The 
slate is covered’ with many curious figures, evidently cut by the 
hand of man ; and these Mr. Harnson endeavours to interpret. 
There are numerous illustrations, including an avftotype repro- ' 
duction of the slate itself and another with only the figures clearly 
brought out. : 


SINCE 1859 the Otago (New Zealand) A ion Society 
has, we learn from the Colonies amd mas, liberated * 57,01 

young trout, and has sent 135,110 trout ova to various parts of 
Otago. Since 1874 it has liberated 34,900 salmon &y, and ine 
1879 and 1880 it liberated 790 perch and 6o"tench. Young 
American '' White-fish ” (Coregonus albus), let loose 1n the lakes 
im the Rotorua district about two years ago, haye been recently 
met with by the natives ; but as soon as it was vered what 
the fish were they were returned to the water. The natives at 
delighted at the discovery. The Auckland Society has, through 
want of mpport, been compelled to sell by auction its stock of 
animals and plants. 


THE ton Health Congress and a ''Domestic and 
Scientific ition” will be held in the Pavillon Dome and 
Museum in the second week of next month. The prendent 
of the Congress is the Earl of Chichester, and the president of 
the Exhibition is Dr,B. W. Rjchardson, 


"* M. Lozwy, sub-director of the National Observatory of Paris, 
has been appointed by the Government to report on the state of 
French provincial observatories, which have recently received a 
credit of 4000/, from the French Parliament. These establish- 
ments are five in number:—(1) MarseMjes, directed by M. 
Stephan, with aM. Borelly and Coggia and two computer’, has 
a credit af 1250. The principal work is observation ef nebulse 
by Stephan, revision of Rumker's catalogue, discovery of comets 
and small -plancts, study of -Mercurial planets by Dorelly, 
det ns by the Gaus method of absolute magnetic 
declination, &c. (2) Toulouse Observatory, directed by Bal- 
, laud, with q budget of 880/. and a municápel subvention of 209/. 
for printing the observations, A magnetic paign ‘has been 
built Wah compes conshucted by Brumer. The pandipal work 
P7 ie "s í . * e. 





is the obeefration of sun-spots, variable stars’ and 1 
observation of August meteors ; bus. ghan 4303) tabu- 
Jated on the last occasgn of aeir ce. `(3) eaux, 
directed by Rayet, wah a credit of 1200/, e The regular work 
has not yet begun, bit observations ave been made on 
comets and the red spot.on ge di s (4) dmb eae by 


Apdrd, the credit given by the Government being ; the 


amount of subvention paid by the city is not stated, 
cipal feature of this observatory is its connection Eni 
meteorological stations uated "in the vicinity—ong at Tête 
diOr, the second at Mont Verdun, and the third at Amplus. 
The reguler astronomical work has pot yet beqp begun. (5) 
Algiers, directed by M. Trepied, has a credit of 1500. from the 
Government, The iu et À the observation of 
Jupitefs satellites, 


eA VxTERAÉ. watchmfkes at Vouvry, Switzerland, claims to 
have invented aeprocess by which watches will run for years 
without winding um A,sealed box containing two watches in- 
trusted to the municipal authorities on January 19, 1879, has 
just been opened, and the watches were found golog. 


Tux Council of the Institute of Civil Engineers have issued 
their “usual lists of subjects for pepers in gonnection with the 
various premiums which they award. A copy can be obtained 
at the Institute, 25, Great George Street, Westminster. 

. 


M. Hans H. RxuscH describes in the Danish Naturen (No. 9, 
1881), a new find of Silnrian formation on the western coast of 
Norway, at Ulven, tao miles south of Bergen. The fjeld con- 
sists here of conglomerate, sandstone, and clay slate, with con- 
cretions of limestone which contain remains of Silurian corals, 
casts of graptolitez, and trilobites. The formation i is SENS 
to that of Central Norway. 


SEVERAL further experiments have taken [fece at the Paris 
Opera in electric lighting. The success has been fery great for 
the incandescent light in the hall, and for the Brush system on 
the fe e ci nequ uM eee 
in several parts of the house. . 


Ix the Zīmes of October 29 is od risu account of, 
the t condition of the St. Gothard Tunnel, from a corre- 
smo who went through it. 


Ix Buletin vol. vi No. a of the’ United States Geological 
and Geographical Survey, Mr. S. H. Scudder gives an analysts 
of the msect remains found in the rich Tertiary Lake Basin at 
Florissart, Colorado, in anticipation of his forthcoming memoir 
on the subject: ` 


Mz. LATIMER Crarr has printed, in the form of a pamphlet 
a list of the rare and curious books relating to Electricty and | 
Magnetism which he exhibits at the Paris Exhibition. i 


Tax additions to the Zoological Society’s Gardens during the 
past week inclnde a Green Monkey (Cercopithecus callstrichus) 
from West Africa, presented by Mr, G, Aldridge; a Ring-teiled 
Coati (Wasa rufa) from South America, presented by Mr. 
Francis R Norcliffe ; a Tarantula Spider (Mygale, tp. inc.), a 
Millipede (5 stir, sp. inc.) from Pernambuco, presented by Mr. 
Charles C. Craven; a Smooth-headed Capuchin (Cebus mon- 
ackus® ) gop South America, a Richardson's 9 kum (Stercorcrims 
erepsdatus), British, four Tuatera Lirards (Sphenodon punctata) 
from New Zealand, deposited ; a Hooded Crow (Corvus cornix), 
a Common Rook (Cervus frugilegus), two Grey Plofers (Squata- 
rola kevetica), a Ruff (Machetes , & Bar-tailed Godwit 
(Limosa lagponsca), Britsh, a Green-cheeked Amarog (CArysotes 
viri@igenalss) from Columbia, a V dini Amazon o(Chry'sotss 
Anschs) from Mexico, | inches (Cor pho- 
spingms cristatu à $ $9) fym Rn pd i 
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© QW ASTRONGMICAL COLUMN ° 
THE Sewizy STa@ $ Vincmis.—Dr. Doberck has ree 
determined the elements dig this Mar Irorg all the measmes avail- 


able up to the s of the present yegr.9 He gives two orbits, 
ne deir ania a tha Aasia about the peri- 


sstron-passage somewhat better than the first, bat otherwise has 
-~ no material advantage over it® Dr. Doberck ts out that the 
port oE Me orbit most nicer to was described 
7 the years 1839 and 1847, when the le of position, 
after being very oblique, passed qui rero, without 
very magh alteration of distance. "ke Los the correction 


„required y the agio obesrred by Pazen Ti used a prisp 
for the purpose of keeping aga or apparen 

in the great Stircle passisg throug: the zalt dd ER se | 
change ; those of M, Otto Struve altered in a most prqnounced 
manner ; but he adds, ''it is quite natural that theerron should 
be rather large in the tase 


bid EG du from rn Dingen 
which, in most t pes, appear as , disks, at least whin 


of the Pulkowa astronomer from 1848 to 1874 both as uncor- 
rected and with the corrections in the ‘‘ Observations de Poul- 
kowa,” vol. ix. ; he finds that ‘‘the o distances are 
improved by the corrections, except before 1843, when no cor- 
- rections ought to be applied," and this is apparent from his 
investigations on the elements of other double-stara: the angles 
also are confirmatory, but would be better without-the correc- 
tions as late ag 1853. We subjoln Dr. Doberck’s second orbit, 
and for the sake of comparison the orbit deduced by Thiele, 
after a very full discusion of the measures up to the year 1865, 
taken from his treatise published at Copenhagen in 1866. 


Doberck. Thiele. 

- Peclastron passage 1836:450 . 1836°685 
Node... e e urs 45 0  . 48 35 
Perlastron from gode on orbit (A) — 273 55 vie 3l 
Eceentriclty oo. ... .. ..- 0 .0 
Semi-axis majore — .. "94. c bes 
Perlod of reyalution 179°65 years... 185°01 years, 


We have added 180° to Dr. Doberck's element (A), to accord 
with the angle as it was expressed by Dawes and most other 
observe until within a nt period, but there appears to be 

bt yaziatlon Inthe iren of one of the components, as 

be seen from an on of M, Otto Struve's ibescvaciom 
in the Pulkowa volume referred to above, 

THE TRANSIT OF Mercury, NOYEMBER 8.— This is fpi- 
nomenon of which we mrt losk for particulars from observers 

- in Austréha: ‘it will be ‘Wholly invisible in Europe, the con- 
junction in R.A. taking place at oh. 38m. a.m. Greenwich time. 
At the next transit on the morning of May 10, 1891, the.egress 
onl Lg bogies peta andl Ihe aa keat ah. Ton 

the last externalerontact occurring at 4h. som. condi- 
tlons are reversed in the following transit on November IO 
1894 ; the first external contact will take place at 3h. 55m. p.m., 
and the sun’s upper limb will be in the horizon at 4h. 18m. 





This will be the transit of Mercury in the present century., 
- Comer 1881 (Dxwwiwa).—M. Schulhof of Pans has 
‘found elliptical for this comet: the 
is 74 years, but is yet uncertain. A near ap to the orbit 
of the planet Jupiter is shown by M. Schulhof's ellipse in helio- 
centric lo. de 219°°7, at which aint the distance is only 0-18 
of the ^s mean distance fiom the sun. i 
= 
GEOGRAPHICAL NOTES 
Mp. ACKSOM, ''Archiviste-Bibliothécalre" gf the 
Paris Society, has published, in # folume of 
340 pages, a ''Liste Provisoire de Bibliographies Gdogra- 
tee Geen a The list was undertaken at*the instance 
of the and was printed in some haste, we belleve, for 
the Venice But when we remember the 
Sst ikony elie phical one, a list of lists, in fact, the acou- 
mulation 8f geographi is almost a . It bears 
. emdence of ext £s gear eie roce is &uthor 
admits i recently 


of these stars, which for most Send 





from San José de Guatemala, reports ha 
"island, 








result is a work invalfable to all s f phy. dafs 
wisely devoted ively space urope, because, 
fts he states, the Brape i dre countries of that contfhent 
are well known and easily ble. Mr kson gives not 

bibliographies proper, put referemces to wotk$ on travel 


phy, and to icals, joursals, ani transactions, . 
hick cantata speci® lists, The drvistons of the list are:— 


E Asia, Africa, Oceania, Polar ons, Oceans 
and H ydrography, Peoples Nations, Voyages, Travellers, and 
Geographers, and Generalities, means of the 


gne each diniatan Re goon rr ae ie Bda 
to authors and perfdical publications, the work 

easily consultable, It reflects the credit on Mr, Jack- 
song industry, and on the enterprise of the Paris Society. — , 


THE new paper in the Geographical peo d Meri 
is Mr. W Bearlall’s on his M e Rufiji River 
under the orders of the Sultan of A ch lasted from 


was 
etch 
the -paper, 
above Mpembeno, almost to E. lang. 37°, is given from Mr, 
Beardall’s surveyy, The geographical, notes furnish some par- 
diculars respecting the I n, Mr, Joseph 
Thomson’s recent n of the district of East 
Africa, and the American ition to the Bihé 
latean in West Africa, There are o notices of the 
isconde Du the Rer, F. W. Holland, Major S. Anderson, 
RE., Sir Vincent E and Col T. G. Glover, all of whom 
had rendered more or less important services to geography. 


WRITING on a new of the Dutch East Indies, about 
to be. published at the the Asnaler de lextréme Orient 
for October mentions that, es its scientific value, this map is 
Interesting from the adventures which have attended. its produc- 
Hon. T no tour stonea mhich eae cnt at el 
cela fos Mie most part 19 Jata, the orography the names 
alons remeining to be done Europe. Pee oe 
packed and despatched to Holland by one of the Dutch 
steamers, but the latter mf was wrecked, and the 
stones sank to the bottom of the ses, After much trouble the 
huge cases them were raised, and ultimately arrived 
at their,destination. e new map 1s on a scale of r to 500,000, 
and is in three colours: the mountains in bistre, the seas, lakes, 
&c., blye, and the mainder in black. The leaves measure 218 
centimetres by 78. - 2 

IM an ‘occasional note" on Monday, the Psi! Afal! Gasetir 
predicte eie Aretic meeting for the Opening of the 
Geographical Soctety’s session on November 14. If this should 
prove correct, it is to be hoped that Capt. Gray may be induced 
to some verbal information on his discovery that the Po!ar- 

was this sammer six d nearer the shores of Europe 
than in 1879. Though the note in question is, no doubt, to 
Tome extent Inspired, we belleve the evening's is by 
no means finally decided upon. The subject on which the frac 
dent, Lord ‘Aberdare, in his address w most naturally dilate, 
would be his recent visit to Venice, in which case we may hops 
for an t and intelligible account of the proceedings of 
tbe Geogra Hitherto we have heard of little 
but some speeches and the showering of mas and 
medals on the Meden sodet: sod individuals took the 
trouble to send articles to the Exhibition, 


WITH geference to the report that Mr, Gordon-Bennett is 
about to visit Dundee in order to-purchasees whaler to be sent 
in search of the Feanmedte, it is probable thgt pe whe um 
dition is the one which Liegt. Hovgaard, of the Vegu, 
volunteered to lead. 


T Carr. Mryrz, of the German schooner Pharnix, at Callao, 
ig discovered a new 


w advices received by the West Indis Mail 
it is fh Jat. 7° 48 S., long. 83° 48 W., lying about 188 miles 
from ta Aguja, is the nearest . The island 
ap of volcanic not over feet above the 


nra ar eit t is & mile about the same 
d er petra shipefiurfrker and the Urited States 

'Alatkaghave P Cn eae 
Ce eee ordored:to-pay HE a igt during a 
trip is now makingsto the North, P 


EX ERO HOHER has returned to Zanzibafrom a three - 
maths “exploration of the ILoende tributary, of the Révuma 
e 


e° e $e e 


qu 


RN CN 


the river, though it the natives to be seen in 


abtndance protrudfhg on the inr © The whole co & 
thickly covered with wood, sone contemplates 
out om accond n the present month, He 


tle-known n between the sea and 

from Melinda on the north to 
Pangani on the south, Mr. Thomson hopes to.make important 
discoveries in geology and botany? 


Nc eg ie 


mpg ene tine (hr As x zi 
which 


of the recent Inter- 
Ill be found in the 
hical Society, 

of oscilla- 

es a nf shoring 


at Venice 
tof the Itallen 
pom 
contains b 


LUNAR DISTURBANCE OF ORAVITY' à 


November, 1878, Sir William Thomson suggested to Mr. 
G. H. Darwin that he should investigate, experimentally, 
the lunar disturbance of gravity and the question of the tidal 
yielding of the solid earth, This Committee of the British 
Associntion was subsequently reappointed, and the author’ 
names-w ere added to the list of its members, In May, 1879, the 
authors visited Sir William Thomson at Glasgow, and there saw 
an instrument which, although hly put te al he believed 
to contain the principle by whi might perhaps be 


^ attained, The instrument was edel the 


^ second silk fibre, o 


pones it agrir, The eause of 


of the University of Glasgow. The follewine tre Tong reigh 


details :— ~ 
A solid lead er, wel perhaps a pound or two, was 
brass ut five feet in length, from 
the centre of the lintel or cross-beam of the solid stone 


whichis erected there uuu pendula 
A spile projected a little out of the bottom of the cylin- 
drical weight ; a single silk several inches in 1 was 
C > ib abs and the ot Mecha) was 
oemerted to the eter-mirror. ae 
ted to thee 
the mirror, atu bonta Pepe e aitarkiment of the former 
The ather end of this setorid fibre was en ae to a sup. 
port; which neu Tit mhe Dar of thg niche gallom. 
support was so placed that it stood very near to spike 
at the-bottam of the pendulum, and the mirror thus hung by the 
on of two silks, which stood :exceedingly near to 
one another in their upper parts. 

It is obvious that a &maH displacement of the pendulum, tna 
‘direction dicular to the two silks, will ceuse the mirror to 
turn sbout.a vertical axis 

A lump and slit were arranged, as iri a galvanometer, for ex- 
kibiting the movementiof the mirror by means of the beam of 
light reflected from the mirror, It was found to be ın incessant 
movement, of so irregular a character that it was hardly possible 
n of the spot of light on the screen, 
On returning to the instrument after 
seveial hours, the becas frequently found that the light had 
wandered to quite a different part of the room, and i, was rome- 
times necessary to search through nearly a before 
extreme i of the 
movement of the* pendulum was obscure; and os Sir William 
Thonmon was of opinion that the insh ument was well worthy of 
careful study, the authors determined to undertake a series of 
experments at the Cavendish Laboratary at Cambridge. 

Accordingly throughout 1880 they ed to make = 
ments with instument which invol the principle above 
explamed. “modificasiops of some im ce were in- 


troduced. Fe p pi 
destroy th ur gon erated by local tr 
eo iv uir Fras omelets cat dig 


ects, 





tion, nagnely, the heck Thee was alse introduce 


known small horizontel thrust 
dulum, means of this fhe of the 
pendulum were det e from the obeereed ts of 
the spot of light on the a pala 
eee mee on ihe saren gaa kuna to EEE con- 
tinual agitation of an irregular @haracter, so that it was not 
póssible to take a reading with very 
the pendulum was hung in fluid, the 
great as it had been in the 
The observers also f: that ulum was subject to a 
diurnal oscillation, and thet it furthest north towards 6 
p-m., and furthest south towards 6 a.m. Su 
motion was a gradual change of the fhean 
dming M months the ulum moved uud 
The was fougd to exhibit the flexure of the stone 


apparatus, which we have not Race? fe explain, fy whi 
t ace 


Be applied teh 
aiisslacements 


tation- was not nearM so 
ent at Glaagow. 


position, for 


jue the gallows, even when the force employed was only a 


alight finger. Water poured on the ground 
mund the ent of e Honc gallows ited the whole etre 
P ture over, and vgry small changes of temperature in the stone 
piers were found tq give distinct effects, It was concluded that 
1 foot of displacement fh the spot of light on the scale corre- 
sponded with 1” of «change in the director of the plumb-line 
with reference to the base‘of the gallows, 

From these experiments the authors concluded that the instru- 


mode of suspension was unsatisfactory. 
Acoordingly in 1881 they proceeded to erect s new instrument 
In which the support for the pendulum was a co tube, which 


Itself formed the envelope for containing the Seed In which the 
prm The whole apparatus was inímerzed 

large mass of water, and the observations were taken from 
outside of the room by means of a telescope. The unsteadiness 
of the image was dimmished, probably on account of the precau- 
Hons taken ageinst inequalities of temperature in various parts 
of thetinstrument, and rocana e aus ie e ma Tay 
confmed spece. The accuracy w hich readings could be 
teken was thus increased. 

Similar dmrnal oscillations of the ulum were again 
observed, and a similar alow change in 
tion, The authors therefore concluded that these changes are a 
ang EE and do not depend upon changes of tempera- 


the instrument itself. 
-for terpal dayi 





They alsg noted that there are periods laging 
in which the pendulum is in a stafé of continual 
bar he reslis taken abd few tednik niet do not apres Dus 
se, and that there are other 

do not seem in connected with the external 
logical conditions, at least as far ay the experiments Have 
been hitherto canted: 


The. pendulum was found to be Practically insensible to the 





effect of local tremors, such as are produced by hitting the stone 


support or stamping on the ground in the Sas oa i 
to 


hood of the instrument But it was extraord 

steady forces, If a force be applied at f nie teehee 
dimple 1s produced in consequence of the elastic yielding of the 
soil, and any object on the floor & alightly til 
point where the force is applied. Now when a person stood in 
the room at sixteen feet away from the instrument, and again ut 
seventeen feet, the difference was rendeved distinctly evident 
between the amounts of inclination towards the point of diua 
of the stone basement supporting the pendulum'in 


cases, : 
Although no great peine had been taken to render the instru- 
ment as sensitive as poseible, it was found thet an alteration of 
the plumb-line through I-IOOth of a second of- arc was distinctly 
measurable. 


The second part of the paper contains ar account of the work 
ofscene of the previous obmarvers on the ame abject, 

Zope’: instrument, the ‘horizontal pendulum," is 
decribed does not appear that any extensive 'reriest of ab- 
serrations here been made with it, - 

TEN d'Abbadie's work is next girene He mado 
his observations by means of reflections a pool of mercury, 





the Committge, ~coosisting -consisting of Mr. G. H. Darwin, Prof Sr | end the site of his ents was at padis, near Hendaye, 
pee ee E Grant, Dr. ci or tho U earren in the routh of France. He found that there, were 
me one appo, 6 Measurement Miedo of ne a iie re Erro 
of the Luna» of Gras ailments by G H., 
Mars aod PM Dervis Feud aj T E cating Vegi Se external causes. ere were also 


p guid sg 9 Find ids, 





eat accuracy? But as- 


| on this . 


ment was susceptible of all the delicacy requisite, but thet the `. 


e m@an diurnal posi-, i 


of abnormal quiescence, These © 


towards the- D 


4 0^ du 2t 











DEM - u . Aguas "d AT 


@. e 
experfence of seweral yeftstio wed that there was so ing like 
an afinual tgequality of lével. 8 There were rom changes 
through 3&of 3” frhicib t&gk place in a few hours, 

At Gapa X Plantamag haséeen myang observations con- 
ceming ions ofthe plumb-line, by mans of delicate levels, 
and has arrived at resuks in general accerdance with those of M. 
d'Abbedie. 

The experiments*of the authprs present a general confirmation 
of these cénclusions, and show that the earth » surface is in a ataje 
of continual movement 
With reference to this continual oscillation the authors adduce 

ent which was commence] about three and a half 
years ago by Mr, Horace Darwin at Down, in Kent, The ex- 
periment: was undertaken in connechon with Mr. Darwin* 
investigation €f the geological activity of earthworms. There 
are two stout metal rods, one of iron and the other of copper. 
The ends were sharpen:d, and they hammered doWn verti- 
cally ibort eight feet deep into the and they are ın 
with one er, or nearly so. The ends were then cut off 
about three inches above the groun . . n 

A stone was obtained like a grindstone, with a circular 
hole fn the middle, This stone was laid on aad grouad miti tae 
two metal rods appearmg through the hole arrangement 
with a micrometer screw enables the observer to take contact 
measurements of the position of the uppef surface of the stone 
with to the rods. The stone has, on the whole, always 


continued to fall, but the general descent can only be pur 
found 
to be in a state of Continual cal oscillation. 


from observations taken at many months apart, for it 
The measurements are so delicate that the raising of the stone 


an 


produced by onegor two cans full of water poured on the ground 
can be The effect of frost and the wet season 
combined is ly marked, for on January 23, 1881, the stone 
was 412 mm. hi er than it had been on September 7, 1880. 
The prolonged drought of the present summer has had & great 
effect, for between May 8 and June 29 the stone sank through 
5:79 mm, 

e changes produced m the height of the stone are, of course, 
-entirely due to cial causes; but the amounts of the osci- 
lations are inly surprising, and although the basements of 


astronomical instruments may be very deep, they cannot entirely 
pee d from, similar oscillations. 

last of the paper contains a discussion of the present 
aspects of the question, and a ciiticism of the various forms of 
instrament which have been used bitherto for the detection of 
small viriations in the position of the plum'rline. * 

The authors suggest that greater precautions should be taken 
in the protection of the piers of transit instruments from changes 
of temperature, and in the drainage of the so'l round the base- 
ments of the plers; they also draw attention to the pov gi 
effect of the weight of the observer's body. They a 
hope that systematic observations of changes of level may be 
undertaken at a number of observatories rome instrument 
analogous to that with which they are working. They are still 
prosecu their experiments, end they are in hopes of being 
able to reduce their@nstrument to a convenient. form, so that it 
may not be difficult to bonn or to erect. 

Yn conclusion they state that they have no hope of being able 
to observe the lunar attraction in the present site of observation, 
but think it ble that they may devise a portable instru- 
ment which shall be amply senutive enough for such a purpose, if 
the bottom of a deep mme should be found to give a ciently 
invariable support for the instrument. 





AN ERROR IN THE'COMMONLY ACCEPTED 
THEORY OF CHEMISTRY 

AT a public meeting of the University College Chemical and 

Physical Society Prof. A. W. Williamson, F.R.S., gave 

an address on “An Error In the Commonly Accepted Thegy of 

Chemistry.” e i 


often began shown by the 
an instance in polajhe 
represented molecules as constituted after the pattern of three or 
four types, while the other viewed them as containing complex 
groupsscalled radicles € 

Them wasq«t one time offposition between those who made 
ue pi ol weighs nd those who employed equivalent 

2 e. . ° 
. y . 

. 


. M 4 


pores ee th true. As 
too n cuis nb or ide 


ee 
weights ; the most important ELE fe ofglite Been taken. 
is the introduction of the notion of eqy "len 


into the dtumic 


teory; an inspeodlon of the series HCl H,O, H,N, HC 
owed that the atom of chlorige has a different vale to thaf of 
oxygen, or carbon ; thus ammonia be viewed as 

ng formed by replacing aton% of chlofin in three 


molecules of hydric chlorid by one atofh of nitrogen, Thus 
nitrogen was said to Be trivalent or a triad, and other elements, 
such as phosphorus, boron, &c., were found to resemble it in 
this respect; oxygen was called a dyad, and it was found that 
sulphur, calcium, &c., might also classed as divalent; in 
short every ie et are be placed in one or ther of the 
groups, monad, dyad, triad, &c. That an element can belong 
to one eof these groups was the vlew still held by one dis- 
tio Chemist, who, for instance, said that nitrogen was 
trivalent only, and that in sal-ammoniac it was not pentavalent, 
but that the body in question was a molecular pound of two 
chemical compounds, ammonia and h 


de. 
He (Prof. Willilams$n) thought was little else than a 


return to tus’ mode of ting compounds, though it 
1 was open to an objection from which the th of the Swedish 
chem was free; for Berzelius said e force which 


united the two molecules that! made up the compound mole- 
eule was identical with that which held toggther e atoms of 
the constituent molecules, the force being in case electrical ; 
whereas Prof. Kekulé assumes the forces in the two cases to 
differ, the one being molecular, and the other chemical. 

Now as long as we knew neither of these forces, he (Prof. 
Williamson) thought it harardous to assert that; there was 2 
difference between them. A study of the evolution of heat in 
chemical processes threw some ton the subject; Berthelot 
and Thomsen had shown that when you placed a number of 
substances within the influence of one another, that reaction or 
decomposition took place which could evolve the most heat, and 
we must take into account not merely the heat giren out by 
what we considered the purely chemical process, but also that 
due to the pumage of the product from one state of aggregation 
to another—from the guid to the solid state when a pitate 
was formed. 

Thus the fhemical was determined by the heat due to 
the chemical reaction plus that due to change of phymcal con- 
dition; and this indicated an identity between chemical and 
physicfi force, We t learn the sime lesson from Deville's 
truly remarkable on dumociation or strictly reversible 

Positions, hus calcic carbonate was decomposed by 

ext into lime end carbonic acid, but no sooner was the temper- 

ature sufficiently lowered than the two recombined ; so, when 

water wad Bees fie molecules were separated ond formed 

steam, but lowermg the temperature they reconfbined to 
Hue water. Ice, water, and steam had in many 

erent properties—differences In specific gravity, specific eat, 
refractive pow®r, &c., quite analogous to those w were found 

ebetween different chemical compounds. 

We had therefore no grounds for nssuming a difference between 
chemical and physical force ; Kekuld’s theory that an atom can 
have one, and only one, atomic value was no longer temble, for 
it involved the assumption of molecular compounds, The theory 
comminly ip fogos Wos that atoms vary in their value within 
certain narrow its; that nitrogen, for instance, was either 
trivalent or pentavalent. It had even been asserted@hat the com” 

power of an atom was independent of the Sature of the 
elements with which it combined; in the words of a very distin- 
gushed chemist, " No matter what the character of the uniting 
atoms thay be, the combing power of tpe attracting element 13 
always satisfied by the sume number of these atoms" This 
p genie to him (Prof. Williamson) to hgve*been due to a hab 
of mund naturally prevailing m many studies, but which, he 
thought, we had found reason in our scientific work to abandon 
—he meant the absolute as opposed to the relative. 

Prof. Williamson then went on to say that he knew of no 
limjtation to atomf value ; he did not say there were no limita- 
tions, but he did know that many elements bre atomic values 
greatefthan those commonly assumed. 

We found that the character of the atoms materially affected 
the result ; thus gold could not combine with more than three 
atoms of chlorine alone, butt could take up an additional atom 
of chlorine ¢f supplied with an atom ef zodrum at the seme time. e 
In this way we 
sodium, NaÀu Ph which the gold is pentavalent. 

Welwere «nt t) consider the sodium as being shere combined’ 
e a 





t the common double chloride of gold and , 


ieee ake Vos Meyer bid pentung ten discovered 
at the safne locality, More recently another s eton has been 


, the other was the 


44 v, "nu M S ENS 


e 
* it LS ombined with thfwhof cl 
p ly oyina with dipole group AnCI, a 


If any were ‘inclined *to doubt the tthe of this 
shduli write formula CINH, under NaAuCl, when t 
IAE the radicle “AuCl corresponded to NH, 

fe: ep propertie: o which no one doubted 
nowadays. . 


In ammonium we have the besylous Mergies of four hydro- 
gen atoms concentrated by the Inert nitrogen, and the rerult was 
a powerfully basylous radicle; in AuCl, we have the chlorous 
energies of four chlorine atoms giving a powerfully chlorous 
e- e 


Afnong other examples of the kind the Professor cited 1 


- K,AaF, with nonovalent atom. eo 
s x Ta with octovalent atoms, g 
e. 
p AN ^ with heptavalent atoms, 
K,FeP, et 
E4MgBr, > pith hexavalent atoms! e 
uC] : 

xor with tetravalent atoms, - : 


Ald he concluded his address by drawing attestion to the cond 


tions that affect the atomic value of an dement, which he ¢ 
were, firstly, the nature of the com atoms; there wasa 
limit to the number of atoms of one hind can combine with 


a element, but if the element combined at the same time 
th one or more atoms of a different character, this limit might 


be passed ; and secondly, the tem a suficient rire of 
temperature being always accom: by a diminution of atamic 
valuo. He thought it of great importance that these 


should be considered by those who had artificially limit their 
horizon, The properties of many of the atoms in domplex sub- 
stances havi been ty t measure concealed from view by the 
Practice of giving names, such as the word ‘‘ molecular,” 
thought ıt be much better to say at once that we are 
ignorant of the constitution of these bodies than to resort to such 





JURASSIC BIRDS AND THEIR ALLIES! , 


A BOUT twent years two fossil animals of great Interest 
e uud the lf slates of Bavaria, One was 

the skeletoh of Archesseryx, now in the HħHtish M 

A s ¿reserved in the R 


Compsegnalhu. Moseum 
at Munich. A smgle feather, to which the name 


rch 


Brought to light in the same beds, and is now in the Museum 
of - These three specimens of A tryx are the 
onfy remains of this genus known, while of Compsognathus 
the original skeleton is, np to the present time, the only 


ICM 

hen these two animals ‘were first discovered they were 
both considered to be reptiles by Wi » who described 
Com poognatht:s, and this view has been held by various authors 
down to the ttime, The best authorities, however, now 
agree with Owen that Arckeeseryx isa bird, and that Compso- 
rates, as Gegenbaur and Hurley have shown, is a Dinoseurian 

e 


aving been for several years in the investigation of 

American-Mesoroic birds, it became im for meto study 

the Euro forma, apd 1 have recently examined some 

the three known specimens of Arckecgérryx, .I have also 

odie in the Confineptal museums various fossil reptiles, in- 

clu CM i which promised to throw light on the 
of 


ear 
investigation of 4 ‘eryx I observed several 
chaticiers of. not previo det ed, and Ihave 
thought it might be appropriate to present here. The mpre 
impprtant of the®e characters are as follows :— 
I. The presence of true teeth, in position, In the skull.® 
. 2, Vertebres biconcave, 

























are soattered about near tMe jew would 


tnplanted in a groove. No teeth are known lower 
bably t. 
A Art fa ais ie alt oe nearly ‘all, re- 


sem 
large oramina, 
and the 


f 
maf heben vet defert b number than in 
L > 


resembles’ that-of modern birds. 
oa and caracoló, and the latter with 
the sternum is characteristic ; eae a ee 
avian, The sternum Is a single broad plate, well ossified, It 
probably supported a keel, but this is not exposed tn the known 


In the wing itself the main interest in the manus and 
its free metecarpels. In form and these 


starip of the bird, 

One of the most int points determined during’ my 
in n of 4 was the condition of the 
pelvic es. In all other known adult birds, recent and extinct, 


the three , 
anchy are separate, and in 
are alto distinct, š 


other paints of interest in Archacpteryx may be men- 
tioned the brain-cast, which shows that th 


f 
F 
d 
: 


merican Jurassic bird, whieh 
described. The brain of these birds a to have. been 
of & somewhat higher e than that of Mesperernts, but this 
mu lire been ae Sees that the latter was ‘an aquatic 
form, while the Jurassic species were land birds, 
7 As the Dinesewria are now generally considered the nearest 
allies to birds, it was interestmg to in those Investigated 
many points of resemblance to the latter class, j 
for example, shows in its extremities a striking ty to 
Arch - Thethree clawed digits of the manps correspond 
closely with those of that genus; although the bones are of 
different proportions, The feet also have essentially the 
however, and the pelvic 
y from those of Archae- 


same structyre in both, The verte 

bones of differ mat 

‘eryx, and the two forms are in eee 
eqamining the Compragrathes skeleton, etected e 

sbderiintl cak the ren Cf a anil entia Stith TAT net 

been observed. The size and position of this-in- 

closed ske “would imply ie a ee 

or alli 


have been the young of the same 

eter eget been swallowed. No sind instanoe is LASA 

resemblance of some 

is the clavicle, Ally 

they have been considered wanting in 
e ..e e p 

` HX *. 
s . i 


have recently 









o 
mens gf. Jgwaredom in the Priish Aluseum, however, ghosr that 
these one the akh were in that genus. 
Some othe Á clavicles, but in several families 


of this sub-class, as I regavc*it, thePappearto be wanting. 
The nearest ap to birds now would seem to be 
in the *rery Dinolaun from the erican Jurassic, In 
some of these the bones of the skeleton cannot be dis- 
ic Cae with hay Ponte of Jurassic birds, if the 
is wa ang, and even in this the resemblance is strike 
. Some of these diminutive Dinosaurs were perhaps arboreal 
i habit and the difleratice between them and the birds that 
lived with gem may have been at firs? mainly one of feathers, 
as I have shown in my Memoir on the Odomternsthe, published 


during thé past year. 

It an intihesting facte that all the Jurasic birds known, 
both from Europe and America, are birds, while a]l from 
the Cretaceous are ic forms. four oldest known 
birds, moreover, differ more widely from each other than d any 
two recent birds. These facts show me may pere 

y fro e 


important discoveries in the future, 

which has as yet furnished no authentic trace of birds. For 
the primitive forms of this class we must evigently look to the 
Palxozoilc. s 
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ournal of the Anatic Society ef Bengal, vol. 1, part 2, No. a 
1881 (July 30), contains :—H. F. Blanford, F.R.S., on the rela- 
tons of cloud and rainfall to temperature in India, and on the 
oppone veriatrons of density in the higher and lower atmo- 
sp strata, and description of a rain with repor mieter 
for remote and secluded stations (plate rsh. alee 
on some insects belo: to the Rhopalocera from India 
Burmah—W. T. B ; F.R.S., on the Voles (Arvicola) of 
the Tibet Himalayas and Afghanistan (plates 1 2); on 
Myorpalax fuscicapillus, Blyth. 

Gegenbawr s merphologisches Fshrbuch, vol, viL, 
contains—R, S. Bergh, on the organisation of the 
-Infusoria ; a phylogenetic study ; 


2, 1881, 


o-flagellate 
lates 12-16. Contains dia- 


of the Ceratium, Dinophysis, Protopendinium 
Tor. gen), t inr Protoceratium (nov. ), Diplosalls 
nov, gen.), Glenodinium, Gymnodinium, Poly. and Pro- 


tocentrum, with descriptions of several species in each. —Dr. W. 
Pützner, on the minute structure of cell-nuclel.—Prof, Bischoff, 
on the third or loweMmost fyontal gyras(Stirnwindurf), and the 
inner upper lobulus-perietglus gyrus in the gorilla. 

Zeitschrift wissenschajtliche Zeologie, August, 1881 (vol. 
xxrvl. part 1), contains ; Dr, H. Simroth, on locomotion the 
organ of locomotion in Cyclastema elegans and other indi 
land and freshwater mollugca (plate 1 and many woodcuts), —Dr. 
P. Stohr, on the development of the skull in the Anura (plates 
2 and 3).—Dr. A. G , on division in the monothalamous 


rhiropods (plates 4 and PE Blockmann, on the development 
Moa d Ea E tes 6, 7, and 8).— Prof, W. Krause, on 
e 


the human allantois 9). 





SOCIETIES AND ACADEMTES 
MANCHESTER 
Literary and Philosophical Society, October 4, 1881.— 
J. P. Joule, F.R.S., &c, in the chair—On drops i 
the surface of water, by Prof. Osborne Reynolds, F.R.S. 
well known that under certain circumstances drops of 
be seen floating on the surface for some seconda before they dix. 


they are also often seen at the 
E lera fast to throw up a 
per. Attempts have been made to explain this phenomenon, 
but I am not aware of any experiments to determine the circ&m- 
stances unde which these drops are suspended, ,Qevity been 
deeply engaged 1n the experimental study of the phenomena of 
the surface-tension of water and the effect of thee scum farmed 


bows of & boat when travelling 


a pure surface, a rurface free from 
scum of eny kind. For, owing to the high surface-tension of 
pure water, its surface is free from scum, The surface of 


stagnant water gers free except when the scum is 
dites OF by fia Sct almost any disturbance in the water, 
e 
, so 




















Triassice 


e e e * . St 
such as the motion of » point of s stick aft roxnd in the 
water, or water splashed on the surfach, will sesre to drive*back 
thescum for a certaif distanc® This may be shown by scatter- 
ing some apes sulphut og pu e re powder li 
insoluble and uces no scunf, an ence it sov admirably 
to show the motion of the and wifiterer scum there may 
be upon it, If when the | is so durd a splash be made 
by a stick so as to throw drops on to the sulphured surface, at 
the first splash no floating drops are produced ; but after two or 
three splashes in rapid succession it will be seen that the ‘sal- 
phured scum has been driven back by the water, leaving 
a patch of clear surface, and on drops Mat in lage 
numbers and of all sizes. These are entirely confined to 
thet portlop gf the surface which is . The drops, elther by 
their fnitial motion or by the current of air, glide rapidly over 
the surface from the point at which they are formed. When, 
however, they reach the edge of the scum disap 


pear, 
apparently somewhat 
experim: 


I have this summer made the 


by the 
wind or any othez way. This result points to the conclusion 
tÜüt whatever may be the cause of this suspgnsion, it depends 
only on the surface of the water being pure, and not at all on 
the tem or condition of the air, —On the mean intensity 
of light that has passed h absorbing media, by James 
Bottomley, D.Sc., F.C.S.—Note on the colour relations of 


nickel, cobalt, and copper, by James Bottomley, D.Sc., F.C.S. 
Vienna} 
.mperialiAcademy of Sciences, October 13.—V. Burg in 
the chair.—The followrng papers were read :—4A. v. Liebenberg, 
on the of lme in germination.—E. Weiss, 
computation of the elements and ephemeris of Barnard's comet, 
—E. Brücke, on some consequences of the Y -Helmholtz 
theory.— T. W. Bráhl, on the connection between the optio and 
thermic properties of liquid orgunic bodies. 
. PARIS 
Academy of Sciences, October ry, —M. Wurtz m the chair, 
—The Secretary the mstructions formulated by the In- 
ternatioazl Conference for Observation of Pu lane Venus. 
—Crystalline sulphurated copper (emsréise), at expense 
of old ceins, pos from thermal zt Flines-]es-Roches, 
Dfpartement du Nord, by M. Den —QOfservations of the 
comet 4 1881 (Tebbutt-Gould-Cruls) at Paris Observatory, by 
.B —On a remarkable configuration of circles in 
space, by M. St&phanos. —On Fuchsian functions, by M. Poincaré. 
-—On an tal ity relative to the equlpotential 
law of Nobili's rings, by M. He has studied, under 
strong light, thetrajectories of minute bubbles between electrodes 
in bedly-conducting liquids; these are quite determinate and 
Independent of gravity, and (friction and ion of the liquid 
apart) seem to re lines of force of the electric flow. 
variously formed electrodes he has Antolik's and 
Mach's experiments made with static di ; and profiting 
by certain effects of polarisation, and counter-currents on 
quick reversal of the principal current, hes obtained a 
trace of the lines of flow.—Theory of a rapié$ venel, by 
M. Pictet.—On the current» generated by atmospheric elec- 
ici . Landerer. At Tortosa he 


tricity and earth by 
stretched a wire between the roofs of two houses in a direction 
z'kmsTl angle with the magnetic meridian, and connected 


fourth affect a telephone in the circult, but not the third (these, 
however, as well as the d ec dscneeanel ourth, deflect a galvano- 
meter) The earth-corrents ere disti from atmospheric 
currents by their meyularity and continuity duting 


long 

Variation of the earth-current is agti 
of weater.— Action of sulphur on alkaline sulphides in very 
dilute solution, by M. Filhol In such actlon on solutions 


of monosulphide of sodium & polysulphide is formed, without 
eae ucHon of Voporü phe and it seems 24 though the 
ibal monosulphide has subaisted, spite of the "s oe i But 
more probably it !s decom and agen —On a 
new series of bases derived from morphine, by 
—On a &lknloxi of quinquinas by M. 
for cinchenastine (thi new 
ee H ee 
Pi A 


. The. 
alkaloid} is 


` . apace, by Me Stephanos— On the mathe 


(25 M di s 


vaxhen 





. " L4 e. e 
WaHQNO. “Che agthos fannd it, rimuitancously with cncho- 
nine, "n a very Jlense dark Srown-red bark, of resinous fracture, 
from Santgnder ; there being o'89to 1 of cinchoniye, 
and 0'20f thegther. It differz, froin nine in having two 
atoms moge pf brdroggn.—On ie dissociation of carbamate of 
ammonium, M, Engel and WMoitesaier.—On the subenta- 
necus cacs and the Ifnphatic sin of ghe ce region m 
Rana temperarta, L., by M. Jourdain. He modifies the ecumera- 
tion of racs by and indicates some relations hitherto over- 
looked.  /mfer alia, the hn sinuses, forming cavities which 


communicate with the neighboming reservoirs only narrow 
- orl§ces, fofin a nearly closed system, aad M. fmds 
In this an explanaton (different fiom that of ) of the 


mechanism by which the tongue, become turgid, is grptruded.— 
Qn a curious case of prefecundaton observed in a Spi8nide, 
by M. Giard.—-Contnbution to a study of tho Flag by M. 

ler. Ha has observed in Cryp'emunas ovata, 3 
transverse striaton of the two flagell for locomotion ; 
also a group of long fine flagellums «hitherto 
are also stnated ard serve fer prehension of f 
the body-wall tye outer one colourless, the others aviog 
chlorophyll { eir structure is de cribed) ; a spacious sto 
witha sort of vestibule (but no cesophagean tybe), intestine, and 
amus ; small orgagisms therein, proving thet Cryptomonas cols 
not live on liquid food alone; a pore through which the con- 
tiactile vesicle communicates with the exterior; an organ which 
is probably a male apparatus, &c. He also describes the oculi- 
form point in Phacus Weuronectes, Dugard, which organ he 
developed by cultivation in intense light. He considers the 
structure to prove its visual function beyond a doubt.—On the 
cause of immunity of adults of the bovine specles towards sym- 
ptomatic or bacterlan charbon in localities where this malady is 
prevalent, by MM, Arlomg, Cotnevin, and Thomas Most of 
the y animals in an infected district are taneously 
inoculated with various quantities of the virus, while those 
receiving much take the disease in fatal form, those receiving 
little bave & mild attack, sufficient to insure futme in munity. 
M. Bouley remarked on the bearmg of hereditary influences, 
and M. Pasteur on the error of suj-posing that ypung animals 
had a greater aptitude to receive contagion, 

Octoter 24. A. Wurtz in the chair, —The following papers 
wee read:—Detonation of acetylene, cyanogen, ang endo- 
thermal combinations in general, by M. Berthelot. Gases formed 
with tion of heat (acetylene, &o.), whjch do not getonate 
under simple heating, may be brought to explosion through 
sudden shock (« g. 
acts only on a certain layer of gaseous mo es, 
enormoqgs kinetic energy ; the molecular 
stability and falls to pieces, and the initial energy: is mstantly 
mereased by that coiresponding to heat of decomposition of the 
ges. Hence a new shock produced on the next layer, which 
cauces the same decomposition, and so on, to’ Mui der eton 
of the system.—On a general determination of the tensíon and 
volume of saturated vapours, by M. Clausius.— On an apparatus 
for determining, without pain to the patient, the position of a 

ojeciile of lead or other metal in the human body, by Prof. 
Bell This ts a modification of Hughes’ induction-balance, One 

flat coil w superposed on another, so that the edge of the former 
is near the gris of the latter, One has thick wire, and is the 

i ch, the other has thin wire, and 1s the secondary. 
The iwo di in perafin and fixed in a wooden frame 
with handle. vibratory current from a battery traverses the 

nimaiy coil and a telephone is putin creuit with éhe other, 

hen the common pert of the two coils comes near a metallic 
body slence gives place in the telephone to a sound which varies in 
mtensity according tohe nature and form of the body. It is found 
advantageous to insert in the two circuits two other coils similar 
to the fint, but much smaller, and the common surface of wbich 
can be aliered with a mictometric screw; also to insert an 


own), which 
; four 


"electrostatic. capacity in the primary.—Og,the tic natme 
of disorders ari from impeludism, by M. on. » The 
efficidncy of sul of quinine es an antidote is thus a d for 


(various parasitic elements in the blood are described).—Note 
on the quality of waters of the Icére as regards the project of 
an imgaton-canal from the Rhone. Owing to the preence of 
salts of soda and magnesia in considerable quantity, the water of 

* the re Wabeolately unfit for irmgation.—On a confignration 
of fifteen.c#cle,, and on the linear cc ences of circles in 
cal theory of the 
vibrftory movement of bells, by M. Mathieu. —ORt. the electro- 
ME i . . ° 


1 


fulmmate of mercury); neti 


——— 
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lysis of wgter, by M, Tommasi. @*xific-copper. or sinc“carbon 
ement, immersed in dilute sulpf&uri acid, does fat decom pose 
water, conformably to theory, if dfe @wo electrodes are of 
plaunum, For this decompesitiog*to take place, the potre 
electrode mut be fosmed of a metal which, under "influence of 
the voltaic current, can®ombine with thé oxygen of the water.— 
On a proportion-compass (bonusse de pri on), for measu e- 
ment of resistances, by M. Carpéntler. Sup on the surface 
of a sphere, the vertical diameter of which is takéh as polar 
axis, two simular circnits along two meridians at nght les to 
each other Currents along these circuits affect a rma]] mag-: 
netic needle hung at the c@ntre of the sphere, which gne«dle sets 

the direction of the resultant of the two forces, This depends 
$n the ratio of the intensities, and this ratio of the stre of 
one component to that of the other és piecisely rfteacured by the 
irigongmene tangent of the angle formed by the resultant with 
the cqmponent, Fgr mes urement, of resistances a current 
is mage to divide between the circuits, and of comse does go 
equally, Then the resistance to be measured is added to one 
eireut, and tHe curent Then divides inversely as the reustances. 
Two ways are indicated of inating the influence of terrestrial 
magnetism,— Of the on of the annual number of thunder- 
storms at Rio de'Janelfo, by M. Cruls. In the penod 1851- 


1876 (during which, the annual number of thunderstorms is 


found to vary between eleven and forty-nine), he makes ont a 
close correspondence between the curve of storms and that of 
solar spots, A curve for Toronto shows the same thing, though 
less distinctly. M. Faye expressed a feeling of 1eserve as to this 
corr ence The period of spots coal’ be reproduced in 
that of thunderstorms only if the spots sensibly effected the heat 
sent us by the sun; but no trace of en eleveneyears’ period hag 
been found in annual temperatures, The éoncluron is that 
solar spots and our thunderstorms are not in the relation of 
cause and effect. The correspondence indicated by M. Cruls is 
not sufficient to prove the necessity of finding & connection 
between the two phenomena.—On a new hydrate of carbon, by . 
M. Morelle. He calls it debe instead of bergemin, the name 
given (1859) by its discoverer, M. Garreau, who did not study it - 
very fully. It is got from Siberian samfrage. M. Morele 
arrives at the formula C,.(C,H,O,), (which corresponds to 7575 
per cent. of acetic acid). fe 15 a pentetomuc® alcohol, i 
with pinite and quercite.—On the comperatryes toxicity 4 j 
drfferent metals, by M. Richet. Fwtead of injecting, he 
rendered the medium poisonous (s.g. the water for a fish), He 
named the £pi y qid the quantity of poiron per litre of 
water, alloWing a to lrve more thn forty-elght hours, Thus 
he shows that there is no precise relgtion between the atomic 
weight, or the chemical function of «body, and its toxical power. 
— es on the circulatory system of Spay enc 
S un ry angus purpur 


—a_. 
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BALFOURS “COMPARATIVE EMBRYOLOGY” 


A Treatise on Gomparatiut Embryology. By Francis 
M, Bajfour, LL D., F.R.S., Fellow and Lecturer af 
Trinity College, Cambridge. Vol II. (London: 
Macmillan and Co., 1881.) 


M R. BALFOUR has brought out the second ae 

of his treatise with admirable punctuality, an 
zoologists will find it no'less valuable than the first. In- 
deed it is in many ways more attractive thay the *arlier 
volume, on account*of the fact That the developmental 
history of the Vertebrata is here qpalt with, ard has an 
interest for a large class of andtomists who are not ed? 
dicted to the study of other drganisms.® Moreover, in 
treating of the Vertebrata (or Choftata? as he prefers to 
call them when the group is so extended as to comprise 
the Ascidians) Mr: Balfour has introduced 2 very con- 
siderable amount of original matter. 

The structure qf. the Vertebrata is not only more com- 
plex than that of other animals, but it is also better 
known, and hig been more minutely discussed by ana- 
tomists ; and stmilarly the development of various Verte- 
brate types has been more keenly scrutinised than that of 

. other forms. Amphioxus, the lamprey, the salmon, the 
dog-fish, the frog, toad, and newt, the turtle and brard, the 
common fowl, the guinea-pig, rabbit, bat, and even man, 
have formed the subjects of numerous memoirs devoted 
to one or other of their phases of development. This has 
been going on fr many years, in fact ever since Remak and 
Kölliker laid the foundations of what may be called “ cel- 
lalar embryology.” The chick, the frog, and the rabbit 
have during thls period enjoyed the services of a class of 
workers difffering“from those who have studie@other ani- 
mals. ‘he latter have been naturalists interested in the 
study of embryology as throwing light on the affinitles and 
origins of animal forms; the former have been distinofive]y 
medical men, who have sought in the minute study of the 
origin of the tissues of man and other Vertebrate animals 
indications which may be of service towards attaining the 
great desideratum of modern medicine, viz. a thorough 
knowledge of the Physiology (f e. the working of the me- 
chanism) of man. Accordingly, from an early period the 
methods of the histological laboratory have been applied 
to the study of the Vertebrate embryo, and that by a large 
number of accomplished investigators, whilst it is only 
quite recently that the naturalists, as distinct from tht 
medical men, have learnt to apply the same methods to 
the study o£ all organisms, Thereis at the present moment 
a movement from both sides and a fusion of the hitherto 
sepárate streams of “zoological” and “medical * embryo- 
logy, which is marked as an epoch in the history of 
science by Mr. Balfour's treatise. . 

The medical histologist and physiologist kas *learnt 
that if he would comprehend the ‘process of the cleavage 
of the egg and formation of the blastoderm and pri- 
mitive organs He pst not confine himself, as hitherto, 
to the limited area of comparison offered by the chick, 
the frof, and the :mgbbit; he must make common 
cause with the zoologist, a@d embrace the whole animal 

s OL. 9o. 628 å é 





e? ee . . 
series in his viÉw. eHe will, I, cann dgio, «ilto soe 
openly acknowledge that the aplication €£ elabordte in- 
struments of mefsufemept to the nerve’ and «nuscles of 
dogs, rabbits, and frogs hagfurnished whaf knowledge it 
can in reference to mangand tha? if physiology ıs to 
move out of a barrgn the wholf evolutional series 
connected with man—the lowest as well as the highest— 
must be made the subject of experiment. 

On the other side we find the field-naturalist—the lover 
of the; forms and eolours of animals—no longer content 
with a superficial study. To solve the problem which 
Mr.eDarWvfh has succeeded in placing before him as the 
aim of his science, it is necessary that the pu. struc- 
ture of all animals—their cellular anatomy and embryology 
—shall be as accurately known as is that of the rabbit 
and frog to Physiologists. Accordingly it is becoming 
more and more usual to find naturalistg trained in the 
histological methods originated by the medical physiolo- 
ggsts, and pursuing precisely the same inquiries as they 
do. 

Since the germ-layer theory was shown to apply not 
exclusively to the Vertebrata, but, in a modified form, to 
the whole animal kingdom, embryology has become one 
body of doctrine equally significant for the practical ends 
of the medical man and for the speculative conclusions of 
the philosopher and naturalist. This fact is abundantly 
evident from Mr. Balfour’s two volumes; in the earlier 
as in the present the chief aim is to trace the history of 
the units of structure known as cells from the parent egg- 
cell until the adult form is attained. The doctrine of 
cell-structure and that of evolution taken together serve 
to unite the interests of scattered and sometimes reci- 
procally contemptuous groups of scientific men—the 
physiobogist and the naturalist will turn each with equal 
pleasure and profit to Mr. Balfour's treatise. — . 

eThe embryology of the Chordata is first of all treated 
of, in the present volume, in zoological order. The 
terms Cephalochorfla (for Amphioxus), Urochorda (for 
the Tunicata], and Craniata, which were propósed as 
divisions of Vertebrata in my “Notes on Embryology 
and Classification,” are used, with some modification; by” 
òir. Balfour. Instead of Craniata the term Vertebrata 1s 
used, whilst in place of Vertebrata as formerly applied, 
the term Chordata is used. This change is open to 
objection, chiefly on the ground that it 13 more convenient 
to retain so well-known a term as Vertebrata for the more 
important group, and not to sink it in subordigation to ane 
unfamiliar term: also, as it seems to me, on ehe ground 
that the implication in both words “Chordata” and 
* Vertebgata," as used by Mr. Balfour, is delusive. All 
animals with a “chorda " would not necessarily take their 
place in the group of pharyngo-branchiate Chordata pos- 
sessed of a tubular nervous axis and myelonic eyes, to 
which rather than Chordata the old name “ Vertebrata’ 
is appropriate—the Tunicates having been assimilated 
by the old-established group in the course of a natural 
process of the growth of knowledge. * B 

The flefence of the limitation of the term Vertebrata to 
the Craniate Vertebrates on the ground that they alone 
"possess " vertebree," raise the whole questién of what 


we are to understand in the widest sense by &he Words * 


“vertebra” and “vertebrate. It seems tô me to be 


difficult to canstruct a definition of either ofelhese words - 


e " Ce. 
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which will apy to gtrug¢yres p inthe Lampreys, 
Sturgébns, Chipsæra,aņd Dipnoi, and will not apply to struc- 
tures present in Afnphioxus. Geégtnbatr’fconception of the 


inapplicability ®f the term Vete to forms devoid of 
myotomesaf are the Wunicata gs, it seems, more reason- 
able. But even tifis objectiow is regnoved by the fact 
that in the tail of some Ascidian larva, and in Appendi- 
cularia, there are indicatlons of segmentation of the 
muscular tissue. 

Howerer “that may be, Mr. Balfow’s account of the 
developmental phenomena exhibited by the various 
groups is of the greatest value, because it pfossegses 
three characteristics which also marked his first volume : 
it is conrpleté as an epitome of all the very numerous and 
important contributions to-the sybject due to the Conti- 
nental and English embyyologists who hate written 80 
abundantly of lage years ; it contains a large amount of 
the author’s orlginal unpublished observations ; and, lastly, 
it is no meré catalogue of the opinion# of this and 
authority, but is%s critical treatise in which without arro- 

' gance, but with argumentative skill, a definite view as to 
the significance of the phenomena described, even when 
these are obscure and difficult of interpretation, is put 
before the reader. This latter feature gives Mr. Balfour's 
writings a special value, as pointing out lines of research 
for future’ observers. ` 

The chapter on the Elasmobranchii is chiefly based on 
the author's original researches, which were published as 

` a monagraph. He has been extending his observations 
to the Cyclostoma and Ganoidei during the period in 
which he was also engaged in the preparation of the two 
volumes of the present treatise. Valuable original draw- 
ings (Figs. 38, 39, 40, 43, 45, 46 and 48) of sections of 
embryos of Petromyson Plameri are given, ande cor- 
respondingly original account of the developmental 
history. Similarly the Ganoids, Accipenser, and Lepi- 
dosteus-are illustrated by original drawings prepared from 
embryos supplied to Mr. Balfour by Prof. Salemsky and 
Prof. Agassiz. In discussing the Amphibia much use 
has been made of the excellent figures given by Prof. 
"Gétte in his great work on the developmegt of Hom&- 
nalor igneus, but here again Mr. Balfour is able to rely, 
upon orginal observations upon the newt, carried out in 
his own laboratory by Messrs. Scott and Osborn. 

The fact that Mr. Balfour does not give us in a precise 
form a history of the development of the common frog 
efrom to stage, is explained by the special nature 
of his treatese, which aims at putting forward the gene- 
ralisations of embryology and dealing with the develop- 
mental phenomena of the whole range of animgl forms 
rather than providiag the commencing student with a few 
selected examples of growth from the egg. Much is said 
about the common frog in the chapter on Amphibia, and 
from the general statements which it contains, in addition 
to the statements definitely relating to the frog, a nearly 

> complete answer can be obtained to sà questions which 
suggest themselves in relation to the main. features of 
development in that animal. 

The Birds are treated next in order after the chapter 
on Amphibia, and necessary the common fowl—on 





which his facts are derived. fy this chapter, and in, that ` 


on the*MMmmals, Mr. Balfgur discusses the views of 
Kölliker as to the origin of the mgtoblast from the epi- 
blast of the primitive stred&, ané'btber interesting points 
raised, since his Airfier work, by the observations of 
Braun on parrots and ducks, and of Gasser on geese. - 
The chapter on Reptilia is eemarkabl} shart, owing to 
the fact that very few observdtions have been fnade on 
members of this class, and that in many important points 
they agree with birds. € Original drawings ing to 


Lacerta muralis and Chelone wtidas illustrate this section. . 


In dealing with the Mammalia Mr. Balfour has to 
depend chiefly npon the recent "researches of Ed. van. 
Benedtn aud of Kollikgr, and his critical power and fair 
dealimg is shown in the way in which"he treats the points 

disagre&ment between those twoadmirable investigators. 

e The main outlines of our "knowledge of the later develop- 
ment of the embryo and its foetal appendages’ 
were laid down many fears ago by Bischoff and by KO6lli- 
ker ; but Mr. Balfotr has given a particularly interesting 
account of the various modifications of the structure of 
the placenta presented by different mammals, illustrating 
his statement with woodcuts from the works of Prof. - 
Huxley and Prof. Turner. With regard to the evolution 
of the placenta and the phyletic connectiqn of the several 
forms seen in different recent Mammalia, he has some 
important original suggestions to offer. 

It is impossible to give any idea, in a review such.as 
this, of the abundance of facts and the thoroughness af 
treatment to be met with in the portion of Mr. Balfour's 
book which we have just noticed. It deals with the groups 


of Vertebrata one by one, and with the hundreds of ques- 


tions which the greater or less knowledge of the particular 
group so far in the possession of embryologésts, brings 
into existence in endless variety. The general results of 
such a method of exposition cannot be, summarised in a 
review. : . ; 

But such summarising has beeneto a very considerable. 
extent carried out by Mr. Balfour himself in the latter 
two-thirds of the present volume, which will be found the 
most readable, and in some respects the most important, 
part of the whole work. We have a chapter on the com- 
parison of the formation of the germinal layers and of 


the early stages in the development of Vertebrates, one on - 


the ancestral form of the Chordata, arf one treating of 
the mode of origin and homologies of the germinal layers 
in animals generally and of larval forms, their nature, ... 
origin, and affinities. To these chapters succeed twelve 


entitled “Organogeny,” which actually “constitute a" 


tteatise on comparative anatomy, based upon embryo. 
logical data, under the headings (1) epidermis and de- 
rivatives; (2) nervous system ; (3) organs of vision ; (4) 
auditory organs, olfactory organs, and sense organs of 
the latera] line; (5) the notochord, the vertebral column, 
the ribs, and the sternum ; (6) the skull ; (7) pectoral and 
pelwic girdles"and the skeleton of the limbs ; (8) the body 
cavity? the vascular system, and the vascular glands; 
(9) the muscular system; (10) excretory organs; (11) - 
generative ofgans and genital ducts ; (12) the "ajmentary . 
canal and its appendages in the Chorgata: 


~ 


* which MrfBalfour published some years sirfce, in con- In these chapters many of the facts which have been 


* junction wifh Dr. Foster, a separate work designed for previously detailed in that part of he work devotell to the 
* the use-of jiwior students—is the source frong sig study of | treatment of group after grou are again ight orm 
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doctzine of qvofution, and agts which did not find their way 
into the eater Portibriof the work receive consideration. 
Especially. in the chaptdis on cfkan y we find the ques- 
tions connected with the probable dist origin and later 
modifications of the nervous system and of the ‘organs of 
special sense dealt with so a to supplement the earlier zoo- 
logical cHpters. It ts not possible to single out for special 
notice any one of the discussions which may thus be said to 1 
sum up and give the general results of Mr. Balfour’ s work. 
But among the more interesting, as dealing with burning 
questions, are those relating to the origin of the limbs of 
fishes (based upon the author's recent investigations), and 
the nature of the excretory organa found in the different 
groups of the animal kingdom. In reference to the fitter 
point Mr, Balfour commences his discussion with: remar 
which may be taken as an example of the judicial style in 
which he handles such problems, He says, “although 
there is not a little to be said for holding all these organs 
to be derived ‘from some common protétype, the attempt 
to establish definite homologies between them is beset 
with very great difficulties," 

The present volume is illustrated by about four hundred 
woodcuts, and consists of more than six hundred pages of 
royal octavo size, The first volume was of very nearly the 
same sire, and as copiously illustrated, Together they 
form a contribution to that science of Biology which our 
countryman, Charles Darwin, has refounded and reformed, 
of which English men of science may feel justly proud. 
No work of the kind exists in any foreign tongue, and 
probably no such work would have been undertaken had’ 
not Mr. Balfour given hi to the task. Translations 
of Mr. Balfour'ssbosk are at this moment in course of 
publication oth in Germany and in France. The 
thoroughness with which he has carried out the revision 
and incorporation of afew more than a thousandgcattered 
memoirs by contemporary writers, and the excellence of 
his critical remarks and®original observations and draw- 
ings, are all the more remarkable when it is rem 
that only three, years have passed since the work 
commenced, and that during that time Mr. Balfour has 
been actively engaged in lecturing and teaching in his 
laboratory at Cambridge, has published several original: 
memoirs himself, and has'superintended the production of 
85 many more by his pupils. 

: The University of Glasgow has recently recognised 

. the importance of Mr. Balfour's labours in embryology by 
conferring upon him the degree of LL.D. honoris, causd, 

Cambridge men, and all who hope for the restoration of 
the English Universities to their legitimate place in the 
academic sisterhood of Europe, must feel proud of Mr. 
Balfour and the steadily working school of biologists 
which has risen around the Trinity Prelector on the 
banks ofthe Cam. The Cambridge biologists areenow a 
power in the scientific progress of the country, and it is 
from Cambridge that the new men come to fill positjon’ 
as teachers of biblogical science in the colege? 8f Man- 
Chester, Birmingham, Dublin, Eton, and elsewhgre. Few 
petsons, however, know the smallness of the share which 
the University of Cembridge, as such, has had in this 
admirable development, and how necessary it is, if the 
present condition of acfévity is to continue within its 
boundaries E ricus gements shall be made 
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PRIMITIVE INDUSTRY 
Primitive Industry, or, Tilustrations of the Handiwork 
tn Stone, Bone, and Clay of the Native Races of fhe 
Northern Atlantic Seaboard of America, By Charles 
mee M.D. (Salem, Mass.: George A. Batgs, 
188r.) 


qus work is a valuable contribution toptir knowledge 

of American ascheology. Dr, Abbott describes 
successively the principdl types of stone, bone, and bronze 
antiquities especially those of New Jersey. The work is 
illustrated by more than 400 woodcuts, and is divided into 
33 chapters devoted to “ Stone Axes; Celts ; Chisels and 
Gtuges ; Grooved Hammers; Semilunar Fehives ; Chipped 
Flint [Knives; Drills; Awls or Perforators; Scrapers; 
Slick Stones and!Simew Dressers ; Mortars and Pestles; 
Pottery; Sheatite Food-Vessels ; Pitted Stones; Chipped 
Flint Implements ; Bone Implements ; Agricultural Im- 
plements; Plummets; Net-sinkers ; Spear-points and 
Arrow-heads; Flint Daggers; Grooved Stone Club- 
heads; Pipes; Discoidal Stones; Inscribed Stones ; 
Ceremonial Objects; Bird-shaped Stones; Gorgets; 
Totems; Pendants and Trinkets; Copper Implements ; 
Hand-hammers and Rubbing-stones; Shell Heaps; Flint 
Chips; Palsolithic Implements; the Antiquity and 
Origin of the Trenton Gravels." 

The number of stone implements which have rewarded 
Dr. Abhott's industrious search is really surprising. In 
New Jersey alone he has amassed no less than 20,000 
specimens, $ li 

“From the great number of stone ares, he says 
“already gathered, and that remain to be gathered, from 
the area of the State of New Jersey, it is clear that this 
form of weapon or implement, as the case may be, was 
in constant and universal use among the Delaware In- 
dians. In some localities, of several square miles in 

t, there have been found from three to five axes in 
every one hundred acres, and still others are occasionally 
brought to light by the plough. Allowing but one-half 
the smaller number to have been left lying in every one 
hundred acres of the State’s area, when abandoned by the 
Indians, there would remain, for the benefit of archseolo- 

ists, the enormous number of one hundred angi twenty- 
thousand stone axes." . 


Considering the great abundance of stone implements, 
the rarity ef typical scrapers in the United States is an 
interesting fact No doubt many of the stone imple- 
ments were used as scrapers, but I have hardly seen any 


specimens from Eastern America of the true typical . 


North European and Eskimo form. Some of those 
figured by Dr. Abbott, though théy may have served as 
scrapers, certainly (tre not of this type; apd althoggh 
others mgy be so, for instance that represented by Fig. 
107, p. 124, it is difficult to speak positively, because Dr. 
Abbott does not give sectlons of the implements, so that 
in many cases their true fofm is doubtful. We woyld 
suggest to him to supply this omfission in quent 
editions of his work. e e 
Perhaps the-most characteristic of Americam types afe 
e . m ; s . š 
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the “spades” 


chipped to a sharp edge." Thebe differ principal 
the Eurdpéan Implaments, Which most nearly approach 
them, in their greater thi It is possible that they 
may have been used for agricultural'purposes, and some 
bear traces of use, such as digging in: sandy soil would 
produce. i 
‘Fragmertts of pottery are very abungant in New Jersey, 
‘but “unbroken articles of earthenware are rarely met 
with.” 


clay, as sherds are found so made, : 
clay smoking pipes are a further proof of the fact," 


The forms are-generally simple, and the ornamentation 
rude, The patterns are almost, if not quite, invariably 
geometrical; and generally made either with a polnted 
stick or bone, with the thumb-nall,with a twisted cord, or 

- by covering the vessel, of course when soft, with coarse 
-cloth. DN 
Copper implements are comparatively rare, and Dr. 
_Abbott is disposed to think that'they— ° 


'a Were never designed for use as weapons or imple- 
ments, but were intended for display upon special 
occasions, as for instance in their various dances, when 
much feremony was observed, and various objects were 
displayed that at other times remained hidden in *the 
- cust of their fortunate owners, or of. the appointed 
“keepes, if tribal property" . . ° 


Hes clearly of opinion that they were merely ham-' 


mered into form and never cast. They are always of 
very simple form. r 
As already mentioned, in one county of Now Jersey 
alone Dr. Abbott has gathered no less than 20,000 stone 
implements. No one implement or pattern is peculiar to 
any one-district, though certain forms abound in particular 
localities. ‘ 
ern ‘of 
a given 


oes in no instance has any one 
airow-h been found so characteristic Oo 


locality as are the argülite fish-spears of the alluvial. 


deposits along the river, it bas uently been observed 
-by callectors that some particular occurred in con- 
- siderable nunfbers in a locality of very limited area, as a 
field or other small.plot of In my own collecting 
.tours I have frequently noticed this, and can recall now 
certain fields that appeared to have ‘only leaf-shaped 
arrow-h and others where the Jylangular pattern was 
alone met yith. Even this'is noticeable with other forms 
of chipped implements, and local collectors fields, 
or other spots of a-few acres, where only scrapers are 
found. This-localising of certain forms has been so'fre- 
-quenfly noticed that it camnot be considered as a mere 
chance occurrence, yet it is scarcely susceptiblé of any 
rationabexplahation."’ - f ox 


< Dr. Abbott is of opinion that the Eskimo occupied New 
“Jessey long before the advent of the ed "Indian, To 
ee " . e e. 
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u Boes? 6 oval plated of flint flat on one 
side and lightly convex on the otkerethe outline being 
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this earllgr race he especiallye #stibes the implements 
made of argillite, which he rgarfis as mucle plder than 
the rest. Altog he gas fouffd * 400 implements of 
this material, 233 wwell-nfade “drills or perforators 
and scrapers, the %thers spear-peints, fishing-apears, 
arrow-heads, and knife-like implementg. They are alto- 
gether ruder than the implements of flint gnd other 
materlals, but 


“Although it is true wf these implements that they-are 
of more primitive forms, and therefore probably "older 
than the objects made of quartz and jasper, the argument 
does not rest so much upon this greater simplicity, as 
upon ird Pun qsed conten Tus gecumenee zs 

e in. ord ‘soil, the greater - 
ilitw of the spears for ing purpofes, ahd the absence 
of all indicaąțions in soils, of the utilisation of 
e minerals habi esed by the Jater Indians.” 
“For these seasons,” be continues (p. 463), “it is claimed 
that we find sufficient evidence in them of a 'pre-Indian 
people—believed to be ‘the. Eskimo—who, it.is further 
claimed, are the* direct descendants of that still older 
race, the fabricators of the-Palmolithic implements of the 
River Drift.” ope a : - ‘ 

To many-minds the most interestimg question raised 
by Dr. Abbott's work will be the evidence as to ithe 
antiquity of man in America. Certainly some of the im- 
plements which he has discovered seem to belong to . 
palzolithic types. In some cases he assures us they have 
been found in association with remains of the mastodon, 
and he is:satisfied that those found in the Trenton gravels 
must:be coeval with the gravels themselves. 

The work concludes with a memoir by Prof. Henry 
Carvill Lewis on-the. Antiquity and Origin of ‘the Trenton. 
Gravel Beds, Prof. Cook is of opiniom that they are of 
glacial origin, and derived from floods caused by the 
melting of a great continental ice-sheet. Prof. Lewis, on 
the con , maintains that they are post-glacial—in fact, 
a true river gravel of comparattvely recent age. It cannot, 
che maintains, be assigned to the glacial. epoch, except by 

that there have been no river gravels deposited 
inte that time, an assumption which he regards as quite | 
.untenable. On the whole, he concludes that there is no, 
evidence which would render it necessary to assign to 
ithose'gravels, or of course to the implements found in 
ithem, an antiquity of more than 10,000 years. ` 
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SACRED MYTHS OF POLYNESIA 
Dis -heilige Sage der Polynesier — Kossogonis "nd 
Theogonie, Von Adolf "Bastian. (Leipzig: ‘Brock- 
haus, 1881.) 


-T)ROF. BASTIAN, on a late journey made to enrich 
the Ethnological Museum of Berlin, stayed a short 
"time in 'New Zealand and the Sandwich Islands, and 
there gathered’some interesting information as to native 
iraditions, some not yet published, and some which have 
been Qf ever met with) by 'Ejyrepean students.” 
"The documents now printed in a small volume all 
strengthen ‘the opinion which‘hrs for years been gaining , 

ground among unthropólogists as to the clvilfsation of the 
Polynesians. It is true that they were found ‘in Capt. 
"Cook's time living in a barbaric state, and their-scanty 
clothing and want of metas lef superficial observers'even: 
-to class them as savages. “But thelr pallets aid customs 
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ancestors wo jn some 
of Asiatic nations. At 
foung Mr. John White, who, as 


e 

shoy’ plain traees of d from 
a sharti the gd cular 
Wellington Prof. Bastian, 
a skilled translatog of Maoil, worked fer Sir George Grey 
in bringing out the’ Polynesian Mythology,” and has 
been engaged in &ho study gf native lore ever since. He 
is about €» publish the results of his long study with the 
aid of the Colonial Government, and we have here as a 
specimen one of those mystic Maori cosmogonies which 
make usffancy we are hearing some Buddhist or Gnostic 
philosopher pour out his dreamy metaphysics about tht 
origin of thifgs. Out ofthe Primal Night, says the Maori 
poet, there divided itself Nothing, then came Dagkness, 
then Seeking, and Following, a&d then such stages as 
Conception of Thought, Spirit Life, Desire, Coming 
into Form, Breath of Life, Space.® All thifis of a piece 
with the native Polynesian poetry in Taylor's “ New Zea- 
land,” and that lately published by Judge Fornander in 
Hawail. The poem that begins with the time when there 
was no voice nor sound, no day nor night, may remind 
us of the famous hymn of the Rig Veda that begins “ Nor 
aught nor naught existed." We find here the well-known 
chant of Taaroa, how in the emptiness of space, when 
there was no earth nor sky nor sea, Taaroa passing into 
new forms bechme the foundation of the rocks and the 
sand of the sea, and the land of Hawaii was born as his 
shell. Prof. Bastian well compares this with the Scan- 
dinavian poem in the Edda, how there was no sand nor 
sea nor salt waves, no earth nor sky above, till Börs 
sons made the mighty Midgard—earth. He points out, 
as he has already done, the curious lkeness between 
the Scandinawan story of the fishing up of the mon- 
strous Midgard-snake, and the South Sea Island tale of 
Maui fishing up the island of New Zealand. Not less 
striking is such an analogy as the Polynesian Taaroa 
mating with his ofrn energy in female form, lille a Hindu 
god with his Sakti. Tbe author may well ask, are these 


people, with such far echoes of Orphic, Chaldean, Bud- | 


dhist philosophy, the simple playful children of na on 
whom we look down as representing the lowest rungs “in 
the ladder of development? In Hawaii the German an- 
thropologist learnt much from King Kalakaua, who is 
thoroughly initiated in the religious ideas of his royal 
predecessors, whotused to have the eyes of their enemies 
offered them 'by the high priest in the stone bowl 
which his majesty still keeps as a curiosity. Out 
of the royal library he produced a MS. temple-chant, 
written about the beginning of this century, containing a 
cosmogony, of which Prof. Bastian reproduces as much 
as he had time to have translated. It has real poetry in 
it, and as a piece of child-like philosophy it 1s not without 
interest in its-enumeration of the orders of beings, the 
grubs and worms, the sea-eggs and mussels, the seaweed 
in the ocean watched by the grass on land, the cranes 
and the gulls at sea watched by the hawks on land, and so 
on with trees, and other creatures, till at 19st the gods 
come into being, and man rises out of the night. For a 
sees barbaric science may be mentionéd the Maori 
myth told to the author by Mr. Davis, how the Moon 
arose out of the ocean, and still keeps the traces of this 
marine erigin in its phases, which follow the ebb and flow 


of the tide. m 
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[d Ae Editer don nob hold histself respontible for Pinions expressed 
by his correspondents, “Nether can he to return, 


er te correspond with the writers A rejected mrantiser tps. 
No netice ts taken of an c 


that it is impossible otherwise to ensure the appearance eo m 
of communications containing interesting and novel facts. | 


The Struggle of Parts in the Organism 


e 

ALTHOUGH I with the Duke of Argyll that the pages of 
NATURE que not adapted to a discussion on the general question 
of Theism, the letters which you this week publi-h leave me &o 
alternative but that ‘of entering upon the subject, so far at 
least as it seems desirable that 1 should now my ind:- 
vidual opinion on the points which your correspondents have 
raised, è ° 

My statgment of what I conceive to be the position of the 
matter may best be rendered the questions 
which’ are put to me by Dr. ter. e deshes me to 
explain the '' precise sense” which I attach to the phrase, a 
general law whose operation is presumably competent to produce 
any set of phenomena,” and in a most terse and lucid 
manner to expound the well-known and unquestionable tiuth 
that “in the purely scientific sense a ‘law of nature’ 1, notbing 
more than a general expression of a certain set of uniformities 
which the intellect of man discerns in the surrounding untrerce,” 
&c. ‘This is the only sense in which I have intended to use the 


term, and if my meaning has been obscured by spealing of a 
gencral law Sores ay set of phenomena, it ıs only 
e the idea of ‘a Jaw of nature” as ''any hind of coercive 
ency,” or indeed anything other than *'a generalised expres-10n 

of facts,” was so far from my mind that I perhaps too readily 
employed a convenient, though metaphorical,! mode of expre-«10n 
—just as one of the sun rising, &c. In speaking then of 
Natural Selection as '* competent to produce” certain phenomena 
I only meañij that, ven a certain set of activities and conditions 
supposed to d nis and the phenomena in question would 
occur, whether or not these activities and conditions are taken 
to be due to à disposing mind. So far, therefore, am I from 
ing ‘thet there is anything in the /ew of Natural Selec- 

tion that it iy a different category from every other,” that 
RÀ whéle contention is exactly the reveise—namely, that the law 
of natural selection stands to certain observed phenomena of 
biology in just the e logical relation as, for instance, the law 
of Raids iS pertain obse ved phenomena of astronomy, 
Indeed, it is just because I hold the laws of evolution to be so 
piecisely identical in logical s£azn; with all other ro-called laws 
of nature, that I see no better evidence of Design in ''the. 
adapted structffres" of “the Human Hand” ina odo in the 
edaptation, say, of a river to the bed which it has itself been the 
means of excavating.’ In both cases I believe that | hysical 
causes have been at work (whether or not there have been meta- 
physical causes of a mental nature behind them), with the 
erence only that the one set are more complex and less 
obvious than the other. But in each case alike, if the physical 
causes are deemed adequate to fmnich a scientific, explanation, 
of the effect, there is no 1emdual effect to be ed over for 
explanation by an MN theory of Design. Design, of 
course, there nay bein Do cases ; I only maintain that if the 
laws of egolution arè conceded to stand to the structme of an 
organism in the same logical relation asecertain other natural 
laws stand to the structure of a river's bed, then, er 4 ypoth ert, 
the one set of adaptations constitutes no evidence of Deugn 

different in kind from that furnished by the other, 

This appears to be the point where my opinion has had the 
misfortune to be found at variance with that of the Doke of 
Argyll. For in his Jast letter he says that 'there are in nature 
a fey [? many, vids tnfra) cases of appaient adaptations and of 


tent to 

produce adaptftrions,' in using such a fi expression one@nay be‘under- 9 
tod to mesa ''the sundry i peste Estienne A ERR 
lated by the law of naturaj comptent to. produca 
* This, illustration is borrowed from Mr Wallace, who, gù his ‘Natura . 
Selection,” eleiératos It very instructively. 
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of 

o that ''Mr, Darwin's theory of Natural ® n? 
“touch this argument” of sclentific ^ The dis 

tinction between two such sets of eral laws is y not one 


by science, and if it is conceded that the 
theory of Natural Selection is competefit to the proxi- 
mate or ph 


a 
character and less obvious in 
Aguntan Daka of Argyll says he is ''not able to t” 
the ion which I drew between scientific and meta 
teleology. The distinction nevertheless remains, and it seems 
to me so obvious that I must suppose the Duke has in some way 
failed to appreciate niy meaning, However he says, ‘‘Tho 
fundamental proposition of all angamanta from Design ii aim ply 
this: that the exquinte adaptations to- ends which are 

m organic nature are, ani can only be, the work of 
physical foroes these are under the oo and direc- 
tion and control of Mind." Bat this is not “the teaching of the 
great masters” whom Dr, Carpenter names in his letter! To 
some of them, at any rate, such a needless restriction of the 
argument to special adaptations in '' ic nature” seemed 
unwarrantable, and since Mr. Darwin shown how these 
aporia! gem ita be proximately explained by the opera- 

of certain ph causes, the tide of thelstic opinion has 

more than ever turned towards a still more *'findamental propo- 

sition " afethe t from Design, viz. that the hammonious 
uniformity of Nature as a whole demands some one 

pores a efplanator AXI When from Hils pro postion 

argued that the principle in question must be of a psychical 

ed Se belongs to the province’of what I have 

the 

the 


called metaph 
t Cogmo:theo ” of Baden-Powell, who saw very clear 
* distinction wu 


conducted," maintained that the ‘' fundamental To ey 

“the very emence of the whole argument, is the variable 
of the prindple of order," &c. 

Lastly, I do not understand the Duke where he says that I am 


, much mistaken if I ‘suppose that the present generation i 
* satisfied wish the purely materialistic exp ons of adepted 


structures which are y supposed to be the final result 


of Mr. Darwin’s theory." I have not said to imply 
that I supposed these explanations to be “ materialistic, 
Asa matter of individual opinion I do not that in them- 
selves they are, I fee plainly enough. that thay hare reduoed 


nature” to the 


e 

Having thuasstated my views at some length, I shall take no 
further part in this Mun pce UG E should appear that 
some further explanation is desirab t 


Gkogax J. ROMANES 
. 
s 


e 
sey sine Hel iy of 
of science, it would seriously * touch " the argu- 
forethought is fot absolutely the only link 
mechanism of the, gye may be com 


s - 


as a truth 


the physics of the sun. these collateral sefbjects 


cay Ip ul did not attempt to 


were 

anything like a of the illsSoveriea whist have teen uro 
in them, even as the portions which bear mêre imme- 
diei ‘on the pian of the am. Indeed in many cases I 
designedly * from the hearers 


I speke of them ag what the 


made eux “ familtari about 


whose name does not apfear from at the omis- 
don, end io prevent he readers of NATURE from taking my 

they were not Intended to be, namely, a oom- 
history of the subject. I take this opportunity of referring 


ing, seem to imply that the resistance to such e discharge through 
molst air less then h . My attention has 
been called by friend to the fact that it has been found by 
experiment that I have not 


moist Se wel as di- 
resistance to 


G. G. STOKIS 





Tho Society of Arts Patent Bill 


. 
srs that “the draft of a BiT for the Amendment of the 
ws hes been prepared by agcommittes of the Soci 
of Arts, and is published by the Council of that Soclety for - 


on.” 
eFr@m the printed bill so prepared and published the following 


extracts are made :— 


Extract from the Propesed Patents for Impentiont Bill, 
Section 3. ‘‘An invention 1s deemed new for the purposes of 
RU M NM Le ee ee ased tn ibe Unitel 
Kingdom, the Channel Islande, or the of Man within the 


thirty years immediately pr the date of the application of 
a patent for it, 


“5, A patent may be granted under this act for :— 
on, A amic or any product not being a natural 
uct: 


. (5) Any machine, or any means of producing any mannfac- - 
ture, or result ; zug 


"8, Cooemisrion of Patents and Examiners. 
& (1) There shall be a Board of Commissioners of Patents for 


rt 0) Abely neater the paing of diia aet er Mao 

“(2 6 may, 
eae y the Sigo Manual appoint thres a Be 
commisalo of whom one shall be erpecleiioal te ege 


ing, one be experienced in chemiştry, and one shall be 
in the law. 
“9.—(1) The commissioners may from time to time after the 


es . 


passi f this to the of the i 
Ep wh poled seis amd 
science or arts, as they see fit, to be s 

e e e . 





. 2° ie uL) A 
© pete s M 1 bi è y : P 
Now Id; vag : : d ` NAJURE ee z e * Ers e 31, 
Re Ra P the ghvention of heats "agseríes af 
. e p since the jhvention o e -en 
. E diront eri . > j ents which have enunciated ith i peas and 
(57, Afl action. q other proceeding for infringement of a | force the principles which should guidethe 1n dealing with 


patent shall not after ti commencement of thh act be com- 
menced hrany of Hef Matity's Courts ustice in England. 

x Ie ees MARE tee 
i e & patent if he coples altogether or In part the invention 
of a patentee with the view, of effecting the same or a like 
object, agd fais to establah any of the pleas allowed by this 
actin a for Infringement. 

'* 59.—(1) A patentee may complain of any infringement of 
his patent to the commissioners, č e 

(a) Who complamt shall be heard and determined by the 
commissioner (other than the legal commissioner) who is best 
acquainted wgth the subject-matter of the complaint, assisted 


by a assessor to appomted for the purpose by the 
oners. E ° 

“(3) Ana shall lie from the decidon of th&tribunal thus 

tuted to three commismoners, who shall hear th com- 


plaint de novo, and their decision shallgbe final. ẹ ° 

*' (4) The commusnoner or comsfussioners sting to hear arfy 
complaint may decxie all questions*of law andefact, &c. 

'' 60, The pleas allow ed by this act jn a peoceeding under this 
Act for infringement of a patent are— 

‘That the partienes matters alleged 4o be infringed do not 
show sufficient Invention to justify the grant of a patent, or are 
not new within the meaning of this act; 

“That the tee is not the rue inventor of the invention, 
or of so much of & as is alleged to be infringed ; 

“That the matters com ed of do not amount to infringe- 
ment; . 

“ That the clim of the patentee as respects the matters com- 
plained of is not stated with sufficient clearness ; 

1 That the specification is, as respects the matters complained 
of, incomplete or misleading ; 

“That the patentee, as respects any matter complained of, 
withheld that which he knew to be a better descripton than 
that given in the specification.” 

In commen upon the above extracts it may bo remarked 
that one main object of this bill appears to be to raise “experts” 
to the digaity and duties of the judicial bench. It is some- 
thing quite new in the legal history of this country to make a 
man a judge because he has been ET ed in court 
as a witness, and has shown considerable skill in baflıng a 
hostile counsel. . 

The onginality of such a proposal cannot be disputed, and 
Wa dup d the advocates of the present bill are justified in 
stati it ‘‘provides for the trial of patent cases In an 

y new wasser." Whatthat manner is will be undgrst 
by referring to some clauges in the bill, the provisions of which 
are ly non- 1n their phraseology. 

By Section 57, “ action or other proceeding for infringe- 
ment of a patent shall not, after the commencement of this act, 
be commenced ” (in the only place where it can be brought, vir.) 
‘in any of Her M&esty's courts of justice in land. 

By Section 59, ' A patentee may complam of any infringe- 
ment of his patent to the commissioners.” 

Who then are to be the commussioners who are to stand in 
the place of the Lord Chancellor, the Master of the Rolls, and 
the law officers of the Crown, and who are to amume the 
functions of J of the High Court in ruthless disregard of 
isting lAw ? 

By Section 8 they are to be three persons, '*of whom one shall 
one shall be experienced in 
be experienced in the law.” That is to 


is to be relegated, but the 
action, it mw to be ‘ʻa complaint,” and p only afe to gaa aie 
by tho def t It is here that the reformers, assis 
barrister, ahow a wonderful capacity for duintegratiifg the law of 


patente, 
They begin by defining the subject matter of a *patent. This 
o an opportunity for a display of strength, and they com- 
cently remark that ''at present the ancient'definition of the 
tatute ef. Mono is in force, but, as a matter of fact, the 
question of subject matteygdepends wholly on the decision of the 
courts 


: > 
This b tra Fog we have from the period of James L, and 
. ae e e 


«| any manner of new manufacture within the realm 





e The 


fay future patent wherein it may be dcubtful whetlter or nof the 
thing patented is the proper sybyect for a patent? ht, 


But instead of deciding gay new came upon cple, our 
reformers give us a d or rather «hey give four defmi- 
tions, the third of wich is large enough to sv allow all the rest, 


and would probably satisfy the most ardent inventor. 
Hereafter the subject of a patent shall be 
u Any mathod of producing any result.” 
In spite of the grotection afforded by the le Commis- 
sioners and their far- staff of examiners, it may be 


doubted gmpether the public will feel quite safe in allowing 
morfbpolies to grow under the light of definiton. It may 
seem perhaps a little too general, ıt ma include a few things 
Tore than the reformers have dreamed í ar 

invention 1— 


Next, as to priority 
A jo the Statute of Monopolies, patents may be 


granted fay ues years for the {‘sole working or making of 
to the irune and 
fnventor and inventors of sach manufactures which others at 
the time of making guch letters patent shall not use,” &c. 
€ Hitherto a patentee must be the frst nventgr of the inventlon 
for which a patent 1s granted. Hereafter this distinction 1s 
abolished. ''An invention isto be deemed sem which has not 
been gaisked or licly used in the United Kingdom within 
thirty years immediately preceding the date of the application,” 
Lord Westbury has laid down ''that the prior Lnowledge of 
an invention to avoid a patent must be such a knowledge as will 
enable the public to perce.ve the very di-covery and to carry the 


invention into practice.” 
But mentions are now to be swept away by neglect and 
whereby ater 


disuse, A process of de-publication 1» d Rd 
thirty years neglect an invention may be deemed never to inve 
been published, and the books wheiem it has been descri»ed 
may be regarded as non-existent. 

cd bas a maxim of the law that when the public have 
once e of an invention by lawful means, the 
right to use it can never be taken away from them, All thi; is 
done away with. 

In what manner the promoters of this bill intend to work out 
their sfheme of giving new birth to old inventions can hardly be 


understood from the above definition of a new Invention, Sut 
the clfüse would “appear to lesd to endless confusion and 
uncertainty. 

Next, as to ingement :— 

By Secfion 58 ''a berson 15 deemed to infringe a patent if he 
copies alt or in part the invention of a patefitee with 


a new of eff the same or a like object, and fuus to 
establuh any of the pleas allowed by this act in a proceedmg, 
for infringemeft.” 

a pe are quoted in our extract from the bill, and a 
defendant may plead :— 

* That the claim of the patentee ns respects the matters com- 
plained of is not stated with sufficient clearness.” 

At present, as Lord Justice James has pointed ont, there is 
nothing in the Statute of Monopolies or Ta patent law which 
soys anything about claims, The legitimate obj 
is the protection of the patentee, and a 


t of a clam, 
on may be 


perfectly without any claim at all. there “be a claim, 
the tion and claim are read together, and the claim 
must nstrued with reference to the whole context of the 
specificaticn: 


According to the old practice & defendant would plead that 
the specification (whereof the claim, if thefe be one, forms a 
part) is insufficient. 

According to the propc sed bill the plea is to take the form :— 
That the clarm is not stated with sv ¢ clearness, A plea to 
the sufficiency of cl is somewhat em to & lawyer, 
Hast an meaning and if so, what does it mean? The clear- 
ness which satlafied the patentee when he apph@i for his patent 
may ndt be sufficient to satisfy the commussioners when they 
are sitting in judgment. There may be some amount of clea-- 
ness, but not enough. In the end, a patent may be wrecked cn 
a moare verbal criticism, the v&y thing which the courts of law 
now set the faces against. . 4 


. 
The infringement of a patent ow/y takes place when a man e. e 


copies the invention form the eubject-matterathereof. Tq | 
limit aù act ob infingement in this way 1s abectd, and Soni 
e 
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not bo tPlePatedigor à [ingat, as any fetent lawyer would 


* 

As à matter of ffet, there is a case pertdiuf which shows the 
risk of inventing new law. A aompeny has brought an action 
for the infrangemefit of g patent malins dynamite, the ques- 
tion being whether a infri patent by acting as custom- 
house agent for admi into. county a quantity of dyna- 
mite made abrond in infringement of an lish patent. The 
Court of Appeal has given its judgment, the case may 

to the House of Lords. None of the sx pleas euumerated 

the draft bill will raise the question. And they will not ruso 
another quéstion which came up during thetnal, The plamtiff 
company was formed to take over the dynamite patent from a 
prior company which then cewed to exist The prigrecompany 
asSigned the patent to the plaintiffs with some very large words 
ar to gil cen and it became. necessary tò d e whether or 
not the de company could sue for Infringements of the 
patent committed while the first com held it. The defence, 
that the right to sue for a tart is not le, gould not have 
been raised under the praposed ttatutory pleas. gAny plea 
which puts in issug tho title of a complainant is rnadmiss! ile, 

y, as to the trial of a complaint of infringement :— 

By Section 59 a complant 13 to be heard,in the first instance 
by the expert i er who is best acquainted with tie 
subject matter, fis judge is to be guided by a legal assessor, 
who will direct his mind into legal channels, 

t‘ From the decision of the tribunal thus constituted " (sic) an 
appeal will lie to the three commissioners, that is to say, to the 
onginal expert who has given his decision, to his brother expert, 
who is not experienced in the subject matter, and to the 
expeit. 

Ta oiher Seer empires tha eat to be for a mechanical 
myention, and that we have commissioners, A, B, C, 
of whom A is an engineer, B is a chemist, C is a lawyer. 

A hears the cato and gives his judgment ; B knows nothing of 
mechanics, and reviews A’s judgment with the advantage of 
having A at his side to keep bom in the ri peth according to 
A’. views, while C acts as a sort of L adviser, it being art 
of the scheme that there shall be no models, without w. it 
can gcercely be hoped that B and C will ever get so far as to 
understand the invention, 


This is the mode of trlal which it is gravely pro to sub- 


alitate for the present inquuy in a court of law, with aright of 


appeal, fint, to the Court of Appeal, ani afterwards to the 
ouse of Lords. * S e 
Here ends one part of the new bill. The procedure 1n ob- 
taining a patent can only be cairied out if commi 
appointed according to the provisions alfeady di This 
would appear to be too impiobeble to duty any further en- 
croachment upon your space, : Lxx 


e 
‘(The Lepidoptera of Ceylon,” 


THE Colonial Government has recently ed to the 
library of this establishment Parts I, and II, of the work 
above named, for the publication of which it granted a large 
sum of public money. The origin of the book was the exist- 
ence here at Peradeniya of a very fine teries of original drawings 

* made dunmy a course of years the well-known botanical 
draftaman im the employ of the ens—Mr, William de Alwis 
—unde: the careful superyi-ion of my eminent predecessor Dr. 
Thwuies, The plates now published are copies of these 

the onginals are ın the Colombo Museum), and to thse, Mr. F. 
oore added brfef technichl descriptions, As a botanist it 
would be pret ion in me to express an opinion as to the 
merit of the text of &n entomological book. There are thirteen 
-Dew genera in the first part and six in the second, but only three 
out of the nineteen contain any new species ; so at all events we 
get plenty of changes in the names of many long and well-known 


utterflies, But in the interests of scientifheliterature in general, 
I feal bound tosenter a prorat against the legend print at tke 
foot of every plate, “F, C. Moore, del et lith”, aseit is in- 


. correct as to the facts, I have already stated by whom the figures 
were really diawn; it is however only fair to the paren 
Sinhalese artist to allow that as pat on the stone and publish 
theye are vgry ganr inferior to the admirable oggmnals.” One 
would like Jo that*it was a consciousness of this that led 
Mr. F. C. fo to substitute his own name for that of W., de 

owever this may be, sir Bme tha iome explana- 
uon was giren by him of what looks like very by weatment 

: * c e 5 
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of one of tho beat and most deagrving Saral 
the East. * 


Royal Botanical Gardens, Peradeniya, @ecylon, 
. - e . 
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An Alleged Diminution in the Size ôf Men's Heads 


WEN the hatter's note was brought before, the Ceuncil of the 
Anthropological Institute, I supp@rted its reception publica- 
ton; my own observations have led me to the same usions., 
Setting asde for the moment the consideration of the anthenticlty 
of the statement—and I am not surprised that Prof Flower 
should ask for more eviden®e—I would beg to call atgenton to 
the statistical results affecting infantine mortality, which are so 
well known to us in the statistical world. As we all know, it is 
a matter of congratulation that the rat of mortalitfin the periods 
from bipih to tiro gem and from that to seven years, has much 
diminished in this country.e This being so, the result is inevitable 
that many of the weaker infants that in a bygone day did not 
survive hawe n. * been saved ; and their survive mean, (he sur- 
? vival of so y weaklings. It appears to me that this is go 
Pon 1n the United States asd in many nei parts o 

Europe. The question of degeneracy under sanitary influ- 
ence 1s well y of atfention and investigation. While on the 
one hand we see in the streets fewer cases of deformity and of 
squinting owing to orthopædic advances, there are stunted 
individuals. e eam appear to me to be below the old stan- 
dard in men and women. A well-formed ear was much, more 
common in England than now. dt also sapms to me that the 
period of matun'y in men (not puberty) is often later. The 
remark has been made that frigidity is more . prevalent in 
women It has come under my notice thab the children of 
fine parents are often stunted, not belonging to the short races in 
the country, but being really stunted. We must always allow for a 
portion of the offspnng belonging to the tall races, and a portion 
to the short races ın the same family in England. My own belief 
is that the women are better than the men, and that when the 
effects of sanitary and medical im ent have kecome constant, 
that even the inferior women will exhibit a greater t to 
normal production. It's possible thaf the evil ma oye e 
extent corrected by barrenness and filgidity. Loo back, I 
can find no effective cause in tlght-lacing, as®bad formerly as 
now, thicker or thinner halir since wigs, nor in w the hat, 

32, St. George's Square, S.W. Hype CLARKE 
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Sound-producirfg Ants 
WITH reference to a remark of Me, 5. E. Peal’s (NATURE, 
vol. xxiv. p. 484) to the effect that white ants emit sounds, but 
not ig rbythm, I have to observe that I have frequently heard 
whit ants emit sounds nith the most perfect rhy when, in 
, the years 1857-1860, I was engaged iñ thé Geological Survey of 
Tüchimopoly, &c. On several- occasions it happened that my 
tent was pitched on & piece of ground infested with white ants, 
and it was the custom of my servant, to spread a thin layer of 
straw beneath the sa/rzg;i or cotton carpet¢hat was laid on the 
tent floor. Often, when mt in the tent in the quiet of the 
evening, I have heard the white ants at work in the straw. 
emitting perfectly rhythmical waves of sound at intervals of 
about a second, or perhaps rather more, If they were disturbed 
b7 raising the satrts7i, the sounds ceased 1 to be resumed however 
ter @ minute or two, when all was quiet 


* Simia, October 15 H. F. BLANFORD 





Song of the Lizard 


ANY one who has been m the South of Euro 
may have often heard a peculiar sound in the fields or amongst 
low herbzke. The so is like miar- wher 1epeated two or 
three times at short intervals, Ihave often been puzzled as to 
what animal it proceeded from, and should have suppoeed it to 
be so fie Ae acti insect, but that on gettihg to exactly 
where the so had come from, it would be heard ata 
distance of gome five or six without having been seen. 
Last June, near Ajaccio, I believed I solved the pur£le, After 
the what-Pwheet a small lizard darted across some unnsually 
bare ground, and, once again under cover, recommenced it, 
song. Our great rui dnd Dr. Gunther, 1s not aware of any 

po 


true lirard ha any v (g@koes have a /cAyt- teet — 
not often 


or old uas, pim e diu Wang hie aay), 
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Berhifps the ability of Porfi@lizards to produce guch as I | all the bubbles broke. It mayebe dbserngtd m ing 
havd here dgscribed may Mt bBnew to some of your Teaders. that this sea-froth, whether nafürally Me ge y pre- 

1, Burlingfon Readp VA, October 31 FRANCIS P. PAsCOX very*iridescent on standing. $ 
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SrxaLs IM LAKE, BAIKAL,—A. H. Keane wishes to know 
what authority there ¢ for the statenfent made by E. Réclus 
(‘Géographje Universelle," vi. 741) that seals outwardly re- 
sembling the PAofa feda ofS en are found in Lake 
Baikal ; dso what theories have been advanced to explain the 
presence of these Cetaceans in a freshwater lake over 1300 feet 
above sea-level. 

NAPLES ZOOLOGICAL STATION.J-For the terms on which 
elena can be obtained to work at the Naples Zoological 

taton, W. B. should write to Dr. Anton Dohrn, Stazione 
Zoologica, Naples. ° B 

MELAPTERURUS ELECTRICUS.—Keep it in an aquamum of 
fresh water, not too cid. . s 


° 
Rey, J. F. T.—See the notice prefixed to our Correspondence 
Columns. * ° ° vd 


CHARLES W. HAXDING,—-You should comrgunicate with the 


*idow. ` " e 





SEA FROTH 


N a letter written by my nephew, Mr. Ernest Gladstone 
of Aberdeengdescribing the recent storms, he says : 
* When we got within a quarter of a mile of the sea we 
were aonad to seo great flocks of foam, like snow- 
balls, flying in Él] directions. A little further on we came 
to one of the e hollows in the li and we saw a 
sight none of us had seen before; for the whole hollow, 
about 100 yards long and 5o broad, was one sea of slimy 
foam, of which a great part must have been about 10 feet 
deep. This was tossing up and down as if it were the 
sea itself, The waves of water broke far out at sea, but 
great rollers of foam kept roling in towards the links, 
making it impossible to come near the sea without 
wading up to four waist in foam for nearly a quarter of a 
mile, and éccasionally meeting a foam-wave up to your 
neck.” 

There is nothing unusual in this phenomenon, except 
the large scale upon mE it took place. Almost every 
visitor to the seaside during rough weather must have 
observed the formatior? of a persistent sea froth, which is 
often carried t distances by the wind. The account, 
however, recalled to my memory some observatiogs ọn 
the cause of the phenomenon which I made last year at 
Ilfracombe. 

The white foam of a breaking wave, under ordinary 
circumstances, disappears almost as quickly as the 
small bubbles of entangled air can rise through the water 
and burst at the ce. It occurred to me that there 
must be something dissolved in the sea water which gave 
nse to the formation of the more persistent froth, and the 
broken and bruised sea-weed suggested itself to my mind 
as à probable source of sucha substance. A quantity of 
it was therefore gathered, allowed to stand for several 
hours, tll in fact it had run down to a liquid, and then 
filtered from the dirt and organic débris wi which it was 
mixed. The clear water thus obtained gave a persistent 
froth, like that of beer, whenever it was shaken, and I 
subsequently found th t it contained a considerable 
amount of o ic matter. There was no distinct indi- 


cation of an g albuminous. 
In order to ascertain whether this roperty was due to 
broken sed-weed, two bottles were due wath oftlinary 
sea water. Into one of these was put freshly-torn pieces 
of those kinds of fucus and other marine plants which were 
found gréwing between high and low water-mark, and in 
the other were placed stnps of healthy laminaria freshly 
from the lower zone. The bottles were violentl 
shaken for a few minugs. The first gave a foam whi 
quickly, disappeared, whilewthe secant S roduced a froth 
which Would ain more than twenty-four hours before 
. e e . 


a wo 





pared, becomes f : 
It seems fair to conclüde,«therefore, tha@the formation 
of this persistent froth is fie to tee déstruttion of the 
sea-weed—not of that wNich is tossed about by every 
tide, but of the lanflnana which is uprooted and.torn by 
the waves only when the violent agitation of the sea 
reaches a sufficient depth. . J. H. GLADSTONE 
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OUR WINTER REFUGES—VENTNOR * 
[55 «aw upwards of half a century since Sir James 
Clark’s classic work “On the Influence of Climatt? 
in the prevention and cure of chronic diseases appeared, 
and among the more important results which followed its 
publication was the establishment of stations in this and 
other countriés for meteorological observations, by which 
alone the climates of various Éanatoria, might be accu- 
rately compared. Tg Sir James is dub ts a great extent 
the merit of havipg pce the investgation of this im- 
rtant department of practical meteoro|pgy on a sound 
is. 

The late Dr. Martin of Ventnor was one of the most 
intelligent and active of the co-operating band of ob- 
servers whose services were enlisted in the inquiry. A 
valuable series of observations was b by hum in the 
end of 1839, in establishing which Mr. Glaisher kindly 
gave his assistance and advice. The observations have 
since been carried on uninterruptedly, and they are 
evidently, cularly those of temperature and rain- 
fall, of such a quality as quite to meet the objects aimed 
at, The results are presented and summarised im a just- 

blished volume’ by Dr. Whitehead with ability, in their 
beatis on the climatology of Ventnor. 
` The Isle, of Wight occupies a high place as a favour- 
able and commodious residence throughout the year for 
& large class of invalids, owing to the variety which it 
presens in point of elevation, soil, and aspect, and to the 
confi tion of its hulls and shores, which give dis- 
tinctive climatic peculiarities to certain districts, notably 
t8 the Underclit These peculiarities are of no incon- 
siderable value in the treatment of those diseases which 


f require a mild, equable temperature, a comparatively 


small ; and protection from certain noaiou’s winds. 





The Underchff extends for nearly seven miles from 
Bonchurch to Blackgang, with an ave breadth of a. 
third of a nflle, and is completely sheltered from the 
eorth-east, north, north-west, and west winds of the 
Up —a range of lofty downs of chalk and sand- 
stone which rise boldly behind the successive terraces 
in elevations varying from 400 to 600 feet. Since the 
Undercliff terininates in an unbroken perpendicular sea- 
cliff ‘from 60 to 8o feet in height along its whole extent, 
the situation is not close or confined, but ope# and airy, 
and affords, besides, certain material advantdges in the 
mitigation of sea fogs and low night temperatures. The 
broad bejt of the Solent and Spithead separating the Isle 
of Wight from the mainland, and the position of the 
Underclif in the extreme south of the igland, considered 
with reference to the prevailing winds of the Channel, are 
also impo:tant factors in the climate of the district. 

In more recent years several other Dee Mc sta- 
tions have been established ın other parts of the island 
and on the adjacan coast of Hampshire, from the obser- 
vations of which a comparison may beemade of the 
climatodogies of this of the South of England. 

On an average of the last twenty-one years the annual 





rainfall of Ventnor was 30'00 inches, being all but iden- 
*tical with that of Csbor&e and. Boumemoith, The 
amount rises successively at Hugst Castle, Ryde, and 
Newport, the rainfall at the last place being 3820 inches, 
IUTA 
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ot fully feur @ochds in excess of Ventnor. While the are gh ey The table of monthly barometric means 
rainfall of the, Smparatively low-lying coasts of the Isle | requires revision, sevéfal @f them shoying trans- 
of Wight and Hants is about spe irffthes, the amount poe and inverted figures, while a few other# require to 
along the coast from px ill eastward as far as compared with the orlpinal ebsexvations from which 
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Folkestone is twb inches less, hut on the coast of Devon, | they are calculated—transpositions and inversions of 
from Lyme Regis tẹ Start Point, it rises to from 33'0 to | figures not being so rêadıly seen in barometric as ir ther- 
376 inches—figures of some importante in their relations | mometric and rainfall averages. The work, however, is 





to the sanataria of these coasts. an exceedingly valuable ad n towàrds a correct know- 
One of the most interesting results disclosed by these e of the climatologies of the'South of Englafid, which 

forty years' observations is the successive gradua] increase | holds out to invalids the best winter refuges of the British 

of the rainfall decade by decade, ghe means being | Islands, . 

eun ing with the decade 1840-49, 25-72, e 

28°45, 29° i 


and 31°11 inches. This feature e rain- | * 
fall holds also in several other districts of the Urtted | 77 ERNATIONAL GEOLOGICAL CQNGRESS 


Kingdom ; whereas on the other hand other districts pre- HE second session of the International Geological 
sent a very eent distribution during these forty years, Congress was recegtly held at Bologna, commencing 
that of some districts being just the reverse of Ventnor, | on Mpnday, September 26, About *àoo geologists were 
The mean rainfall of Ventnor for the twenty years ending | Present, bat gu eign of them represented the English- 
1859 being 27:08 inches, and for the twenty years ending P speaking ns, ese were : Prof. James Hall (repre- 
1879 pene inches, points to the necessity there is [senting the Unjted States), Dr. T. Sterry Hunt (Canada), 
that care be taken to employ the same terms of years in | W. T. Blanford ((eolggical Survey of India), W. Topley 
comparing the rainfall of different districts. : yw Survey of England) f. T. McK. Hughes, 
e mean terfperature for the forty years is 51°6; the | J. A. Phillips, E. Bs Tawney, and Col. Tabuteau. 
coldest month being January, 41*:9, and the warmest The arrangements made for the Congress were admir- 
A 62°7. As January may be taken to represent the | able in every respect, thanks to the energy and forethought 
coldest months of the year, or the season when the climate | of Prof. Capellin and M. Giordano. 
of the Undercliff affords the greatest advantages to The first session of the Congress was*held at Paris in 
invalids, the following comparison of its temperature with | 1878. At that meeting certain geologists were nominated 
that of ether places in the South of d may be | to organise committees in each country togliscuss and re- 
stated :—It exceeds the temperature of Sidmouth by 0*2; | port upon the various questions requiring attention. These 
Bournemouth by o*6; Osborne by 1°2 ; and Folkestone, | are classed in three main divisions: (1) the unrfication of 
Eastbourne, Brighton, and Chfton by 1*7; but on the | geological nomenclature i this committee Prof. Hughes 
other hand its January temperature is lower than that of | Was nominated president for England) ; (2) the unification 
Torquay by 1*1; the extreme south-west of Cornwall by | of colours, si &c., employed in geological cd. and 
2"6; and Scilly by 4*4 In this connection it is to be | sections (of this Prof. Ramsay was nominated president for 
noted, as arci. pointed out, that along the coàst to east- England) ; (3) nomenclature of species ; on subject no 
ward the rainfall i less, and the climate therfore some- | action has been taken in England. Prof Hughes’ com- 
what dryer; and to westward the rainfall is larger and the | Mittee has been for some time at work, and notices of its 
clumate therefore wetter; and this latter remark gpplies | progress have at various tunes appeared in this journal 
with increased force as respects all places to the westward e Committee on Geological Maps was started in' Eng- 
of Prawle, Point. ` x land much later, but a report ot its work was read at 
The climatic advantages of the Undercliff, due to ims | the York meeting of the British Association. At that 
southern insular position and distance eastward from the | Meeting thé Association gave E of 257. in aid of the 
ugope. 








. Land's End, by which the force of whe west-seuth-west | Proposed International Map of 


winds are much weakened before arriving there, are per- Some preliminary meetings were held at Bologna on 
haps most apparent on examining the columns of mini- Rodin d eptember 25, but the real work of the week 
mum night temperatures. In this remark we refer to the ced next day, when the Con was formally 
general teaching of the , which indice a remark- | received by the Syndic and Municipality of Bol At 
able protection against the inroads of low temperatures, the openin meeting the chair was occupied by M. Berti, 
with their malignant influence as respects a large class | Minister of Agriculture and Commerce, who had been 
of invalids; and not to such singular temperature phe- | deputed to represent the King. The chairman was sup- 
nomena as the occurrence of 17*o on Jan 22 last rted by M. Q. Sella, honorary president, and M. Ed. 
during the great snowstorm of that penod, for if great or ebert, ex-president. The bureau was formed as fot- 
exclusive weight be given to such temperatures the winter | lows :— President : Prof. Capellini ; Vice-presidents, repre- 
eclimate ofethe Undercliff must yield to that of many | senting various nations, amongst them—J. Hall (United 
insular sitwations in the north-west of Scotland, States), Sterry Hunt (Canada), W. T. Blanford (India), 

As compared with London the mean temperature of Prof. Hughes (Great Bnitain), Prof. Daubrée rane 
the Underchff is 2*4 less in July, 0*8 in August; but in | Prof Torell (Sweden), &c.; General Secretary: F. 
September it is of7, and jn Üdtober 2*2 higher. In| Giordano; Secretaries: Born Delaire, Fon- 
other woids the heat of summer is greatly mitigated on mag Pelar, Taramelli, Topley, Uzieli, and Zezi. 
the south shore’ of the Isle of Wight, and prolonged The Congress had offered prues for the best essays 
further into the autumn months, thus greatly extending | Upon the colounng, &c., of maps. These were awarded 
the time during which invalids might sit out in the open | to MM. flem of Zurich, Carpinski of St. Petersburg, 
air with impunity. Maillard of Lausanne. 

Dr. Whitehead’s book is handsomaly bound, carefully |, 4t the conclusion of this meeting the Congress ad- 
got up and prjnted, and the tables are introduced to the poma to the excellent new Geological Museum which 
reader by a well-written and sensible preface. When the | has been Tohmed under the direction of Prof. Capellini. 
work, however, passes into a second edition, one or two | The Via boni, in which the Museum is situated, was 
improvements might be introduced. A table of monthly | uned by resentatives of all the ancient trade guilds 
mean temperatures of the several years might be given*| of Bologna, each with its banner. M. Sella took especial 

e similar tœ that of the rainfall on pp. 29, 90. In this | pains to explain to the American and English visitors 
edition nos mean temperatures of the months are in- | the history and present position of these interesting old 
_ cluded, and to ascertain these the *whole of the tem- | societies, M * MED 
perétures must be copied out from pp.8 te«23 ahd the | The first sittings of the Congress were devogd to a 
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disciaslon of the ndfnfsto be employed 
the*various ergs of bed on which 






in 
Pu Engish 

report beech prepared by M. D ue. 
Salei have always ifyed thdterm formation" to denote 


eiecribing 


a group of beds, sometimes large, sprftetimes small; thus 


we should of the Silurian formation or of the 
Liassic formatiom. The word is rarely used in this sense 

Continental geologists; they use it only as descriptive 
of the mode of origin or mode of formation, or as descrip- 
tive of the nature of the ial composing the rock. Thus 
they nu. speak the “chalk éorination,’’ but never of 
the “cr®taceous formation." It was necessary for the 


English to make'some concession on this point, which 
should satisfy the representatives of other countries with- 
out unduly committing English geologists. Prof. Hughes 
Proposed a resolutign recommenging the usesof. tHe word 
formation” as far as possible in the Continental sense. 
A long {discussion followed respecting the value to be 
attached to certain words in *descnpxive ioe ing 
ultimately it was resolved to employ themdn the fo. 
order, the most comprehensive term being placed first :— 


Tiriac of d formations chronological term. 
Système Paisie 

Série Époque 

Étago © Ago 


With regard-to the term Sri a difficulty occurred, in 
consequence of there being no precisely similar equivalent 
in-the German or Russian . This ion was 
referred to the Council, who recommended the use of the 
terms Série, Section, or Abtheilung Mor terms. 
Also as regards the term Assise (subdi of Etage) a 
reservation was carried leaving each nation to choose the 
word which most nearly expresses the same meaning 
(beds, couches). : , 

There was much more down for discussion, especially 
with referenc® to proposed uniformity of language, ter- 
minationseof words, &c.; but it was resolved to postpone 
these questions till the next meeting of the Congress, by 
which time it might bé possible to arrive at some common 
terminology for eruptive rocks, &c. * 

The second AE tha work Of tlie Co s related to 
the colours and signs @mployed in geological On 
this subject a general report had been drawn up by Prof. 
Renevier, based upon the reports of various ngio 
committees. Much has been said about the so xem 
trum and its'order of colours, and Prof. Renevier's reso- 
lution, as originally ürawn up, proposed a system of 
colour based on this natural order; but so many and im- 
portant deviati from this natural order were recom- 
mended by different nations, that it was thought better to 
omit all reference to the solar Resolutions 
were passed recommending the adoption of a common 
scale of colours for all nations, especially in view of 
general maps (/xavawx d'ensemble); but without reference 
to maps now in course of publication. The following 
colours were adopted :— f I 


For crystalline schists of Pre-Cambrian age—bright rose-carmine. 


3» $3 i unknown age—pale rose-carmine, 

s Palzoszoic rocks (question reserved for Map Committee). 

» Trigs— Violet. i 

» Lias—Dark blue. 5 e 

» ]urassio— Blue. 

» e. 

s, Tertiarj p—Shades of yellow; the nevzmdivfions to 


be the lighter tints, 


The subdivisions to be shown by shades Of the colour 

adopted, or e lines ; the darker shades denoting 

the older subdivisions. Sedimentary formations to be 

denoted by the initial Roman capital of the name of the 

formation; subdivi formations to be shown, in 

SOME ee small letter of the name of 
e rf e e e . 








owe. . 
the subdivision. Still smaller, gubdiyisiogg to» be showh 
by figures added to the otheresigns ; figures'to be 
ieu huuc oifler—1 denoting the oldest sub- 
ivision. Eruptive rocks to be denotedeby the initial 
Giese ce pial OF he nage eee e 

The Congress resol and publish a geo- 


directly represented; at first this was fixedeat five, but 
afterwards the cothmittee was to eight. Gfeat ° 
Britain received the largest number of votes, France 


Moeller (Russia) ; Giordano (Italy); sein (as 
assistant di r); Mofsisovics(Austro-H ); Rene- 
vier (Switzerland, and also as secretary) ; Topley (Great 


Britain). The map will be 
was fixed at I : 1,500,000 ; cost is estimated at about 
ook; and application will be made to the various 


cn ot pope ed 

In most of the countries not di y represented, 
arrangements will y be made by the com- 
mittee; but it was settled that Austria should take charge 
of Turkey, France of Algeria, &c. (or of so much of that 
district as comes within the limit of ‘the map), Great 
Britain of Palestine, it being hoped that much geological 


information, which may be available for this 26, is 
in possession of the Palestine Exploration Society. 
Ata subsequent meeting it was arranged that a com- 


ane formed for the most part of vice-presidents, 
should be formed to co-operate with the Map Com- 
mittee with regard to questions of nomenclature, classi- 
fication, &c. Prof. Hughes represents England on this 
committee.’ í d 

One sitting of the Congress was devoted to a discussion 
of the nomenclature of species. Upon this question only 
the Ffench committee had sent a ort and no great 
amount of work was done. The Congress, however, 
mecomfnended the use of a generic and a specific name, 
to be followed, when necessary, by that of the variety. 
The nomenclature fo, be Latin or. i When the 
original name of the genus is not ed, the.name of 
the author of a new specific name is to be placed within 
brackets. , . 

At the cloae of the Congress an excursion was made td 
Florence, Pisa, and the marble quarries of Carrara. For 
this free tickets or a special train were vided for all 
members. At each place the municipality received the 
Congress and did its utmost to render the excursion a 
success. At Florence the new Museum of Natural His- 
tory was inspected, and then the Congress adjourned to 
the crypt of San to place a wreath gn the tomb, 
of Steno (who died in 1687), and to hear ag oration by 
Prof. Smidt nva see: e At Pisa the Natural History 
Museum was visi this being very rich in geological 
and preBistoric s from the district. 

An im t result of the Congress has been the 
foundation of a Geological Society, of Italy, of which 
Prof. Meneghini is president, Prof. G. Capellini vice- 
Kana and M. Pantanelli secretary. So much 
geological work is now being done in Italy that it 18 of 
great importance to collect scattered workers into one 


central society. 8 . 
of the Congress has been fixed for 
1884 at Berlin, with Dr. E. Beyrich as president; but 
preliminary meetings, with reference to the geological 
of Europe, are to beeheld next year at Foix, in the 
ees (at the annual meeting of the Geologjcal Soclety e 
France), and in 1883 in Switefland, It was generally , e 
understood that the fourth meeting of the Copgress would 
be held jn england. . . 7 
e . > è 
e . 
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N attempterras made in: 
out fhe most. 
are at present so ive telescopic Inquiry. We 
will now proceed to pass in review adew of the more in- 
teresting sidereal objects in that part of the heavens that 
is well placed.for the observer, It is needless to say that 
within. aur limits nothing more can bè expected than a 
very scar ection, for the use of in ienced students, 
of 8ome.pf the most conspicuous of thë many hundreds of 
double stars and nebule that are within the reach of 
owlinary instruments. We begin with the cdhftellation 
Hercules, because it is rapidly gliding away from us, and 
the search fêr our first object should be undertaken as 
early as possible in the evening, especially if we are unac- 
quainted with its position. pe pham de of course, of 
equatorial mountings and divided-circles will regdily find 
anything in our. selection from its assigned place ; bpt we 
propose to give such instructions as may be serviceable 
Md altazimuth stands, aided by any common map, whi 
will be occasionally supplemen by small diagram 
Th it must be borne in mind, correspond with a 
neridian position, and must be inclined one way or other 
to represent objects 'lying'east or west of It 
If then we wish to find without an equatorial, set to 
R.A. 16h. 37m., D.N..36? 41’, the great globular cluster in 
, the constellation Hercules, known: as ier) 13, we 
must look out west-north-west for a large triangle, nearly 
ri of 3rd mag. stars £, 3, ¢, the left-hand angle of 
which at B is nearest the horizon ; at the other end of this 
side is-¢; if we continue the line'B nearly as-far again 
to. the right, bending a little upwards, we come upon a 
similar star ņ, and between (and s, but rather nearer to 
the latter, our object is found. h 1s easily visible with 
the slightest telescopic aid, and discernible even without 
it in a clear dark sky. It will be instantly recognised as 
& round ball o$ misty light, which. nearer the meridian 
would be of considera brightness. It wil fot be 
favourably placed for examination; but those who have 
once caught sight of it will look out for it in a' better 
position another year. At any time its resolution into 
stars will of course depend on the aperture; as this and 
the power are increased the mass will soon begin 
to "pure and the more briliant points will rise out 
of the general haze; but it will uire a large tele» 
"cope to resolve it throughout. e great Copen- 
hagen achromatic of II inches aperture the hands 
of d'Arrest effected it with a power of 95. Its com- 
ponents ranging according to Sir J. Herschel from 
IO or II mor or 20 mags, must be.thousands in 
number: his er had supposed 14,000. The’state of 
compression, he obseryes, indicates not much greater 
density at the centre. Outliers surround it in streaky 
masses and lines ; and the ball, according to the Earl of 
Rosse, 18 intersected by three dark 1ifts confluent towards 
the centre, which I have perceived, as nown objects, with 
my 94-inch mirror. This is unquestionably the finest 
specimen of a glolfular cluster visible in our latitudes ; 
and even when the eye -has recovered from its first sur- 
prise, it is never Weary of reverting to this wonderful 
object. It may well be called wonderful, even at the 
distance at which we ‘have to contemplate it. But 
imagination fails utterly to grasp the magnificence of 
such a scene, could we be transported to a standpoint 


two dr three df its own diameters distant; or we 
penetrate to the heart of the resplendent mystery, ing 
side with suns innumerable, and where shade 


on 
would .unknown and i 
e thousands pon thousands suns indeed? Weonly know 
that they possess the Solar-character of intrinsic hght; 


° yet that there is something peculiar 1g, that light appears. 


° * 1 Condaded fom p. 107 — -- 9 


R ing pape to point 
kabl® features of the planets that 


ble. But are those» 





whether they were,formad as ghey are, or have been 
paduli aggregated through innumezable ages—of all 
we know absolutéfy nothing, and*nothing are we ever 
likely to know. Nor if ag it is natural to suppose, gravi- 
tation is an inseparable property of er, can we con- 
ceive how that glorious accumulation can be pe*manen 
or escape ultimate transmutation into a fresh form 
existence by the final coglescence of its members. It has 
indeed been supposed that, under certain admiæions as 
‘© proportionate distance and velocity, such a mass might 
be m a permanent condition of xgtation ; but 
we are treading here too closely upon: the impossible, and 
thoug## all yay continue sensibly unvaried for yeta 
serej pon ple must b® at work tha? will issue in a final ' 
| ca opke—the opening, it may be, of a new and more 
glorious exisfence. We eiii of a day can but confess 
four ignorance and our noghingness in the contemplation 
of such an Ede of creative power and uncompre- 
hended skill in what if but a minute speck to the keenest 





.. 

We should not leave this object without noting its 
beautiful con ion in & e field with neighbouring 
stars; probably only an optical vicinity. Yet who after 
al can say which may be thé nearestPnow that it has - 
been so clearly shown that there is but a precarious rela- 
tion between apparent itude and al distance? 

While we are in this region we should make an attempt 
to see another remarkable, though less-known, cluster, 
M 92, R.A. 17h. 13m., Decl. N. 43? 162 It may be found 
without circles, by patient sweeping some distance above, 
and to the left of, the last. Not equal in size to M 13, it 
is more compressed and more brilliant in the centre; 
“ formosissimus" in the Copenhagen telesco Itis a 
singular circumstance that its spectrum resembles that of 
M 13. 

_ Next, ore charming 7 a, with its gloWing sapphire, 
Wega, the beauty the northern ‘sky, wh minute 
II mag. attendant at about 46” is a well-known test for - 
sensitiveness of vision. If this, as we are warranted in 
supposingfis a sun even more magnifictnt than our own, 
a search for a planetary systemi might not be hopeless. 
Several observers have actually minute points in its 
immediate neighbourhood, but there is little agreement 
akoup them, and they remain for closer investigation: 
The accompanying diagram may serve to guide us to 





1. 


some other interesting objects here. Above Wega,a little 
to the lefg, are the two well-known pairs, «, e, with tbe 
intervening debilissima; long familiar to observers, It is 
no gery uncommon feat, though one which I could never 
accomplish, to separate «| and e at 3y distance with the 
naked eye; the subdivision of the pairs, and the ruddier 
hue of one qf the components of e, will be apparent with 
a power of 50 or 6o. There is of course ars abstract 
possibility that this beautiful combination may be merely 
the result of coincident direction :; but our 'opticgl sense 
revolts from the demand this woyld make it; and 


* This glorious object, discovered by@ode, is omitted In SJ pendas 
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a pkysically-cOnnectedesysig¢m Jies before thd$eye. As 


regards pair geparately, the inference is already 
established i orbital ion—4he mytual relation of the 
whole waits the examination of 


$ agor ° 
The debtlissima may be watchel for a suspicion of 
variable lgbt. Some very minute points precede them, 


¢, next below afid followitg Waga, is a grand wide pair 
nearly apart, 5 and 5% or 6 mags., topaz yellow an 
greenish, or, according to others, lilac. Such discordant 


estimates of colour are of frequent occurrence. They 
s e. 
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may arise from actual dissimilarity of vision, or an un- 
certain effect of eontrast, or residual chromatic aberra- 
ton; but we have to remember that these star-hues are 
often open to’ question from their feebleness, and espe- 
cially from the” absence of tomparison with a light of 
standard whiteness in tbe field. : 

To the left of ¢ á low power will show us ð and M in a 
fine group, where some beautiful colouring will be found, 
One of the smaller stars has at times appeared to me of a 
pale tint, on other nights not traceable. 24’ neari 
north of è! Burnham has detected a sma | pair (his No. 137), 
only 1*2 apart, and therefore a severe trial for ordinary 


apertures. 

Further to tfe left the naked eye shows us two small 
stars at a gfeater distance : the uppermost, y, 5 mag., has 
ag mag. attendant at 28" ; the colour is differently recorded 
as blue and pale yellow. Three small pairs lie near it. 
The other star, Ob is algo worth looking at fðr its fine 
surroundings. But beautiful fields are throughout more 
or less the character of this constellation. . 

Lower down, and brighter than the two last-mentioned, 
are two considerable stars, 8 and y, of which the [me 
hand one, £, is the centre of a minute group; but more 
remarkable for variation in its light, with 
inferior variations, completed in about 12d. 22h. Its 

1 i : 





` 


3 
colour is also questionable, yellow, or none. But greater 
interest attaches to these two stars as guides on either 
side to the wonderful annular nebula, M 57, the brightest 


of its class, oasy with very slight optical meang, gefractory 

with the highest. Its light has been noticed, ever since 

Schroter's time,.to be a little unequal in oe 
an 


and may $ossibly be variable; the interior a poy 
streaky, according to the Earl of R who repre 
sents e exterior wispiness. The ides of its starry 
com maintained by Secchi and Cha has 
been di ed by Hugging whose oscope shows 
only But how, produced? how accumulated into 

e. 9. e. e . . 
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descence, and maintaining thêt at any 


Tate since 1779, Smid tif alleged intehsity of cold 4n 
paa odd s e asi tese admit it® helplessness, 
Felon towards the g le. 


minute star following it 


In sweeping from 
shall cross an abundance o 


ion towasds the 
rich and lovely 
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the galaxy itself, with a sufficient aperture and low power, 
n end to end a scene of wonder and ‘astonishment. 

specially in some parts of Cygnus its magnificence 
exceeds all le of description. But it is not only to 
be studied for its gorgeous fusion of suns—where in 
a short time many thousands pass before the DOT 
for the many beautiful pairs that it envelopes—such as the 





well-knowp A ‘Cyeni,with its elegant contrast; or y (R.A. 
19h. 42m. D.N. 33° 27^), inferior in but very pretty ; 
or the wide pair 61 (R.A. 21h. 1m. D.N. 38? 9^), whose paral- 
lar, the first well established, shows that they are nearer to 


5 


epd of the 
comes at I 


right arm of mepe cross, 6, whose minute 
"d has proved such an annoyance to many a 
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disappointed observer, who might however have suc- 
ceeded in a twilight hour; nor again for its ps of 
itreguyjar and artistic ; but for many peculiarities 


of arrangement, not ult er unrgcorded, especially by 


S 

the minuter stars, from perhaps the 8th to the 11 

mag., cónfgur&tions are not jafrequent of suth singflar 
e . gis Mu * e 

. e 


ee . E abe : 


us than the bright leaders of the constellation; or at the " 


i, but scarcely adverted to as they deserves amog 


z 


Put. i ` 2 " 








* M , v : . s , "A E T A 
TX MEX NATURE [| * to. [Noro 1881 
ry v C. .— | -"* x : 7 

or ity of arrangefhent that the idea | 39^ wes come upon M 15, @ħddle globular cluster, of 
of optical zh eni al nadie Triangles, | similar c to M 13 *n Merenles, but sof snfaller 


squares, rho 1da wreaths, festooris, coronets, indicate 
a collocation “hjterly inscrutgble, but certainly not for- 
tuitous. *Stich combinations ẹro occasionally met with 
in other regions, but, as might be expected, are accumu- 
lated in the galaxy. 

The glory of this sparkling zone, culminating in tko 
splendours of Cygnus, is everywhere repeated in greater 
or less d. Aguila, Sagitta, Vulpecula, Lacerta, to 
say nothin of more distant regions, gill present fields of 
most gorgeous richness, which we must Jeave unnoticed. 
But before we finally cross this region to the other side, 
we must pause in Vulpecula, where, in R.A. pus i 
D.N. 22° ag’, lies an al m , the Du ii 
Nebula (M. ay). The search with the altazimuth will 
prove not difficult as guided by Disgram 2. 

In mid-distance between i nt andea Aguila we 
we shall recognise a 1 ened group of 4t and 
mag. stars, the fowest in the forming the constella- 
tion Sagitta. We may remark, in passing, that one of 
these, (, R.A. pe 44m, D.N. 18? 51°, is a very prey 
wide double, the largest of which has been found by 
Alvan C jun., to be an excessively close pair. Nearer 
to B Cygwi, but to the left, is another less marked group, 
forming part of pepi close to one of the stars of 
which, in a rich field, we shall perceive two oval hazy 
masses in lateral contact, the nebula in question. 


Like other objects of the same na this has been 
geen, or at any rate, drawn, in i ways; it 
seems in fact almost inseparable from the character of 
nebulous light that its limits and ions should be 
differently appreciated by different o ; and in this 


instance the additions resulting from larger apertures 
have almost obliterated the original idea ; yet without 
suspicion of actual chan Minute twinklings are easil 
seen in the haze; and Earl of Rosse finds a mu 

greater abundance of stars than in the surrounding sky; 


yet he does not resolve it ; and the Ipa Tione del it 
y 


as a huge mass of incandescent gas—apparen e little- 
Coirebendéd element nitrogen. -e I 
Quitting now the for the region on its eastém 


side, we notice, a little above a Aquila, the familiar 


lozenge of Delphinus eae instance of configuration) 
the following or left-hand component of which, y, is a 
noble 12%, and some- 


air of 4th and 7th mags. at near! 
pela D colour now, though bir W. Herschel 
called them both white in 1779. Physica? connection is 
inferred from an extremely slow relative movement; 
more decidedly from a motion through space common to 
both—an unsolved and insoluble mystery. South of y, a 
little to the west is X 2725, a very pretty little couple, at 
4'"2 ; sibly of bi character. 

A little further south-east we shall find another less 
conspicudts group of small a chiefly in the form of a 
trapezoid? This is Egwulews, It ts given in Diagram 3, 
where a is at the lowest angle. 

Here y, the 4$ mag. star nearest Delphinus, forms a 
striking combination with qne of 6th mag, and" has itself 
been doubled ky Knott with an II mag. comes at 2''I. 
And beyond the limit of the trapezoid to the south-west 
we find a very fine triple, e, R.A. 20h. 53m, D.N. 3° 50%, 
the two closest of which are a beautiful pair in slow rota- 
tion, whose distance, less than 1", 1enders it an excellent 
test for a moderate aperture, The thied star also appears 
to be physieally connected with the others. 4, readily 
found by swee less than 3° north of the last, and a 
little east, is well worth looking for : 6 and 64 mags. 
at about 2". 

We shall now cross the boftler into Pegasus, the Jeaddr 
of Which? in respect ef position, «, is represented ın the 
same diagram; a bright yellow 2j mag. star with 2 


» * comites, d 14 mags. S er more than 2]? 
nofth of this, about 14m. west cat 21h. tym, D.N. 11° 

. : z * * e. ° T 

e oF," ; e e ee 


sire. Sir J. Herschel gives the starser5 nfag.‘of his scale, 
running up to a biize, aw? more condensed there 
than according to fhe idea of equal distribution. It is not 
‘quite circular, and surrounded with outlying streams. 

uffham, with a g-inch “ With? mirrar, detected a 
dark patch near the centre, aa two telat rifts [ike those 
in M 13, traces of one of which I think I once perceived. 
This fine object deserves a long and steady gare. 

About 1° south m cluster, a little west, we shall 
readily find a beauti air, perhaps slow binar$, 3 2799, 
Doth 6'6 mag. of Steuvels sies 1^4 distant, 

Ranging east and west, at some distance below « Pegasi, 
we s remark the subject of Diagram 4; part of 
A «7. « At the 6 AE E pair, €, 
R.Ae2ah, 23m., D.S. o° 38', will be found in the interior 


of an easilygecognisgd triangle of stais, not much dif- 
4i; 


in brightness. Tħe magnitudes are given 4 and 

e distamce 3/^6; the ea: Character is certain, 
and the periodelaste assigned 1625 years. This is an 
excellent object for a small telescope, and will lead to 
many wondering thoughts as to the possible state of 
existence there. A much er aperture will be required 
to secure Burnham’s little pair, 84 and Io or ir mag. at 
1^5, 11’ south of (. 

To find our next object, M 2, R.A ath. 27m., D.S. 
I? 22’, by sweeping, we must note its configuration in the ^ 
diagram with a and £, two stars conspicuaus for insulation 
in a dull ion. It will repay the being, not 
indeed a t, but a very ees of several 
thousand very minute D mag. of Sir J. Herschel, 
“a most superb cluster" in his reflector, “ a heap of 
fine sand," blazing in centre: D'Arrest sees it of irregu- 
Eee What an object, could we reach its neighbour- 

ood | 

But perhaps more surprising, though in quite different 
way, is the next, Hi iv. r—that is, Ne 1 in Sir W.. 
Herschel's fourth class—e noble specimen of what, from 
their equable light and defined the illustrious 
discoverer termed Planetary Nebulz. It lies in RA 


aoi: iioi d D.S. 11? 5o', and, to find i, we may carry a 
line a and B nearly as fhr again, bending a little 
down : this will point out » a 5th . star, a little 


west of which we shall catch our object. It is tolerabl 
bright, slightly elliptical, and of a pale blue tint. Tasal]. 
fas a luminous well-defined ring in its interior; 
Buffham, with 9-inch mirror, an opening. The Earl of 
Rosse, besides many faint projections, finds a narrow ray 
on either side, ng the whole & singular resemblance 
to Saturn with a very thin presentation of the ring. Yet 
here too is gas! and as it seems, noting but gas! But 
whence? how? wherefore? 

And now we pass to the left over a long and rather dull 

ion from the triangle in Aguarfus to the chief star of 
Pisces, at the extremity of the constellation, about 20° 
under the well-known three stars that mark the head of 
‘Aries. a Pisciws with the head of Cetus east of it are 
shown in Diagram 5. It is a fine pair, 5 and 6 mags. 
at 3'2, the tints of whi dawal as the mage have been 
described with greater cordance than can be easily 
explained. a Ceti, the next conspicuous star to the east, is 
a very heautiful specimen Día. large orange star, with a 
blue companion at a little distance, the colour of which 
may possibly be due to contrast, or heightened by it: 
this might, be ascertained by hiding the sgreat leader 
behind the of the field. There is a pretty little pair 
near th he next star to the right, y, 1s a striking 
double, 2''6 apart, 3 and 7 mags, yelloweand blue 


Greenish, ruddy, or tawny to some eyes). Above and to 
right of this is », 44 mag., attended by a very minute 
companion, a glimpse star to Smyth, but m easier of 


late. Below », a little to the right, is 9, a lineethrough 
which from a will point out a very remarkable variable, o, 
e * e 
e . 


z percem with any but a very low 


- or Miya Ceti, R.A. ak. 
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*D.S. 3? 31’. This chanles from 
2 mag. to equality with minute companio 1f about 
331d. 8h. qm, but not without some uncertainty. Its 
colour, according toSir J Heraghel, is a full ruby; I saw 
it so once, when abut fo mag, if if yas the night star, 
but it was immediasely clouded over: at another time, 
DERI MAIL e yellow, without a trace of red. 
Flammariof also*ünds it bg direct comparison less red 
than & flame. .This tnt would be an interesting 


object of study ; but care must be taken in identification. 
Mira is now i g z 
Having mentioned the head of 217745, we must recollect 


that y, the smallest of the three is a double, interest, 
ing as the first of these objects ed by Hooke in 1664, 
and a fine dbject, nearfy 9" distant, These three stars 
are introduced into this diagram as guides to Triangulum 
just above them, where we shall fad our last to objects. 

4 RA. 2h. 5m., D.N. 29° 44', topaz and an 
Vei ela 5 7 mags., distance 3*5; 
PAS fü low. nnt ae We shall pick it up 
about #° north of a, a lide ‘tor tha eaf The other is a 
strange phenomenon, bd 

M 33, RA. th. 27m., D.N. 30° 4, 1° north of a, 
and not far towards the west. Feeble as it is, it will be 
visible even with a very small aperture, from its great extent; 
fully 4°, or the diameter.of the moon, from north to south ; 
but on the other hand may, from want of contrast, be im- 
power. The elder 

erschel thought it was resolved into the minutest 
possible stars ; But this has not been confirmed. His son 
and d'Arrest finf a principal condensation with subordi- 
nate nuclei and ne tracts; the Earl of a 
flocculent and spiral struc with curved intersecting 
branches ; a strange, incom ensible farm. 

Our space will not admit of an extension of this very 

and imperfect selection, limited for the most part, 
for obvious reasons, to such portions of our autumnal sky 
as are rapidly passing away. ` T. W. WEBB 
. u 
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` AN OBSERVATORY FOR HONGKONG 


E observe Sir John Henneasy, the A a 
Hongkong V han succeeded in getting item 
twenty thousand dollars for an observatory and time ball 
passed by his Legislative Council in the estimates for the 
current year, in addition to a sum of ten thousand dojlars 
voted for the same purpose last year. The advice of. 
Major H. S. Palmer, of the Royal Engineers, has been 


of 
of 


. sought by the Colonial Government, and in a valuable 


paper published in one of the most recent Government 
Gazettes, he details the advantages, imperial and local, 
which may be expected from a physical observatory in 
Hongkong. The favourable position of the island for 
certain observations, especially with regard to the typhoons 
of the China Seas, on meteorology generally, on ter- 
Testrial magnetism, was first brought to the Governor's 
notice in September, 1879, through the Secretary of State 
for the Colonies, by Dr. Warren De La Rue, „as Vice-- 
Chairman of the Kew Committee of the Royal Society. 
He pointed out the extreme importance of obtaining 
accurate records of the magnetic and meteorological con- 
ditions of the China Seas. There are at present only four 
observatories at which continuous observations ite pi 
on the eastern coast of Asia and the adjacent islands— 
one at Batavia, in Java, supported by the Dutch Goverg- 
ment, one ed.to the Russian n E Peking, 
one at Siccawei; near Shanghai, and one at . The 


two last are ed by the Society of J It is 
M ong. divides the dicite orden 
ccawel and Manila, and would consequently be a most 
valuable acquisition to the list. re sd ur 
Governméat of the Colony for a limited number of 


s to an observatory ided with self-recordi 
maiia is therefore invo English officials an 
. °% @ e 
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| neers. The peime cost he estimates at 
. 





merchants * "do not asa ‘male laye mucif 
interest in science, and it phe lather 
the gentleman ab present at the fead*of the Govexn- 
nfnt of Hon is one capable of appreciating the 
great importance of Dr. D E Rue’ eston and of 
energetically carrying it Gov r Hennessy had 
indeed in some sense anticipated the request, for he had, 


two years oualy, in the first estimates which he 
p for the colony, obtained five tliousand dollars 
Council for an observatory and time-ball He entirely 


agreed with Dr. De La Rue's remarks, and added that 
the clearness of thé atmosphere at certain seasons world 
admit of a valuable record being made of sun-spots, 
while the tfdes and ing tem of the seas sus 
Shas Hongkong, and the ht but uent earth- 
quake phenomena, would also be i the atten- 
tion of com o A sum of een thirty 
and forty tho d do has been granted altogether 
efor the esta ent of an obsegvatory, the chief objects 
of which are— . 

1, To determine the local time by astronomical obser- 
vations, and drop æ time-ball daily. 

*z To obtain a serles of meteorologi observations 
with instruments of the best kinds, and to acquire infor- 
tation relating to the typhoons and monsoons of the 
China seas, : 

3. To obtain a series of observations in terrestrial 
magnetism, also with the best modern ap tus. 

In his Major Palmer addresses himeel? to each 
of these subjects separately, He recommends, we are 
ged to notice, that none but tho best instruments should 

employed, and that the observatory records should be 
made published with scientific precision, and be such 
as to command public confidence. The meteorological 
departrent, he points out, besides ishing science 
-with valuable data from a locality well sui for the 
observation and collection of facts appertaining to certain 
phenomena of special in cannot fail to havea direct 
and practical value by affording security, by its predic- 
tions ard weather-warnings, to and property in seas 
navigated by vast numbers of native and foreign 
bry subject, durin? four or five months of the’ year, to 
rotatory storms appalling violence and danger. Its 
Ta as well .as its would be twofold. 

be the systematic observation and reeord of 
the ordinary phenomena of p temperature, humi- 
dity, rain, s wind, and hydrometeors, such as are 
Usual in obserwatories of the first order, and observations 
of atmospheric electricity. The second branch would be 
the observation and collection, as far as possible, of 
facts and phenomena relating to typhoons, both for the 
protection of marine interests and for the Pape of 
contributing bit by bit to our knowledge of a subject at 
present but little understood, He recommends that 
measures should be taken to enable the direcior of the 


observatory to be placed in prompt telegraphie commu- 


nication with Manile, Amoy. i, Saigon, and 
Singapore, as well as with e of Japan, and 
indicates ¢he steps necessary for this 

As for terrestrial isni, the cter of the rocks 


and soil of Hongkong, and the nelghbqurfng promontory 
of Kau-lung, is not, he thinks, the most favourable that 
could be chosen for magnetic yet the position 
of the colony on the magnetic chart, and with respect to 
other places where, observatories are already established 
leaves no room to doubt the value of well-conducted 
observatipns, - . 

As to the staff of the oso io "gren Ae 
Palmer very properly ests shoul obtai 

h the ARR ona Re and thinks a salary of 

not than 7007. a year should be given. Minos offi sers 
could be obtained among the non-commissioned officers 
of the Ordnance Survey Companies of the Rqyal Engi- 
6309f., and 
e a e. * 
ee e 
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. subsequent Sepia? chsjde at abou? 20004 It would | res vgy two other coils (f Y “3, Fie. 2) Prous 


seem therefore thatewe may shortly expect to find a 
tolerably co and well-equipped observatory in t&e 
most eas of pur possessidgs. It is believed that 
with the assistance €f Mr. fart, the Inspector-General 


of Chinese Custorfis, the Go tof may be 
faduced to establish a series of metedrological stations at 
various points on the seaboard of their vast territory. A 
perusal of Major Palmer's report leaves on our mind the 


s impression, that the Colonial Government is fortunate in 


being able to obtain at the present tème the advice and 
co-operation of an officer of his ability and scientific 


ajtainments. E eo, 


, 
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' PROBING BY ELECTRICITY! 

THE instrument? I have the*honour of presenting to 
the Academy has for its object the determination of 
the exact place occupied by, of lead, ts of 
shell, or metallic substances of any kind embedded in the 
body of a person wounded by firearms; and it may be 
considered as » form of the well-known inductlon-balarfte 

of Prof. Hughes. : 
This exploring instrument enables us to determine that 
position fur the most part with very great exactness, and 
that without any pain to the patient, which is not the 


' case when we use metallic. probes, which require to be 


brought into direct contact BEA d uero 
Theanstrument is composed ially of a system of 


two parallel flat ‘coils partially su osed upon one 
another in such a manner that the of one 1s nearly 
of these coils 


over the axis of the other (Fig. 1). 





Fu. 


I. . 


(A) is made of thick wire conse ene a portion of the 
primary circuit, and the other (B) of thin wire, consti- 
tuting a portion of the secondary circuit. Both coils are 
i ed in a mass of paraffine placed in thointerior of 
the wcbden case furnished with a dle. 

A vibratory current from a galvanic battery traverses 
the primary coil, and the secondary circuit includes an 
ordinary telephone. Under these cirfumstances no 
sound is heard frons the telephone ; but if we cause any 
metalic body to approach the part (C) common to the 
two coils, the silence medna gives place to a sound 
the intensity of which will depend upon the nature of the 
metalic y, upon its form, and upon its distance. We 
may remark in connection that the most favourable 
form that®an be assumed by the projectile for which we 
explore, i$ that of a flat disk with its face parallel to the 
surface of the skin, and that the most unfavourable, a 
similar disk with its face perpendicular to the same 
surface. . . : 

It 5 difficult jn practice to obtain the exact adjustment 
of the coils required, and itis therefore found advisable 
to introduce into the primary and secondary circuits 


«1 Upon an Apparatus: for 
Position of a Pro 


; Newcomb, Prof H A Rowland, AL Rogers, Prof. 
o o John Trowimdrs J. B. C Watts, of the Wenen Union 
Fs Tribune at Washingten. ` e ied 
..* R So . . 
e e 


to the first, but much wh qumon sur- 
face can be modified by je pla DEP duse acre. 

By means of this*fine just Mentre are able easily to 
reduce the ne to the most cofnplete silence. It 
should be added that the effects obtained when 4 con- 
denser (F) is intpoduced ingo the pri “circuit are 
much inferior to those obtained wijthout, as dad been: 
Pouar predicted by Prof. Rowland of Johns 
Hopkins University. : 

If we wish to ascertafn the depth at which the metallic 
ru es edd s ae bead ascertained know 

friori its form, its m of. presentation, and its sub- 
stance, It is only necessary to*adjust ie oneratus to 





Fig. 


silence while it is applied to the skin, after which, re- 
moving the apparatus, we bring near it another metallic 
mass similar to that explored for, so as to reproduce 
silence anew, and the distance of this mass from the ex- 
ploring instrament gives the measure which it is desired 
to determine. E 7 
I conclude this Note by the relation ofan experiment 
made in the office of Dr. Frank Hamilton of°New York, 
on October A in the Pe thirteen eminent 
surgeons, e experiment was e upon the person 
of Col $. F. Clayton, wounded if 1462. The ball 
entered in front through the left clavicular articulation, ~ 
breaking the clavicle. Doctors 5wineborne and Vander- 
pool supposed that it was lodged under the scapula, but 
my Mss demonstrated, on the contrary, that it was 
located in front and just below the third rib. i 


MAGNETIC SURVEY OF MISSOURI 
[" NATURE, vol xili. p 383, the writer presented a 
chart of magnetic declination which ted 
the results at forty-five stations in Missouri. The facts 
seemed to indicate a marked effect due to contour. Up 
to the middle of August of the past summer HOUR 
inconsistent with this tlon was found, althoug 
the number of stations had been increased to over eighty: 
By that time the stations had become so numerous 
Central Missouri that a more minute survey along the 
river bank between Jefferson City and Glasgow gave 
promise of affording a crucial test. It was necessary that 
the 8? lihe, which bends down the river, crossing at some 
point east of the mouth of the Osage River, should 
fi on the south side of the river, lookigg something 
like a refefsed contour line. A 

What we did find was, that the 8? line crosses the 
Missouri Valley without bending, running -west to 
near the summit of the * divide" between the Osage and 
Missouri rivers, and “ten bends abruptly to the north- 
east, re-crossing the Missouri above Jefferson City, and 
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after £ wide déteur re-Crdseq east of Hermann, g 
to the sousb-west, kde pus tie an immense cape-like 
area of maximum ination to the east of Jefferson 
City. It ia thereforé imbropef to r the chart re- 
ferred to as more*hgn a representmiOhn of observations 
then e, although the stations were more numerous 
than is usuhlly deemed negpssary for an area of 60,000 
square mes. . 

The area of minimum declination represented on the 
chart of April 21 has been more satisfactorily outlined, 
and a cl area of maximum @eclination lying to the 
west has determined with certainty. 

The work of the past summer has therefore increased. 
the complexity of the iSogonic lines, and the gradual 
change in declination in passing through these argas of 
abnormal value shogrs that the ecauses must act over 
areas of from rooo to 3000 square miles, f.e. tha® the 
observed effect is not due to ute local causes at the 
several stations. It will not be possible to determine 
fully the extent of these abnormal influences until similar 
work done in adjoining States shall enable a more precise 
determination of normal values. The stations of obser- 
vation ın Missouri now number over 180, Arrangements 
for the summer of 1882 have already been made, and the 
survey will be carried forward on a still more extended 
scale. . FRANCIS E. NIPHER 
St. Louis, October 8 


THE ECHINOIDS OF THE "CHALLENGER" 


J SO oulstS in general, and echinologists in par- 

ticular, will welcome vol. iii. part 9 of the “ Report 
on the Scientific Results of the Vo age of H.M.S. Chal- 
lenger,! which has just been publié ed. It deals with 
the Echinoidea, ud has been prepared by Prof. A. 
Agassir, a more competent reporter whom it would 
be difficult, 1f not 1mpossible, to find. We do not propose 
to do more thawgive a brief outline of the principal results 
brought to dight in this portly volume, which runs over 
some three hundred pages of text, and is illustrated by 
sixty-five plates. g A 

Commencing wh a few remarks on ification, 
Prof. Agassiz passes on to treat at more | of that 
vexed question of the position of the axis of the Echinoidea. 
He dissents from the theory put forward by Lovén in 
his “ Etudes," a memoir which, however much one may 
differ from it, cannot be read without a feeling of a - 
ton of the “infinite skill "—to quote Prof. Agassiz’s 
happy expression— displayed by the author. Our reporter 
again asserts the position he has all along held, that, 
Judging from embryological data, the position of the axis 
is in the main detétmined by that of the madreporiform 
plate. Next in order he deals with the structure of the 
coronal plates, the anal system, the fascioles, and the 
structure of the spines. In connection with the latter 
subject Prof. Agassiz takes exception to some views which 
we have elsewhere put forward as to the systematic value 
of acanthological characters. His opinions on any point? 
of Echinoid structure merit the highest respect, and so we 
do not propose to enter here into cn examination of his 
criticism on our work—a criticism, be it said, which 1s 
conceived in the true scientific spirit. A more fitting 
opportunity will offer itself in a futher communication on 
the subject with which we are at present engaged. The 
reporter then goes on to notice si extreme aversion the 
attempts to construct "genealogical trees ? “ whjch Shave 
become so fashionable.” In spite of Prof. A iz's well- 
earned reputation, however, one reads with a sort of 
shudder assertion that he is about “to show once for 
all how futile it must be to on’’ these attempts, 
especially when we remember the men of mark who 
engage ii them. But g genealogical tree is a upas tree 
to Prof. iz and he attgcks it with hearty good will, 
albeit we thi that the mathematical axe which he wields 
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is by no means so flestructive 
That relations eyist betyeen thee different groups of 
Eethini no one knows better than Prof. siz, and in 
the next two or three sectighs of his Report he shows 
how well he tan use his knówledge iw the interesting con- 
nections he traces between recent afid fossil Urchins, 
and since this relati8n does exist we cannot see why the 
attempt to 1ndicate it graphically or descriptively is to be 
condemned as futile, even though there may be a minimum 
of 2° ble combinations of variables. Having passed 
in review the relations between recent and fossil Echinoids 
the reporter then comes to what is the real sum and centre 
of apart, the description of the species and gene 
and here we have an abundance of most interesti 
matter. . 
The Challenger E. ition has added *üfty-two new 
species, comprised in^figeen new genera, to our list of 
chinoids, a vtry considerable addition when we remem- 
er that the order Is a comparatively s one, The 
group *which has been most largely increased is that of 
the Echinothuridm, of which twelve new species have 
been described, whilst of the Echino ide, Clypea- 
stride, and sag eod previously known forms have 
been obtain It would be of course out of the question 
to notice all the interesting facts brought to hght here; 
the Report itself must be read for this, and we are fain 
to content ourselves with a few passing remarks on some 
of the more stnking forms. The remarkable genus 
Asthenosoma, which was established by Grube in 1867 
(Calveria, Wyville Thomson, 1869) to contain an Urchin 
with a flexible test has been increased by the addition of 
five new species with a very varied bathymetrical range, 
one having been obtained at 10 fathoms and another at 
I400. Wyville Thomson's genus, Phormosoma (1874), 
has afforded seven new and most interesting species, in- 
habiting, as a rule, d water than its companion 
genus 255 fathoms to 2600 fathoms). To this genus 
elongs the honour of furnishing the largest Urchin which 
Prof. Agassiz has hitherto met with, PA. Aoplacantha, 
Wy. Thoms, measuring 312 mm. in diameter—truly a 
good-sized specimen. Amongst the Didematidie«we have 
a femarkable new genus, Aspedodiadema, with ‘the abac- 
tinal and ambulacral plates of a Cidarid combined 
with the shin test "nd hollow spines of a Diadema. 
Micropyga is another hitherto undescribed genus “of the 
same hy . Passing over the Echinometnde (no new 
species) the Temnopleurids (three new species) the 
Tapie binda fone new species), and the anade 
(no new species), we notice amongst the Petalosticha 
thirteen new species of the curious genus Pourtalesia (A. 
Agass., 1869) with its remarkable beaked test; and, 
amongst other new genera, Cystechinus, which appears 
to be related to the fossil genera Galerites and Anan- 
chytes. We might go on for a long time noting one 
interesting form after another, were it not that®to do so 
would make this notice inordinately long. *How far 
further study and discovery will affect the number of 
genera and species enumerated here it is impossible to 
say, but as Prof. Agassiz is by no meams given to multi- 
porte species and as most of the specirgens appear to 
ave well preserved—only a few'having been de- 
scribed from fragments—it is bkely that the greater num- 
ber will stand. A word in conclusion as to the plates, 
The majority of them have been drawn by Mr. Roetter, 
and we congratulate Prof. Agassiz on having at his 
disposal the services of so gifted a draughtsman. Many 
of the phates are to our mind very gems of lithographic 
art. he drawings of the sections of spines, though 
very pretty, and in most instances handled wjth great 
delicacy and finish, do rot ilways give the clearness of 
detail that céuld be desired, and the mechani 
ment both of these 
pedicellgrie and thé side views of spines is deci 
objectiogable** It may be that Prof. A and hi 
. . * e . 
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say against the beautiful which accompany Prof. 
Agassiz’ most interesting ' Report on the E oidea of 


the Challenyrer.” H. W. MACKINTOSH 


NOTES 

e [HX anniversary meeting of the Royal Socletyemil be held, 
as usual, on St. Andrews Day, the goth inst. The following is 
the list of the Council and Officers nominated for election :— 
President, Wifliam Spottiswoode, A, D.C.L, LL.D.; 
Treasure, John Evans D.C.L., .; Se Prof. 
George Gabriel Stokes, M.A., D.C.L., LL.D., Pgof. Michaeb 
Foster, M.A., «M. D. ; Foreign Secretary, Prof. Alexander” 
William. Williamson, Ph.D.; other members of the Council, 
Franca Maitland Balfour, M.A., I: Lowthian Bell, F.C.S., $m 
Risdon Bennett? M.D., Prof, Thomas George Bonney, M.A., 


` Prof, Heinrich Debus, PhD., Alexander John Ellis, B.A., Sir 


John Hawkshaw, M.I.C.E., Thomas Archer Hirst, Ph.D., 
William Huggins, D.C.L., LL.D., Prof. Thomas Henry Huxley, 
LL.D., Prof. Joseph Lister, M.D., Prof, Damel Oliver, F.L.S., 
Prof. Henry Enfield Roscoe, B.A., LL.D., Warington W. 
Smyth, M.A., Henry Tibbats Stiinton, F.G.S., Edward James 


. Stone, M.A. Prof. Huxley having retired from his office as 
- one of tho secretaries, as we intimated last week, Dr. Michael 


Foster bas been named in his stead, 

THE Treasury has, it 1s stated, awarded the late Astronomer- 
Royal Str George Airy, a pension of r1oo/, per annum, in 
consideration of his long and valuable services. 

Mosr of our readers will have heard with regret, and pro- 
bably surprise, that Prof, Ferrier has been charged with & breach 
of the Vivisection Act, On the general question our 6pimon is 
well known, but into the merits of this paxsicular cese we cannot 
enter so long as the trial is pending. 

THE Queen has conferred the honour of Knighthood upon Mr. 
Erasmys Wilson, President of the Royaf College of Surgeons. 


THE death is announced of Dr. Bonillaud, the deyen of 
medical science in France, and Member of the Academy, of 
Medicine and Academy of Sclences. He was born at Angouléme 
in-1796. ` 

Tux impending change in the French Cabinet has brought 
forth an unusual number of regulations from the Minister foc 
Public Instruction. Two of the more notable are the creation 
at Limoges of & Government school for industrial arts and 4 
general rBrgenisation of the veterinary schools of Alfart (near 
Paris), Lybns, and Angoulême, 

M. KILLER, who is a Member of the French Senate, has met 
with an accident in his laboratory. His hand has keen severely 
burnt by an explolion, and ‘he will probably not be able to 
resume work for*a month, 

THE experiments at the Paris Opera with the electric light 
have been succesaful so far as concerns incandescent light, which 
is now regularly used., A final decision on the matter will be 
come to very shortly. bad 

Qux Paris Correspondent writes that the success of the Sie- 
mens Electrioal Railway has been so great that the"Municipel 
Commission appointed to report on the possible application of 
electricity will advise the experiment of an elevated railway tn 
sonfe part®of Paris, The only objection to the emection of such 
a lme on®the Boulevards is its aspect, which it is supposed 


© will not be'guffciently ornamental. A irge number of practical 
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for next for two Polar Sbeerng ns One ^t the 
mouth of the Lena, and the other, o secdnd tank, but also 
for meteorological shd mfynetic Sbectrations, on one of the 
islands of New Sibdria 

THE Corporation of Chesterfield deserves credit for thelr enter- 
prise ; they have decided to dispense with gas en as far as 
public lighting is concerned, and to replace it with fhe slacdic 
light. The lighting will be done by means of about twenty-two 
Brush “arc” lamps and about seventy Lane-Fox incandescent 
lamps. Doubtless the example of Chesterfield All soon be 


“followed by other towns. 


Tux Council of the Society of Arts, on the commendation 
of the in the late competition of plant labels, are pre- 

to renew the offerof a Society® silver medal, together 
with a pare of 5/., which has been placed at their disposal for 
the purpose By Mr. G.F. Vilson, F.R.S., for the best label for 
plants. The object of theoffer is to obtain a label which may 
be cheap and durable, end may show legibly whatever 1s written 
or printed thereon ; the label must be suitable for plants in open 
border. These conBderations will principally govern the award. 
Specimen labels, bearing a number or motto, and accompanied 
by a sealed envelope containing the name of the sender, mm 
Do seni irito aa ea aaa a 
1882, 

Tax Royal Commission on Technical Lystruction, presided 
over by Mr, Samuelson, M.P., has begun its work in Paris by 
visiting the Ecole d’Apprentis in the Boulevard de te Villette, 
the École d’Horlogene in the Faubourg du Temple, and those 
communal schools in which handicrafts are taught After 
inspecting the secondary and higher technical schools of Paris 
the Commissioners will proceed to Chalons, Lyons, Rouen, and 
some manufactnring towns in the North of France. 

AT the ordinary meeting of the Council of the Sanitary Assur- 
ance Association, held at the offices, 5, Argyll Place, Regent 
Street, on Wednesday, October 26, Prof. Hayter Lewis, F.S.A., 
in the cheir, certificates were issued under the Corporate Seal of 
the Assoriation to those subscribers whe had carried out the 
recommendations of the Association with regard to the sanitary . 
arrangements of thei houses, Theé&e certificates, which are as 
yet a new feature in connection with provident householding, 
@re Mot of less importance than Fire Insurance polices. The 
certificates are signed by the chief sanitery officer of the Associa- 
tlon, Prof. Corfield, M.D., and the surveyor, Mr. Mark H. 
Judge, and they guarantee the satisfactory condition of the 
houses to which they refer; the inspection, report, and super- 
vision of the work, where alterations are , being made 
personally by both officers, The certificates are issued sabject 
to an annual inspection of the property, for which the members 
are charged a small fee, according tò the rateable value of the 
houses ; for instance, for a house rated at Sov, the fee is half-a- 
guinea for each annual inspection, while for a house rated at 
z00/, the fee is two guineas, Detailed reports of works in pro- 
gress were made, and correspondence thanking the Council for 
the thoroughness of the reports and supervision of work was 
read, It is just twelve months since the first meeting of the 
Association was convened, under the presidency of Str Joseph 
Fayrer, K.C.S.L, to form an organisation which should apply 
tfe sanitary knowledge and experience of medical 
men, arcĦitects, and others by means of specially qualified officers 
who should yearly inspect the houses of members and report 
upon their water supply, and ventilatione The Asso- 
ciation was soon after incorporated by special licence of the 


Board of Trade, by which it is bound to apply the whole of the 

wies quA ERNE S ie the pro- 

motion of its objects, and noedi or profit be pald 

directly or indirectly to the members. ghegrock of ers 
e. °° e ` 
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tion Lsevery simple in’ pAn? è A in- 
iia cha Dos TET DE qr 
both the chief sanitarf officer and the surveyor, who supply « 
detailed report on the sfriitafy co property, together 
with a n Of the work necessary to put it into a condi- 
tion to the Association.. While this work 1s in pro- 
gres it is supervised by these officers, and on its completion the 
Council grênt a certificate guaranteeing the sanitary condition of 
the property, subject to an annual inspection by the officers of 
the Association, . 


. 

AS an Sac bt by e siai Ties ef Goes [2 
Britain on November 3 and 4, eight candidates presented them- 
selves, and the Institute's "Certificate of Competency as Local 
Surveyor was not awarded, but'the Institute's eto of 
Competency os Inspeftor of Nuisafces was awarded jo J. 
Horrocks, W. Sartwell, ane Jen Wiig "E 

' Tux Linnean Soclety of New Soujh Wales has had tho enter- 
prise to organise a course of lectures on open to all who 
care to take advantage of them. They on October 4, and 
are to extend to December 9, about two leotures being given each 
week. The lecturer is Mr, W. A. Haswell, M.A, B.Sc. 


IT is announced, we learn from the Lesca’, that.the three 
volumes of the 7hempections of the International Medical Con- 
gress will be published and ready for distribution at the beginning 
of December. Tg non-members the price of the work will be 
gor, and the volumes can each be bought separately. The first 
volume will contain the list of members, accounts of the general 
meetings, the general addresses, the description of the specimens 
exhibited in the museum, and the transactions of the sections of 
anatomy, physiology, pathology, and materia medica and phar- 
macology. Volume IL will contain the transactions of the 
sections of medicine, surgery, State medicine, military medicine 
and surgery, obstetric rhedicine and surgery, and diseases of 
children, Volunfe III. will contain similarly the transactions 
of the sectidhs of ophthalmology, mental diseases, diseases of 
the skin, diseases of the throat, diseases of the ear, and diseases 
of the teeth. for the work will be received by J. W. 
Kolckmann of Place. * 


BULLETIN No. 6 of the*United States Entomological Com- 
“mission consists of a General Index and Supplement to tha nine 
Reports on the Insects of Missouri, by Prof. C, V. Riley, fosgnins 
in itself a volume of 177 pages. Itis very complete. AI the 
descriptions of new species described in the Reports are repro- 
duced, with such alterations indicated as time may have rendered 
necessary. It is carefully analytical, and one heading will strike 
many as introducing "a comparatively new term, ñe. the ‘ List 
of descriptions of the adolescent states.” 

WE have already referred to the Smithsonian Report for 1879. 
Mr, O. J. Mason’s bibliography of Anthropological Investiga- 
tlons, which appears in the Report, has been separately reprinted, 
and will be found useful by those interested fn the subject, ° 

Dr. OTTO Finscu, whose scientific journey in Polynesia we 
have repeatedly referred to, arrived at Wellington, New Zealand, 
in June last, and now intends returning soon vig Sydney, 


THe additions to the Zoological Society's Gardens daring the 
past week include a Tiger (Felis tigris 9) from Amam, presented 
by CoL Wiliams, M.P., F.Z.S.; a Black Bear 
americanus) from"North America, presented by Capt? McPherson, 
barque Orsen Nymph ; two Common Polecats (Mustela puterius) 
from Franee, presented by M. P. Pichot; a Young Ostrich 
leat camelus) from Africa, presented by Mr. William 

Eagle Owl (Bubo maxisexs), European, de- 

Se oct pel peng eal 

dud Divers (Colymbus septerstrienalis), European, received 
on approval. oe 
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OUR ASTRONOMICAL Cordun j 


dDOUBLE-STAR&-*An im series of observations vf 
double-stars has been recently igsued from the® United States 


Naval O at Washingjsn. It ingludef all tho measures 
made by Prof we ae 26-inch refgactor from 1875 to 
1880, and a few in thegyear 1863 with the 9°6-inch uatorial. 
There are o ns of double-stars selected by M. Otto 


Eo Toe s of objects 
chi taken from the catalogues of a few 
others mostly discovered Dy Mr. Burnham. 2 2 was not - 


for 1§78-a1 ; 40 Eridani (3.c.), 
great is ghown in O.2. 82; 
67, while . Hall's measures 


1879:16, Mr. Marth’s faint com- 

d RES I"'4, at the 

à s w com the at 
nr aM 2 


isk on the supposed companions of Procyon, 
never been able to see any of these companions that would stand 


iz an Interesting star for the powerful telescopes 
oe eee ee um Venat give 157°'5, 
1879°49; Dr. Doberck 


itin T842, in 1847, 1851, and 1876, those in the latter 


corre- 
almost precisely to the date of the W on exa- 
minations, which seems to point to m illusion, rapid 


variability is admitted. At the epoch d EQUI was 
at 150°, BEC Galea ene 


thought ii My 

of its du . of the more interesting biparles are 
inguded BAL of measures, The observations of the 
compenion of Sirius made at W: on from 1866 to 18 


are given ina co form, and ve observations of 
faint stars near the nebala in Lyra, of which the following 
results value; a is the brightest of these stars and the 


one near the end of the nebula; the angles and 


* distances are to tt except in the case of the companion = 
of the triple star /, TRES MT — 
Pos. Magnitudss 
aand à 1877:58a ... 225'50 ... 93°90 ... IO and 14 
e , c 1877582 ... "OO ... II uo IO ,, 13-14 
a , d 1877592 ... 286790 ... i ess IO ,, 12-13 
a , € 1977592 ... aga'60 ... 122790 ... IO ,, 12 
a 4, f 1877582 ... 31370 ... inn - — I0e, 14-14 e» 
a , £ 1877593 ... 350760 ... 7718 ... 10», I3 
Js s 1877°592 .. 253'30 ..  3'96 ... I3-14. 4, I3-14 
f »AIPSR 4 173a .. 13-14 ,, 14-15 


To cndicr the nebala with the stars the following estimates 
were made :— 


The right line æ to 9 is 11” outside of.thd nebula. 

3 » » G ,, € very nearly bisects the darker, interior 
part of the nebule, 

A »  » 2O,,/18 very nearly tangent to the nebula, 

(4, » ” i» c is nearly tangent to the nebula, 


^| It is added that during these observations no star was seen inside 


the of stars, nor any star within the nebala itself, 
it was thought that a star was seen within the nebule, 


but Prof. Hall was not able to measure it. 





“GEOGRAPHICAL NOTES ° 


Tue twenty-third -fourth parts of the Mf? 
der deutsahen sha far Nate mE 
contain an "I, Dodacia on Onin, one of d 

e . 


" e e 
ef the of lands 

apen to coasteot Formoea, and which include the 
Loochoozn archipelago? The isand hasenever before been 
Tier Epopeia, agd ts many features of scientftic 
and general intepat. Dr. lein sixteen deys there, 
during st? of he was kepP indoors and in darkness by a 
violent n, whith is d. 


of the 


of 


they closely resemble the 
Ainos of Yero and E language,*of which 
examples are given, is eviifntly a dialect of 
between the and Loochooan. The customs are ia many 
respects different from those of Japan. The women tatoo them- 
selves on the backs of the hands (the Atno women, it will 
E M ae fee from. the wrists tote tooti. of e 
nails, Tho marks are always the same, but no explanation of 
the custam could be given by the people. When a girl reaches 
Mesage a ie ca ie on 1a performed on he. band 
people specially for fe, Married women 
tee Meee meine eu the population 
is about 50,000, there is neither nor tem ein the iland 
and the ple know nothing of a deity to w. m they. should 
y. pay a sort of veneration to their ancestors, but only 
P Bdiridnais not to the progenitors of their 1ace or tribe, as in 
pes Life would run very smoothly with the people, were 
not far a polsonous snake, called abw, bel to the 
Trimereenrus clam. It attains a length of six or seven feet, and 
is équal in venom to the most poisonous snakes. The Japences 
fear to land on the island on account of these reptiles, which are 
Ee eee D sre sd Dane inthe streams, 
to climb trees easily, and even to do so for the purpose of 
ing travellers mora . At night no one will stir 
abroad, the bite is invariably fatal unless assistance ds imme- 
was abandoned because the debe were numerous in the neigh- 
bourhood. The only cure employed is excision of the Sor 
even of the limb, which has been bitten. The general conclusion 
at which Dr. Doderlein arrives is thateOshima belongs in its 
fauna 4o the Loochoos, and has but liftle connection in this 
respect with Japan. He thinks, therefore, that the boundary 
between two great zoological regions, the paleoaerctic and the 
oriental, lies between the land and Japan. œ : 


IN the last number of the Proceedings of the Berlin Geogra- 
phical Society Dr. G: Se bas an GEM P SEE e 
on geogra hy and anthropol as mu(ual helpmates. Po 
writer upon the great aid each of these studies might 
derive from the sister science, if conducted in a broad and 
htened -spirit, There are problems connected with the 
n gf man and with his present distribution over the 


inent of which the 


In the latter” case the problem would remain pragtically in- 
soluble, and the descent of men from some now extinct anthro- 


ee cena strict demonstrati The present distribution gf 
dy thie Writer goes on to point out, is 1 y bound up 
with mor partial modifscations of the earth’s A good 
instance ifthe Dravidian or i race of the Deccan, dif- 
e ferentiatedefrom.the other. types of the Asiatic mainland during 
thé perio that Southern Indra was still a triang@imr josplar mass, 

e $ er? " z * e. 

d e 
$9 re e 
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which rm% from the south coast | before fie now 


Japane®, half-way 


In one place a village of thirty-one houses 
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Northegre pairs wera ee e 
alluvia of he Indus and c i pic arzt, aal this 
sort Dr, Fritsch suggests a scheme of fugdamented types 
differing in some respects faam anyéuitherto proposed by an 

pologia and insistg especially on tho neceasity oF separating 
the Koi-Kom (Hottentets and Bushmen)}éfrbm tho N o proper. 
He also argues on similar for the unity of the ‘homo 
” whom he do fs 2. niere branch of 

the Mongol or any other type of the Oll, World. — e 
M oer ny uw ana Pére Carrie announces the arrival 
's Stanley Pool tlon at Isangila an Jul 
I2. Th pum miri Hick as A rut Eu. 
and ho days. Mr. Stanley li eil to be 
on with his work in view of PA his engage- 

ment with the International Associaton in MaroP next, 


THE chance of obtaining news of the missing Yeansedie ex- 
ploring expedition before the winter qozes in Pie to be 
gatia vey emote, The revenue cutter Themas Corwin 

returfied,to San Wrancisco, and the steamer Aliance to 
Hahfex, N.S., without anf int whatever of the party, 
and now we heer that the visit of Rodgers to Wrangel Laud 
has also been wihouigresult Small boats belo to the 
Redgers circumnavigated Wrangel Land. The party boats 
also differant parts of the island, The views from 
the top of the mountain on Wrangel Land disclosed sea all 
acetal it. The season had been most favourable for the - 

of exploration, owing to the openness of the navigation 


Ehe Rodgers would probibly take up pg me at St. 


to reach it in 


Lawrence Bay, whence she expected to sail in June next, and 
pex as.far north as possible, Lieut. Berry that Wrangel 
is an island axty miles in length, s 

Tux November number of Petermamm's Mittheilungen is 
mostly occupied with two papers—On fhe Water-ways of 
France, by H. Keller ; and on the Marsh Region of the Equatorial 
Nile System and its Grass Barriers. The latter is a paper of 
great value and interest, giving the results of the writers 
observations during his recent terribla BE Itis 
accompanied by a map of part of the Bahr el A ad and Bahr el 
Seraf, There is also in the number a mmmary of the proceedings 


of the recent Venice Congress. >- 

THE Geographical Society at Bremen has receiyed a telegram 
from the Brothers Krause, the 6th inst., Pe acne ‘their 
safe arrival at San Francisco with good scientific and ethnogra- 

ic collections, These explorers had viited the Chukchi 

eninsul@at various points, and intended fpending-the winter in 
the north of Alaska. E : 





e SCIENCE IN NEW SOUTH WALES 


"A GOODLY record of scientific work is furnished from time 
to time by our colonles on the Australian 
continent, where (as in other young countries), if the aids to 
science are not so complete as in'some of Europe, the in- 
citements to philosophical observation of natural phenomena are, 
for obvious reasons, peculiarly strong. © i 
The Sj'owrmal and of the Royal’ Society of New 
South Wales for 1880, recently received m us, .includes with 
other matter, many valuable observations to peii 
of the country. ec that within the quarter of a 
century, from natural decay, nig bar and for culti- 
sation at Teist one Delf of the bered of the colony (it is 
estimated) has been denuded of trees, A very considerable di- 
minntion of rainfall might perhaps have been expected in conse- _ 
quence, but this has certataly not been the case | cod statistics 
rather mdicate the reverse. The principal rivers, too, have not 
been diminished in volume of water, Instructive in this connec- 
tion is the experlence of Mr. Abbott, with ring-bar of trees 
on his run at Gleogary. This operation (for improvement of 
gpxilpng capacity) he carried out In 1869 and 1870, on most of the 
Pe misi o ues creek, each about two En draining 
well-defittd valleys shut in by high ridges of t 
rs previously these creeks were dry 
holdieg Safe for a few dayi after rain, and in a {gw places in 


Tho explanation Mr. Abbott offers is that 
the large pro of the formerly tekema up by the 
gum-trees evaporated, now its way to the Jreeks and 
river. - : 






The records of thuades gy? hailstorms in New Sotyh Wales 
up ta thé end of 18 bd) arg ane Mr. H. C. , with 
reference tofthe ris to the ltlon Buil erected 
in 1879. The list is this yolume. Mr. R could 


not trace any period "ose 
more numerous in tbe Grst 
severe'or numerous in wet years, The 
when the carth is passing wh the 
is noted, = 
Tho socalled salt-burhes of Australia are known to have 

perties that are of great advantage to sheep, which relish and 

fatten on the food, especial in times of drought. Mr, Dixon 
has analywed some eight of those fodders of the verina district, 
and shows, by comparison with well-known European gc 
well as to nutritive value, One is struck wi 

the armor dany amonnt*of ash. In seven of the eight, the 
average ratios o total ash, potash, and common salt to digestible 
matter (ofl, carbohydrgtes, and albuwinoids), takem as 100, are 


storis, cxtept that they seemed 
year after a gr@ght. They are not 

number ‘of storms 
ovember meteor stream 


7, 9'538 and respectively ; and tho difference here from 
uropean Ce AA conspicuous, Cotgpn bush eeighth ex- 
amined) ranks with the latter. Ofüiy two co a very large 


proportion of common salt, viz, oldman salt, bush (the most 


prized ers), has 15°403, in the rglatiop jut specified, and 
gnall ED, 14'590. Wille digestion is doubtless promoted 
the soluble chlorides, it is in the wool ghat the greatest effect 
the dict m in potash) prr expected, and the high 
esteem In w Riverina wool is js a verification of this, 
"Various kinds of coal of New South Wales have been sub- 
jected to analysis ey Mr. Dixon and by Prof Li the 
tter of whom specially wished-to see how they com with 
our coals, He found the Northern District coals to contain 
* least ash; averag@ percentage 4°61; those of the Western Dis- 
trict have I0'44 per cent, ; and those of the Southern 10°99. 
Thus some of the Northern coal is quite equal in this to 
the Welsh and Scotch coals, and but little inferior to the Hash 
Newcastle coal. The quantity of sulphur in New South Wales 
f. 


It is in some cases soft 
and brittle, and{n others hard and tough enough to be cut into 
ornaments, e The colour varies from the pelest tings of green to 
full rich malachite green. The composition ranges from "practi- 
cally pure hydrated silicate of magnesia to what is also practi- 
cally only hydrate% silicate of nickel. The earthy cobalt ore 
(asbolite) from New Caledonia differs conaiderabi? from those 
met with in other places, is entirely absent, magnesia 
seems to have taken its some caser. 

An interesting Dr. Manning, medical superintendent 
of the Hospital of the Insane at Gladesville, treats of 
of insanity in 3077 patients admitted to that institution In ten 
years from 1869; a comparison being also diawn with English 
stabstics, We note that 3:9. per cent. of the cases of insanity 


are attributed to isolation and nostalgia conjointly (a category 
not given in the Egglish table). The cases of pure nori 
were those of foreigners, who spoke English most imperfectly. 


The cases of isolation includ 
some years ago was most lonely, 
though the atate of things is im in this respect. Dr. 
M found last year that more than one half (1038 ont of 
2036) o the inmates of those institutions in the colony were 
appari geie ri redditu IO per cent. wete iea, 
e isolation, which is something terrible to a new 

and which lasts often for years, 1s kept up by the 

Be seus abe bos ear ay of T7 mont E 


herds, whose occupation 
still is, in some places, 


of 


and 


617 female, and it is -the peculiar shifting and 
Seti A evar the siad and tie üben Dr Manning nk 
the insanity from intem has been cal; the per- 


cmtage at Gladesville is 8'3. “The vile quality of the drink (he 
considers) and the system of dri (short reckless outbwrsts, 
with prolonged, periods of abstinence), are negt factors in 


the result. Sunstroke, as might be supposed, causes insanity to 
much greater extentin New South Wales thap in England ; 
'5 per cerf. of the cases are accredited to ıt. Dr. also 


of those to the want of variet and properly cooked mesls. ‘As 





Z E ee r] ? $a = 43 
eo. e 7 4 

hereditary trafamigion of insanity, th€ Gikdévville statistic 
aoe ‘2 per , but they med Ef onis dar 
LE RN owing fo the difpculty of getting t w the family 


We can do no more than briefly indicate some of the other 
subjects dealt with in this yolgine; somg new double stars, the 
longitude of Sydney Observatory, the opposition and magni- 
tudes of Uranus and Jupiter, the orbit elements of Comet J. 
1880, changes in the surface of Jupiter, catalogue af plants 
collected by Forrest in North-West Australia, il flora of 
Eastern Australia and Tasmania, piturie, iron acted on by sen- 
water, wood inclosed in basalt, fossils from Palæggole rocks of 
New South Wales, sshemes of water supply for Sydney, wells 


in the Liverpool plains. 


. è 

ON THE APPLICATION OF PHOQOMETRY 
IN THE STUDY OF THE PHEMOMENA OF 
DIFFUSION IN*IAQUIDS 


8r. SINCE the publication in 1893 of Berthollet's work, in 
2 which it 1s already asserted that the diffusion of salt 

solutions in water takes place according to the same laws as the ` 
ation of heatein solids, an exact method has frequently 
sought for determining the coefficient qf diffusion, The 
attempts m this direction have failed to give concordant results, 
which may best be from a compilation of the numbers 
ble in absolute units with reference to chloride of sodium, 





| 





whose coefficient of diffusion in water has most frequently been 
measured. The coefficient is stated to be— 
By Graham, at 5* G u oae . 88 
9* C. . IO 
By Fick’... T | rb | x ror m 
By Johannisjanz ... 53 
By euter, at 10° C, 97 


govern this coefficlent 
Thus Graham, Fick, 


efficient with the rise of temperature, Johaunizjanr finds no 

such relationship, Thus H. F. Weber, experunenting with 

sulphate of zinc, concludes that the coefficient of diffumon de- 

creases. with increase of concentration. Schuhmetster asserts 
The importance which diffusion has gained of late ns a means 

of investiga 

molecular ph 


solving many problems connected with 

* induced me to search for a method which 
should 
alone 


permit me to investigate the processes’ of diffusion, not 
with more accfracy than heretofore in that direction in 

which the final results may be ascertained 

bat also to open up a new field of research w 


simple freighing, 
has been inac- 
cemble up to now for want of suitable methods. A detailed. 
description of hy method, and a full account of all the circum- 
stances to be observed in carrying out the experuneuts, will be 
found in Wiedlemann’s Annalen, vol. xlii. pp. 606-23. I will 


only gire here the 1 ontlmes. 
the middle a large glass trough a glass diah is inverted, 
glass rod is placed 


top of this dish a narrow but thic 
horizontally, and upon this four ical vessels of approx- 
mately equal height at suitable distances from other and, 
from thewalls of These are filled with solutions of 


the 
the alt to bo fern i such a way thet the meniscus 
attains its maximum ht, Water is now poured into the 
trough ti] it reaches 


in height o'r cm. below the edge of the 
shortest cylinder, and the whole allowed to stand for several 
hours to equalise the tem After , by means of a 
specially constructed more water of the same tem- 
ture as'the water in the 1s introduced, until it reaches 
a height of several millimetres above the edge of the cylinders. 
The apparatus is now left to itself. 
To interrupt ‘th a method has been ‘devised, the 


Ame > w will also be found E Wiedemann s 
A . 
The is calculated by the formula— 
Da 1I 
D=” (1- 4- 
. 4 f 2) "n M 


- Berhollaf, “Keel de stathque chimie,” Pars, 1683, “vol L, pp." 
e e 
a Wroblewski, "Gn the Natureof the Absorptlog of Gases," in 
Natome, vol gt p 19> - . ee 
e 







experiment. 
| at oe ee ee 
pue mean goncentration of the solution after the experm 


the of diffusion.®, 
the substance experimented 
with to test the mhod. Three solutions were of 
which the first contained 0°66487, the fecond s: and the 
third 17°695 parts by weight of the anhydrous salt in 100 parts 
of the solution, The cylinders em were 2to 8 cm, in 
diameter, and 3°45 to 5'036 cm, in depth. The ents 
were condueted either in such a way that all the cylinders were 
filled wih the same solution, and the o n made if the 
cross-cut and the depth of the cylinder had influenced the final 
t ; or else differently concentrated solutions wefe fakes, and 
the experiment carrled out at exactly the same temperature and 
under the same other conditions. The method was found to be 
sensitive and aecurate, The temperature being 8'5° C., and the 
duration of the experiment ‚6'5 honts, the coefficient found 
was :— s 


e e 

With a solution of 0°66487 per cent. ... B am? 
isi x10-5 — 

BOC. 


” ” 58506 ” 808 
» » 17695 » a 


: e. 

The concluzidh to be drawn from these numbers is that co- 
efüclent of diffusion within the limits of time and concentration 
indicated decreases according to the law of the straight line as 
the quantity of salt in solution, 

From this result follow :— 

I. The numerical value of the coefficlent at the same tempe- 
rate, and the same inital concentration depends upon the 
duration of the iment, 

2. A fixed state, in which the concentrations in the fluid 
Te ee ie top, Ronin to the law of the riot 
line, is hapoesible. Fick’s method, w ch presupposes this state, 
cannot therefore give correct results, 

From the above-mentioned law of the dependence of the co- 
eficient of diffamon on the quantity of salt in solution, and from 
the first conclumon, it follows that at one and the same tempera. 
ture the value of the coefficlent may vary between two widely 
seperated lmit, An experiment ormed with a saturated 
solution during the shortest poste dris would furnish the one 
limit, another with a solution containing « quantity’ of salt 
& ximating to zero would grve the other. 

physical cause and the necessi for fhe mentioned depgn- 
dence is very simple. If a volume of water be mixed with one 
volume af concentrated salt-solution, and if & volume of water 
be mixed with a volume of dilute salt-solifacn, the refulting con- 
traction*in the first instance is greater than in the second, The 
dunon of a salt-solution in water has been up to the present 
a. considered from a very one-sided point of view. Berthollet and 
Fick ascribe the diffusion to the forces alone wifich act between 
water and salt-aolution; modern investigators ascribe it solely to 
the molecular velocity of the fluid molecules, The experiment 
shows that the diffusion depends on both, and therefore 
neither of these views entirely, When the cylinder has 
filled with concentrated solution the participation of the mole- 
cular forces is greater than m the case of weak solution. The 
numerical value of the coefficient of diffusion, which expresses the 
* result of t, must necessarily be greater In the first 
case than ifthe latter, It is therefore m our power to regulate 
the phenomena of diffunon ine salt solution accordmg to our 
will; thus when we experiment with concentrated the 


principal ts at k are the molecular forces, "whilst the 
velocity of miele ke ys the chief in dilute solutions, 
The coefficient of on of s salt-solution loses, therefore, 


entirely the signification of a constant, because in every special 
case it has another value. 

$ 3. The coefficients of diffusion of salt solntions in water at 
the tem of 10°C., determined by G Fick, Weber, 
and S uhmeister, form a group of num which lie between 


. e 
0°000010 and o'oo0002 92, E e 


Bec. ^ 
It was of great interest to ascertain the value of the coefü- 
clent of diffusion when the of salt is so small that it can 
neither be estimated with the nor with chemical means ; 
* wheñ, in aort, the soluten-differs hardly at all frofn pure water, 
a maci ee eer has been brought 
e fo & minimum, S an experiment mal be made by tinting 
* * e 
. ` S e 
o 


: bots 40, 1881 
. . s * . 

e 2 * 
water th a salt of great tmctotal 
Eri p coloured water mt& 

tW follow these ts iuantitatively gas very small 
quantities heve to be determined. prt t/t are 
not sensitive e * e* « 

I therefore tri 
Nigrosin, which is sufficien 
colonring matter chosen for the purpose. tifneris spectro-pho- 
tometer was employed. The water was Fe hn with ee 
to such an extent that its coefficient of extmctlon for sedium light 
amounted to I'343. The of colouring matter used was 
so small that the fpes picts ithe sare tot 

fscertained 


its addition could not ia " 

A full report of the many difficulties which were #ncountered 
“and a detailed description of how the experiments were conducted 
will be found in the above-mentioned Moefteiun Annalen. 
It was discovered that the coefficient of diffusion was smaller 


M decynal place thag the] smallest {known coefficient of a 


The method here described urges the investigation of a freien 
of new probltms 2 

In the first place the e of the coefficient must be ascer- 
tained for diffefent salts when the salt in solution approxtmates 
zero, When theft valffes have been found, then it will be 
possible to define in what way the coefficient of on depends 
on the nature of the’salt, 

Secondly, it is necessary to find out if it is not possible, by 
tinting water with different colouring-matters, to obtain a con- 
stant, which 1 propose an toa already considered 
by J. Clerk Maxwell—to the codficila of of a 
Frid iato ttsedf. c 

If we & room to be divided intg two parts by a. 
movable and filled with the same gas at the same pressure 
and temperature, and we then remove the wall, a diffusion of 





@g and observing the dif- 


the gas takes from the one half of the room to the other, 
and vice versd, in ence of molecular velocity. The co- 
efficent of the diffusion which takes place here, calls 


the coeficient of diffusion of a gas mio réself. Tt is not messur- 
able, as the molecules of a gas cannot be marked. It can how- 
ever be calculated from the coefficient of viscosity of this par- 

ticular gas kinemsti measured by maltiplying by 1°5435. 
When salt-roluton ses, it Js not the salt, but the ralt- 
solution, which diffuses mto water. The more dilute, the rolution, 
the nemer that state is approached in which pure water diffuses 
into pure water. How near I have approached this state in my 
experimenta with nigrosi I have no meang at present to judge. 
I have no@loubt however that this is the oflly method of ascer- 
taining the coefficient, which, if once determined in smmilar 
manner for fold, will be off eminent importance to a 
kinetic theory of fluids, which has yet to be bwlt up. It is 
gy ecemary to bear on mind the assistance rendered to Max- 
the determination of the coefficients of diffusion of gases 

by Loschmidt. S. WROBLEWSKI 





THE ROTATIONAL CO-EFIJCIENT IN - 
VARIOUS METALS 


HE fo is an abstract of a Note on the above subject 

read by Prof, E. H. Hall at the meeting of the British 
Association at York. 

It was discovered two years ago in Johns Hopkins University 
iat when a:conductor carrying a current ii laced tn a magnetic 
eld, the direction of whose force is to the current, 
the current is deflected ee angie TO the force end to the 
original direction of the current. slip of gold leaf on glass 
was placed between the poles of Faraday’s electro-magnet, with 
the bases of the pold-leat dicular to the lines of force. 
Wires wego attached one at each end of the strip, for the pur- 
pose of transmittmg a current through it, and two other wires 
Li pac pe eei lg hermdi Of. dro Ps 
ee ipai When the electro-mggnet was not 
made vanometer showed no deflection, But on sending a 
current h the coll of the electro-magnet a deflection was 
obtained, on reversing the direction of this grent the 


deflection was reversed. 
out that Maxwell, in the first part 


Dr. Ho has 
of his book, treating this subject in the most general ? 
the possibility that of tpis kind may tite place. 
onal coefficient” $ so the 
e 


Maxwell suggests the name 5. 
. 


ip measure the concentration photometrically.: 
stable toRards sunlight, «ras the 


D 


pure, .It is mudh more 


allows | 


Vor rops * s NATURE xo LS pto CA 





a ee ym 


Ihe an arftle Sescri these expliments, 
rhich may to fou, but I have since found some new 
acts. At Berlin I tested sfc metfis which I had not tried 
fore. I camnot vouch for the quantities within 50 per cent., 
me I think I can vouch for the direction’ of the edet It is 
iot the same fer diff metals under the same conditions of 


urrent and c force. It Might have been expected that 
he effect be in the same direction in nickel as in iron ; 
rat it is not, itis in the opposite direction ; nickel acts like gold, 
Obeit acts like iron. "Nickel, silver, gold, platioum, tin 
"ve an effe te to iron, 

The most important fact that I have to before. you 1s 
bat in zinc the effect is in the same direction as and cobalt. 
x sip. Tne 
Iron `.. e +78 B we de cem m 
Cobalt .. 4925 Paim 2 5-2 
Zinc .. .. o IS Gold .. .. . wô 
Lead .. 4...  — Siber 9. .. P - 86 
Tin .. .. e dou Co is — IO 
Alumnhum S — so 
M s — 50 
N: — 120 


PTENT TEE E OE E d is in the samo 
lirection in which the conductor itself tends to move im the 
aagnetic field, I cannot vouch for the order of the metals. I 
ave tried three specimens of nickel, and the direction was the 
ame in them all One of them was pure nickel, furnished me 
ry Prof. Chandler Roberts, 

"he following r@&marks were made by the chairman, Sir 
Nilam Thomson :— 

The subject of this communication is by far the greatest dis- 
overy that has been made in respect to the electric properties of 
netals since the times of Faraday—a discovery comparable with 
ho greatest made by Faraday. I look upon it with special 
nterest myself as so closely connected with electrodynamnic 
moperties of metals, which formed the subject of 
Jecture ın 1856. I pointed out fn that paper. pode 
hat it vras to be expected that magnetic induction would produce 
hange of thermal Conductivity and of electric conductivity in 


ro ex 
he diria ded Bat the oniy mia 
hat relation to rotation which was ned Ee. Te: 
erms in question I pointed ogt to be the influence of a magnet, 
nd that we might that the effect of a magnet npon jan 
wotropic body be to induce difference of quality 
ifferent directions in accordance with the rotatory term, an 
aid I t it improbable that tho rotatory terms would 
ound to be null in a body. mmbjected to. the induces of a 
n2 Ilook with delight on Prof. Hall’s 

verified that w I predicted as probable. I di ot 

make ea ee It is the first 
Gueiradat ever broit out Dy ent of one of the uad 
mathematics of solo 


h they found them in the formula ;—dismissed 

which we could not to exit, I 
efused to dismiss them, and said there was decided reason that 
er the rotational mfiuence which we know to 


maid d: Mr. Hall had tried tho direction of rota- 
a polarisaton when hght is reflected from 
n Dr. tes Kari plan. The direction was found, 

to be in opposite direchons for these 
wo metals, We not yet know enough to sey whether this 


rvestigation explams tho rotation of the plane of polarisation of 
ht, 


g 

Prof. Sylvanus Thompson said he hed verified 

sult by uung a telephone instead of a galvanometer. 

Mr. brook said he had published a paper on the same 

1bject in conmection with the rotation of the plane of polarisa- 

on of Maxwell said this effect (rotation of the blane of 

d by reflection from a magnet) could be explained by 
roighon of the particles in the field. 

Prof. RS asked Sin William Thomson to express an 
it aan thatedifferent substances differ in 


$ 
peek 
PIE 


Prof, Hall's 


Eutr 
the same as 
te due 
current. War the action to be regarded ax an petion on the 
matter or on the current? 

Prof. Everett asked whether tüÉ current én {ts "deficiet condi- 
ton was oDigne (instead of, as usual, normal)sto the equipotential 
surfaces ? 

Sir Willam Thomson, in reply, sald that effect on matter and 
effect on the current it went er, and could not be 
distinguished. He could not say why the effect in any cular 
metal was in one direction rather than the other. ere was 
nothing in the mathemafical theory to show in which metals it 
should be in the same direction. .Prof, Everett's question might 
be ansyered &y referring to several cases — If. 
heat was flowing from end to end of a bar cut obliquely from a” 
crystal, the points of equal temperature in two opposite sides 
would not in aal bo exactly opposite fo each other, The 
foundation of tMegry of which this was an illustration 
had been laid by f. Stokes. 
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UNIVERSITY, AND EDUCATIONAL 
e INTELLIGENCE 


Oxrorp.—On November 3 Sir William 4 neon, Bart., 
D.C.L., Fellow and Sub-Warden, was elected Warden of All 
Souls’ College in succession to Dr. ton, deceased. Sir 
William Anson was Vinerian Reader in English Law. 

A Fellowship at University College will be offered for com- 
peter ac . The examination will 

and kindred subjects At the last examination for 
Fell none of the candidates were judged ot 
sufficient merit, and the election was acconiiigy dermal 

Candidates for the Brackenbury Natural ce Scholarship 
at Balliol College must communicate with the Master by letter 
on or before Friday, November 11. Pa wil be set in 
Chemistry, Mechanics and Physics, and in Biology. There will 
also be an optional paper in ematics, and an essay. 

At Christ Church there will be one or more Natural Science 
are exceed ie elected next March. Candidates must not 

ve exceeded the of twenty on January I, I882. Papers 

: Biol , and Physics, but no candi- 
s nT ownd hee in more ‘than two of these 
subjects. 

C/ALBRIDGE, —On Monda November E: San 
F.G.S., was elected toa F Sri at St Tore Gor 
1878 Mr. Mase obtained a First Class in ap 
TRI in 1879 he recelved a grant from the University to 

him to travel in Bohemis:and study the Cambrian and 
Silurian rocks there ; also in 1880 he went in a similar manner 
to Norwdy and Sweden. His paper on the Rocks of Bohemia 


was published in the pace eh eurnal of the Geological Society 
for November 1880. He isat 


lecturing for the University 
at Parrow Kendal, EEF 


GLAsaow.—Mr. John Mecalister Dodds, B.A., Fellow of St 


Peter’s College, Cambridge, 4th Wrangler, 1880, has been ap- 
pointed one of the assistants to Dr. Jack, Professor of Mathe- 


matics t the Untvermty of Glasgow. Mr. Dodds a dis- 
ed w ent before proceeding to 
the four Professors of Mathematics and Natural Pffiloso y 


in the Universities of Edinburgh and ow—Prof. Tait, 
"Prof. Prof. Sr William Pern and Prof, Jack— 
are P 


men, e 





SCIENTIFIC SERIALS 


The American Naturalist for September and October, 1881, 
contains (No. 9, vol xv.): Carl F. Gessler, variations in a 
copepod crustacean (whedcuts).—A. S. Packard, jun., Scolo- 
pede ee ae ee ke Sym as a sub- 
order of Téysenura).—W. Dall, American work in the 
department of S ase in 1880. —D. G. Brinton, notes 
on the Codex Troano and Ms 


Mo, ro, vol. xv. : D. H. bell, on the d of 
the stofiate of, Tradescantis and Indian corn ( ts). x- 
Cyrus Thomas, the age of the sapie Troano.—. alter 

).—R. Cull, the in 


Fewkes, the Physo prophoridm 
Central To de jun., on the early stags of the 


e : i e t . . g 
SR. quc. ee NATURE; . 


. 
„gab of Alphew. —Eardeyepanits, Reason: a psy- 
des Sclencee de P. 
to the Cam 

of the Villa Albeni 


e 
` Büllatn de I Acadéstie Royale 


No. 8.— 
documents rela formiftion 


on a voyage; graphic process, he monazite 
of the quarries oon Nil, St. Vincent, by M. Rend Desi 


of a new sind precise registering barometer, by M. Delaey. _ 
Journal de. Physigue, October. —Determination of the eor 

vay Aaron are radiations of um, cad- 

by M. Cornu. —Researches*on the 


hes on the-ca capacity of. voltaic ‘polarisation ‘(con- 
d by P Blondlot. —M eas easurement of the energy ex 
‘ an electric aod "by M. Poter. Sf. Poder -Experiment la optics, 
H M. Dubois, * 


La Natura, “@ctobar=-On the fheFmal radiation ‘ba ghe tent 
perature of the sun, by S. Cattaneo. 

Reale Istituto Lombardo -di Sciemse } Lettere, Rendi 
vol xiv. fasc® xy.—Discussion. of some mistakes 
American vines, by Count Trevisan —Alteratlon of muscu- 
lar fibres .in a case of Medii EA PR ea 
On photoperssthesia in DNO agers uu n 
variations in the velocity of teu current 
paralysis of the vagus nerve, by Prof. Sc uA 

Amasomicus, Lin.), by Prof. Maggi. —Kltmina- 


. parrot (Psittacus 
toh of nlirogen ftoni tyrosine, Dy Emi Korner and Dr. Menord. 


.—On some produce Penafoemadog of chinoline, by Prof. 
Komer. 

Rivina Scientifico-Indusiriale, September 30.— The axis of 
rotation ‘of "Mercury, by T. Zona—A compressed air bel- 


' rheometer, by S. Scardona. 


PE delle Sesieni del’ Accademia delle “Sciense dal’ 
hui rii 1880-81.—We note here the followmg :— 
Gite of condensers, by E. Villari.—A 
tation af species to their environment ; new observations on 
genetic history of Trematodes, by G. Rrcolan.—On, the mode 
of termination of nerve-fibres In the cornes, and the internal 
construstion of the axis-cylinder, by G. V. Ciaccio. —Anthropo- 
metric researches on the Bolognese, by G7 Peli.—Chemico- 
toxioolagical researches on a patrefied bram, by C. Rad en and 
G. Tomani.—Morphological, anatomical, and orgapic researches 
on the various species of the genus Citrus, by G. pi capud e 
the course of the river Po, and-on works which must be under- 
ieee in Pass of which threatens the nel zhbouring 
n, by P. Prediert.—New de f obtsining pure 
Bo ice hel deremutulna is properties, by L. 
Fela. — Electric shadows, by A. ina oar defecttve births in 
“the females of Myoxus glis, and in the human species, by G. B. 
Ercolani,—On of Distoma Aepaticum and hances- 
laws in fheep and oxen, by G. B. Ercolani. 





* SOCIETIES AND ACADEMIES 
LONDON 


Chemical Society, November 3,—Dr. Gilbert in the chair, 
—The pers were read:—On citraconic and mesa- 
conic ethers E lic and" fumarie acids, ; 
Themnhorhasecarefully inves the ph properties of 
the methylic and èthylic ethers of citra- and mo*econic acids. 
Dr. Gladstone bas also measured their refractive indices. e 

citrecomic ethers boil at a higher temperature than the mesa 
conic ethers, but their spectfic praa magnetic rotatory 
power, and refrattive indices are Only one anhydride 
x be obtained From malele ead fumeric acide, one from citra- 

and mesaconic acids, and one from a and B comparis gide 
acid by 


Malac ecan be obtained 
heati an excess of acetylic ci POR OR aceon 
potash cysnid 


Aes xe body ii forman Biy(CN) 


strong pqtesh Bi ^ brat red the “a8 
bima by M. McD. Malr The rad rie. ‘bie 
mnthous chloride, and obtained as a mean weight 





"Watson $ 








] {Now 40; 188r. 
Soest Te di not wende the rémula, and hopes to 
ob numbers by the of bigmuthous e— 
Additomal’ observations on- ffe hflogen salts of bismfith, by 


M. M. P. Mülr.—Note on tha agian Of su hufic acid on rine, 


and tin, by M. M. P*9Mut @fid C. E. Robbs.—On the: 
volumetric estimation of. bismuth in form of oxalate, 
by M. M. P. M and C. E. Rbbs.—Note'on the tn- 


fluence of water on the reaction 


iodide and 
M. M. P. Muh and R. Cg Mp or ii — Laboratory 
cect of .M.' P. Muir. 1. Lecture. Sshowlog. the 
effect T» time, “3” tem “c” mais, This con- 

dics ef ah kde ta Prdrisdie acid to 
n p three beskers, *one containing 100 oc. of cold water, 
100 Cc. of hot water, and'*oo cc, of cold water. 4 The solu- 
tion of manganese dioxide and Lame ere ores In hydrochloric 
acid is much hastened by potassium Jodide. RP A new method 


of d tin B the presence of antimeny : by bolling with 
Eo e with mercuric 


for stennous salt 
chlgride: 4. LP To s the haloid scis in of nitrous 
and nitsic gems eE by R. S. e and C. Schor- 
ian e RUNE ecids derived from isodina ys by 
Watson Smia T. Takamatsu.—On phenyl 
x y 'Takamatsu, —On disci inalodie a 
and dimethylbafbi acid, by L. T. Thorne. The Sabor 
confirms P dic Li UOI 


PARIS < 


Acadamy of Bclences, Oétober 31.—M. Warts in the 
—On account of the death of M. "the nce was’ 
adjourned.— rendus for the contains—O baerva+ 
tions of Ciuls! comet ($ 1881) at Marseilles Opservatory, by M, 
SAL ps e a TE He Bossert. 

beervations of comets c 1881 (Schiberle), 4 1881 (Encke), 
e 1881 -(Bernard), f 1881 (Denning), at Paris Observatory, by 
M, Bigourdan. 3 
VIENNA 

Im Academy of Sciences, October 20.—V. 
the dE Tiefenbacher, on the forest and its 
to eA a supplement to & work by the same author, on 

causes, effects, and treatment).—F. Austerlitz, 
R a to the ballistic Troblem.—E. . Mahler, theory. of 
curvature of an s-fold manifoliness,—E. Weis, computation - 
of the elements and ephemeris of Barnard's comes (continued). 


GÖTTINGEN 
Royal Society of Sciences, June 
ment of the strength of terrestrial 
method without determination of time, 
Theory of curves FETE a edet — Remarks 
me transformations of surfaces, the same. 
ius 6.—Lycopodin, by K. Bed 
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SYSTBMATIC MINERALOGY 
Text-Book of S yylematic Mineralogy. By Hilary Bauer- 
man, F.G.S., Associate ofthe Royal School of Mines, 

(London : Longmáns, Green, and Co., 1881.) 

[CHE text-books of Mineralogy written for English 

reagers are so extremely small in number that the 
publication of a new one may be almost looked upon a£ 
an epoch in éhe history ef the science. The text-books 
already in existence are in many respects very ugsatis- 
factory, and in genergl character all far beld% the stan- 
dard of those of France and Germany, The, syrfbols 
adopted in them for the faces ef &ystals Me generally 
those of Naumann, whilst the siraple and elegant symbols 
of Miller, if mentioned at all, seem toebe regarded as 
intended for ornament rather than for use. As for the 
advances made by theoretic crystallography during the 
last quarter, of a céntury, no account, save that to be 
found in the excellent little work of Mr. Gurney, has 
yet been offered tthe English student. 

Mr. Bauerman had thus a clear field and a splendid 
opportunity. Itwill be interesting to consider how far 
the result of his labour is worthy of the occasion, 

We find, on opening the book, that the Descriptive 
Mineralogy, which the author's wide experience and er. 
tensive travel should render highly instructive, has been 
assigned through force of circumstances to a supplemen- 
tary volume: of the 367 pages of the present one, 200 
are given up to the geometrical, 100 to the physical, 
chiefly optical, and the remainder to the chemical and 
other properties of minerals, One immediately remarks 
with pleasure the numerous figures of crystals distributed: 
throughout the wosk, all well drawn and clearly printed, 
and what is almost as important to the student, having 
wherever practicable thé Millerian indices affixed to-the 
faces, . 

On coming to the letterpress, however, one soot 
finds that there is something wrong; in fact, from the 
first page almost to the last there seems an evident dis- 
position to perplex the reader. The style is very confus- 





ing throughout. Gm p. 5, for instance, we are informed |` 


that “quartzite and statuary marbles are aggregates of 
particles of quartz and calcite into masses of a slaty or 
granular texture" On p. 7 we find the following :— 
“The leading property of crystals, as distinguished 
from mere geometrical solids, is the invariability of the: 
angles between co nding faces in different indivi- 
duals of the same substance. There is usually a very 
marked symmetry to be noticed in the arrangement of 
their plane faces and edges, and occasionally of their 
points also, although the latter symmetry is not esential, 


crystallographic metry being one of direction and not 
of position, so two el planes or two parallel 
lines are not glistinguished from one another, 


and onthat 
account the inVariability of the angles is a M gau 
consideration." : 
Leaving*out of sight the fact that the accuracy of-the 
above distinction may be very reasonably contested, we 
much doybt the ability of the ordinary mineralogical 
student tp*master the compound nature of the latter sen- 
tence, Oh p. 10 we are puzle on being told that “a poly- 
VoL xvt- No. 629 e. ° 





“n 
= wellknown fact that in every zone of tHè cubic system, 


a ott 
hedron may be turd through ^f aliquot Sart of a whole 
revolution withous its position in space as a whole being 
cRanged”; on p. 12 we "find that the tetragonal system 
is characterised by the ex#tence of awd axes ef binary 
symmetry, while on p. 112 four are mentioned; on p. 15 
we are informed thé if a, B, y are all different, the mole- 
cular net-work has no symmetry, while on the following 
page it is said that, granted certain relations between these 
different quantities, there will be symmetry ; dn p. 19 we 
are told that the vafues of 4, 4, Z are in no wise altered 
by multiplying them by any numerical co-efficient ; an 
fron? p. 24 it will be concluded that a ciystal with a 
“concave” angle is necessarily a twin. . 

On p. 36 it is stated,that “the test of wh&ther we have 
really four faces of or crystal is the rationality of this 
harmonic sine-ratio when redu@ed to numbers.” It ig 


and in particular zones of the tetragonal and rhombo- 
heiral systems, the anharmonic ratio of any four planes 
belonging to #we twinned crystals will be rational 

The account of the inter-relations of the various holo- 
hedral forms of each crystallographic system is not such 
as will relieve this branch of the subject from being still 
looked upon by the English student as somewhat dry and 
wearisome, while the attempt to evolve the hemihedral 
forms must cause the learner to despair. Thus the chapter 
on the Tetragonal System begins as follows :— 

“The complete symmetry of this system is contained in 
an upright prism upon a square base, which has quater- 
nary symmetry about a principal axis parallel to the 
vertical edges, and binary about four lateral axes.” 

Instead of an explanation there is then a statement of 
the fact that only certain permutations of the mdices are 
possible: next follows a calculation, one of the principal 
features of which # the use of some spherical* triangle 
chfracterised only by the fact that it is described about 
the pole of the principalaxis and has a side represented 
by m, which symbol has been unfortunately selected to 
represent an arbitrary arc. The hemihedral forms are 
then arrived at by arranging the symbols of the faces of 
& complete form in a particular order, and then halving 
the faces, or the symbols, or the table, it is not clear 
which, in some symmetrical way not easy to discover (see 
pp. 99. and 120), 

On p. 152 we find that, in the case of oblique crystals 
the axis of symmetry is a direction of “ physical equiva- 
lence,” while from p. 156 we should conclude a face 
is “crystallographically possible? when it has a similar 
face parallel to itself, 

In the discussion of twin crystals the,relation in which 
the twin axis and the twin plane stand tq the lines and 
planes of the crystalloid system is not clearly expressed. 
It may be worth while to point out that on p. 170 the 
somewhat common error is made of considering a face 
of the cube as theé yin plane of the two interpenetrant 
tetrahedra, whereas a little reflection will rmake it clear 
that the «win plane is really a dodecahedral face. On p. 
352 the striaions on the cube faces of iron pyrites are, 
strange to say, referred to asy/tvis striations. Ine describ- 
ing a Soniometer, of which the picture on p. 192 is»no 
doubt very ideal, it is remarked that “the angle through 
which the circle is rof&ted will be the supplement of the 
dihedral artglé Pequired, £f it was originally sei to sero," 

. . $ D 
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dn the eee probable injustice fs done to the 
instrument, fing that ‘‘in all cases the observation 
must be often, repeated to obtain results of any values’ 
What can be meant by the ement on p. 198, that the 
octahedron, or unit Pyramid, “is always the largest, and 
the cube rectangular prism, or pinakgid the smallest, of 
the constituent forms of any combination? On p. 205 we 
learn that density and hardness are common to all solids 
alike, and are therefore independent of structure. A 
definition (p. 212) informs us that a substance is dwcttle 
when it can be cut with a knife, but crushes to powder 
uader a hammer, copper pyrites being cited 9a$ am ex- 
ample ; and, on the same page we find as an illustration 
of toughness of a mineral that “ Malleable native Copper, 
especially when intimately mixed with siliceous vein-stuff 
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4 TREATISE QM CHEMISTRY *, 


A Treatise on Chemisiry. By H. E. Roscoe df. R.S., and 
C. Schorlemmer, F.R.S5., Préfessers of Chemistry in 
the Victoria Ujfiveisity, Owens College, Manchester. 
Vol. III. The Chemistry of the Hydrocarbons and 
their Derivatives, or Organic Chemistry. Part I. 8vo. 
(London: Macmillan and Co., 1882.) ° 

HE term “ Organic Chemistry" was originally used 

to denote the chefnistry of compounds produced in 

the living vegetable or animal organism, all of which 
contain the element CARBON. Kor along teme indeed it 
was sypposed that these compounds were peculiarly the 
products ofliving orgamisms, being formed under the in- 
fluente of a so-called vital force, and that they could not 


and some varieties of Hematite and Iron Pyrites, has the, be produced? like thofie of the mineral world, by artificial 


property of toughness in d high degree.” i 

The discussion of the optical properties is more un- 
satisfactory stilL On p. 225 is to be found the followipg 
remarkable stafement :— 

“The movements in such a medium can only be 
reduced to order by supposing them to be made up of 
portions of homogeneous substances of different properties, 
and treating each one separately.” 

The proof of the existence of a minimum angle of 
deviation as submitted on p. 233 can scarcely be meant 
as serious ; but to this curious proof should not have been 
appended an erroneous translation of the formula into 
words, On p. 235 the azimuths of vibration of an ordinary 
ray of light are said to change continuously, but so very 
rapidly that the changes are not perceptible to the eye; 
on the following page we read of ''impulses having dif- 
ferent velocities" Perhaps matters reach a climax about 
p. 245, where the intelligibility of the book for a brief 
period suffers total eclipse, as perhaps may be imagined 
when we'read that “these orthogonal forces are called the 
axes of optical elasticity.” On p. 263.0ne of the rays 
produced by double refraction is sajd to be “Can extra-~ 
ordinafy ray in all directions but those of the optic axes." 
Phosphorescence is, according to p. 290, “‘the power of 
emitting hght in a dark place” On p.293 we find a 
serious misapprehension as to the precise nature of the 
method employed by Fizeau for the determination of the 
expansion of crystals. One infers from the explanation 
here given that the interference rings, produced by help 
of a plane crystal surface and a lens, are distorted on 
change of temperature, and that the measurement of this 
distortion,serves for the determination of the coefficient of 
dilatation for different directions in the plane surface; as 
a matter of fact Fizeau by his method determined with 
each crystal section the dijatation in only on direction, 
namely, that ngrmal to the plane surface. 

It is difficult tb understand how Mr. Bauerman has 
contrived to allow so many loose statements to creep into 
his book; and we can only surmise that he has himself 
not bad the time or the opportunity fer & careful revision 
of the proofs. At any rate it will be evident from the 
above that a careful revision ls absolutely required before 
the book can take its proper place in mineralogical litera- 
ture, We trust that the pregent edition may be speedily 
disposed of, and that Mr. Bauerman will thys be ehabled 
to offer to the English student a second and revised 
edjtion of a work, the want of whfch is urgently felt by 
every teacher of the subject. : E EEXICHER 
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* means, But the coursewof research has shown that this 


idea was erroneans, and that a large number of the more 
important organic bodies—hydrocarbons, alcohols, acids, 
&c., originally known only as products of the living or- 
ganism—can be formed synthetically from their ultimate ` 
elements. The name “Organic Chemistry” has thus 
acquired a new signification, and in fts widest sense is 
now used to denote the chemistry of carbon-compounds, 
As however some of these compounds, vit. the oxides and 
sulphide of carbon, have long been known to be producible 
by direct combination of their elements, and have accord- 
ingly been described in Manuals of Chemistry amongst 
inorganic compounds, the authors of the present treatise 
have thought it desirable to use the term “ Organic Che- 
mistry” in a somewhat narrower sense, viz as signifying 
the CHEMISTRY OF THE HYDROCARBONS AND THEIR 
DERIVATIVES. $ 

The volume commences with a historical sfetch of the 
development of this department of the science, tracing it 
from the few facts respecting organig bodies known to 
the ancients, to the discoveries of Scheele, Lavoisier, 
Berzelius, Liebig, and numerous*other workers, down to 
the present time—dwelling especially on the idea of 
Compound Radicals introduced by Lavoisier, and further 
developed by Berrelius, and by Liebig and Wöhler in 
their classical research on Bitter Almond Oil and its 
Derivatives, published in 1837— thence to the theories of 
Substitution and Types, founded chiefly on the researches - 
of Dumas, and of Laurent and Gerhardt, and to the sub-. 
sequent fusion of the Radical and Type theories brought 
about by the experiments of Williamson on Etherification, 
and those of Wurtz and Hofmann on the Compound 

.Ammonias, 

The next division of the work treats of the methods of. 
ORGANIC-ANALYBIS, which are explained in considerable 
detail, and illustrated by admirable diagrams ; also of the 
determination of Vapour-density, in which the latest 
method introduced by Victor Meyer are fully described, 

which we come to the Determination o£ Molecular 
Form: the explanations of which are chqracterised by 
singular clearness. g 

Next fajlows the CLASSIFICATION OF CARBON-COM- 
POUNDS, which are divided into groups according to the 
mode of linking of the carbon-atoms, the principal divi- 
sions being the Fatty or Paraffin group, in yhich the 
carbon-atoms are joined togethar in a single open chain, 
and of the Aromatic or Benzene group, in Which the 

. . e yi ee e 
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atoms ‘are su «odor, closed chains, Objections 
have sometimes beer railed against this division as 
somewhat drbifrary® we ot help thinking that it 
1s justified by the kind of isqmerism, depending 
on the relative position or “orientation” of the substi- 
tuted groups or „radicals which exists amongst benzene 
derivatives, * 

The formation, cbnstitution, and general properties of 
the Paraffins are next explained, together with those of 
the se groups of bodies, Alcohols, Acids, Amines, 
&c., derived from them by substitution, and the remainder 
of the voluge is devoted to the special description of 
these several compounds, which are arranged accordin 
to the number of cagbon-atoms apntained in them) begin- 
ning with the lowest or Methyl-group, the fundamental 
hydrocarbon or paraffin of eagh %roup being first deg 
scribed, and'then {n successign the Algohols, Ethers, 
Nitrogen-bases, Phosphorus-basés, Orggno-metallic com- 
pounds, Aldehydes, Acids, Ketones, Sulphur-compounds, 
&c., derived from it? . 5 

All these compounds are clearly and ably discussed, 
especial attention being given to those which are of in- 
dustrial importaríte, e.g. common Alcohol, Acetic Acid, 
and the Higher Acids of the Fatty series, which enter 
into the composition of soap. Several industrial processes 
are described in considerable detail, and amply illustrated 
by figures, eg. the separation of the Paraffin-oils by frac- 
tonal distillation, the manufacture and rectification of 
Alcohol, the testing of the strength of Spirits and of Wine 
and Beer, the-preperation of Vinegar, and the manufacture 
of Soap. And here perhaps it may not be out of place to 
point oft the great practical importance of Organic Che- 
mistry, which, Strange to say, has been called in question 
by some writers in the periodical press, who havo- spoken 
of it as consisting, in great part, of elaborate trifling about 
compounds of little practical importance, but rejoicing in 
names of fearful length, and formule of lating com- 
plexity—and in fact treating this branch of chemical 
science as altogether of second-rate importance in gom- 
parison with Mineral Chemistry. Now the im ot 
of this last-mentioned branch of chemistry, which in- 
cludes the description of the Metals and their Compounds, 
is of course beyond all question; but it is perhaps not 
too much to say thgt' at least an equal value in a practical 
point of view may be ascribed to that department of the 


science which is concerned with the materials of our food’ 


and clothing, and with the constitution of the compounds 
which make up the bodies of plants and animals. To 
remove any doubt that may yet exist as to the practical. 
importance of Organic Chemistry, we can imagine nothing 
more effectual than a perusal of the volume under con- 
sideration, the appearance of which will doubtless be 
hailed with pleasure by all who are interested in the 
subjects of which it treats, H. WATTS 





. > OUR BOOK SHELF XE: 
Acoustics, Ligh, and Heat, By Thomas W. 
(tpndon’: George Philip and Son, 188%.) 

THis little work is not without its merits, the descriptions 
of the simpler phenomena and laws of these b of 
physics Being for the most part clear, accurate, and 
couched in neg inde he arrangement adopted in 

the is a departure, and we not 
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a very wise one, ffom the-usualeordef of bjette in ele- 


mentary text-books’ of. physic. .& preiminary 
pter on the *stmospifore. its elasticity and its weight, 
e author plunges into vibratory motion,"and under this 
head treats of acoustics. texIII.5s om rectilinear 
motion, under which heading we have the following sub- 
jects :—The reflection of sound, the linear propagation ' 
of light, reflection of Ught and its applications, convection, 
radiation, and conduction of heat, laws of curved mirrors,  * 
eve o refraction, lenses, ic lantern, refraction of 
sound, spherical ape of lenses, and, lastly, proper- 
ed matter. e have quoted these vr e ducis 
occur, and cannot help thinking owever 
a BF caren subjects are treated of, this hetero- 
geneous lumping together of them must ham the 
comprehension of beginners. Chapter JV. deals with 
the conservation of matter, including expansion by heat ; 
Chapter V. is on thermometers, VI, on the 
conservagion of energy, is another example of the author's 
eculjar method, It with the cortelation of forces, 
eals with the prismatic spectrum, diathermancy, acoustic 
mance, the laws of vibrations of strings, and specific 
eat. The book concludes with a chapfer on sensation 
optical and acoustical. Except for these aberrations of 
arrangement, and for one or two slips, the book would be 
& satisfactory one for beginners in natural philosophy. 





LETTERS TO THE EDITOR 
The Editor does mo? hold himself responsible for opinions expressed 
[ by Ads correspondents. a cen Letra te her 
or te with the writers of, rejected manuscripts, 
communications. 
as as possible, The pressure on his space is so gress 
that tt is impossible otherwise to ensure the 
of communications containing interesting and conl fects.] 
The Parasitic Habits of Molothrus 
In the ‘‘ Origin of Species" I adopted the view maintained 
by some writers, that the cuckoo lays her eggs in other birds’ 
nests, owing to herehabit of laying them at tntervalsof two or 
thfee days ; for it could hardly fail to be disadvantageous to her, 
more especially as ahé ‘has to migrate at a very early period, to 
have young birds of “different ages and eggs all together in 
the same nest. Nevertheless this occurs with the non-parasitic 
North American cuckoo, If it bad not been for this latter case, - 
it might have been argued that the habit of the common cuckoo 
to lay her eggs at mnch longer intervals of time than do most 
other birds, was an adaptation to give her time to search for 
foster-parents. The Rhea or South American ostrich is believed 
likewise to lay her eggs at intervals of two or three days, and 
several hens deposit their eggs in the same nest on which the 
male sits ; so that one hen may almost be said to be geraxitic on " 
another hen, These facts formerly; made me very curious to 
learn how the several species of Molothrus, which are parasitic 
on other birds in very varying ‘degrees, laid ther eggs; and I 
have-just æcetred a letter from Mr. W. Nation, dated Lime, 
September 22, 1881, giving mo n on this head, He 
mays that ho has there kept in for & long time 
Molethrus perurcens, and has likewise observed its habits in a 
state of nature. It ts a resident species of Western Peru, and 
lays its eggs exclusively in the nests of a sparrow (Zonotrichia), 
(Simnela Piticosa), and a pipit (Jwmikwr cki). He 
rica Die “The eggs of the sparrow are very much "like 
of *the Molothrus in size and colour. The eggs 
of the starling are larger and somewhat different in colour; 
the eggs of the pipiteare very different beth in mre 
colour, Generally one egg of the Molothrus ia found in * 
but I have found as many as six. The youag Moloth- 
not always ejdit its foster-brothers; for Ie have seen e. 
one mfy fully feathered in & nest with'two young 
ee e E ° M 
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_ “little from one another, and accordingly write it— 


. or in the Squivalent form— 


bg T am... $t, 
) Se, Du dn 
the deviations from tho simple harmonic type travel with velocity 






starlings, *I harp alt 
nearly fully ered 
instance the y 
then states that he bad long 

of this species of Moldthrus, w 


found two young berds of the Molothrus 
in “the ney of a stgrling ; bat in this 


“Molothrus. The dates on which the eggs were laid this year are 


as follows :—February 1, 6, 11, 16, 21, and 26; so that there 


the laying of 
each egg. Later in the season she laid mx additional eggs, bat 


-was an intewral of exactly four clear days 


at much longer intervals and irregularly, vin og March 8, 
April 6 and 13, May 1, 16, and 21. These interesting "acts, 
observed by fdr. Nation in relation to a bird so widely distinct 
from the cuckoe as js the Molothrus, strongly support the con- 
clusion thet there is some close comnection between parasitiam 


and the laying of eggs at considerable intervals of time. Mre 


Nation adds the, in the genus Molothrus, out of every three 


. young birüé he has invariably found two to be males; whereas 


with Sturnella, which lays only three eggs, two of the young 
-birds are, withof& any exception, females, > 
‘CHARLES DARWIN 
Down, Beckenham, Kent, November 7 


Tho Velocity of Light 
In reply to Mr. Macaulay (NATURE, vol. xxiv. p. 556) I 
will endeavour to in more clearly the statements, made in 
my former ion on this subject (NATURE, vol.-xxiv. 
p. 382). On one important point the explanation will include a 
correction. 


‘With reference to the group-velocity U, we know from 
in one di- 
on of 


& velocity P, wh Eg a 
cer eee the medinm, 

nlems wo can deal with phases, g ple train of waves 
presents “no mark by which its parts be identified. The 
introduction of such a mark necessarily,dnvolyes a departure 
from the ongmal simplicity of a single train, and we have to 
.conzidgr how in accordance with Foufler’s theorfm the new 
-stato of things is to be represented, The only case in which 
we can expect a simple result is when the mark is of such a 
ı character that it leaves a considerable number of consecutive 
waves still sensibly of the given harmonic fype, though the 
Faro lengi canl eue fia qilin moderate limits at 
pointa whose distance one to, a vey lage multiple of A. 
e will therefore suppose that the complete expression by 
Fourler’s series involves only wave-lengths which differ bat 
a, cowl (s + 3m) — (c + Bay) z+ at 
+@,con{(s + Bayi — (e+ Sue tatt i... 


lo aoe 
—sin (s/—x v) 146, xin (Bw, / 8 x, x eg), 


where x—2x/A, aid &—xV; From this we see that, as in |- 


accordance witheth¢ suppositions already made, 


d n/a x, and not with velocity w/x, that is math velocity d (x V)/d x; 
not whherelocity V. , e 
now pass on to the theory of Foucault's experiment, If D 
be the distance between the fired and w the 
engular velocity of the latter, then the angle 
mirror turns in the time occupjed by the wave in making the 
ee urney is 2 D w/V, and the angular deflection @, which 
is infnedia iate subjest of observation, is according to the urual 
view— 
9.4 Do, 








starlings had been ejected from the nest." We 
confinement a male and female 
are now mx years old, The 
hen began to lay àt the age of two years, gnd has laid each time 
xix eggs, which is the number laid by Icterus, a near ally of 
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Now # is here assumed that the éefidtidh is quò merely4o the 
du e ee MEI ie 
that Me eines Na s a el to the 

ion oer Immiedista i would 

the case if tho mbgor were at Bey toe on of 
A, this assumption is nof true, Besides the Geflection above con- 
sidered, there is another depending upon the fact that the wave 
front rotates in the air between she two reffctionf, The rota- 
tion is a consequence of the inclination to one anothergof succes- 
sive wave fronts, which involves a variation of weve- and 
therefore of velocity at situated on the same wayo- in 
& line perpendicular to of rotation, Den distancks 
measured slong this line by x, we have for the velocity 
Of the ware’s rotation— 

i 1 2V dA dA . 
dx dh ax’ . 


in which dx, representing the angle between ‘successive 
wavefronts of similar phase, is equal.to 2w A/V. Acoocdingly— 
L4 


NGA 


| The result of a calculation which leaves tho aërial rotation out of ` 
| account is therefore not P, but — ' 777 
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Now ? 


tion almost .excludes apprecitble 
: that e combination « 
of the toothed wheel -of the: revolving, RUE we have the 
means-of determining both F and U, the results of Cornu 
and n appear to prove, ind y of astronomical 
observation, tbat there is no sensible 5 between. C 
Indeed by a slightly varied arranggment would seem possi 
decur edi bon Boden yrexpe tient a œn- 


"vex Jens were so interposed at the distant station that the fixed 


occupied its focus, the sides of short and long wave-length 
C be in and thus the rotation during 
the outward journey would be neutralised during the return. 
RAYLEIGH 


The Struggle of Parts in the Organism 
as 


accustomed to speak of such laws as ‘governing ” proe 
obiec- 


accordance with Mr. Romanes in regard to the inferiority of the 


telrolnpical argument based One inarmat eee en 
means te ends, to that which-is 


on the erder which 

we designate by the term law. For I mam this view even 
-in that remote pre-Darwinian in which my sclentific life 
urging to the best of my tality, -three 

es a y down by ell 


in 
“ae are not to nr that we Eu E 
objects of the Creator's design, and smumed 
naa ACH ctr Rad Dak “the notion cm 
and end is transferred by the researches of sclenge frora 
© J continnally meet with this phrase In@be pagos of Naruse. 
Be Dhl amd Foreit MUE E eview tex Apal, 1838 14' Physiology 
Inductive Sclonce,'" ê ; 

s e 
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NATURE 





. * e 
Now, 151881] , 
. . A— 
. 9$ 
f facts to that f ke leas ppi ble t 
iggy aan to a leg Wher sini Gag Thee, 
of the Mieke e Sci ?) had maintained the nen The 


full acceptance of the oct of egolution as our highest er- 
pression of the order of crea on rems to me to lead to a much 
nobler concéption of thg Int Cause of that order than any 


accumulation of such individual adaptations as might be made 
by the ‘‘me¢hanic-od” of Paley. 


56, Regent's Park Road, N.W., 





WILLIAM B. CARPENTER 
November 14 





e The Aurora and ite” Bpectram 


You have already illustrated in NATURE the aurora and elec? 
tric storm of ganuary 31. Though somewhat tardily, another 
drawing with a description of this fine display has found its way 
ras Handa heres e I think, to pe aled to 
those y published? — It comes ftom Mr, C. L, Pri the 
“well-known meteorologist of Crowborough Beacon, Qunbtidge 
Wells, who *'Ilinclose a photg of my sketéh on a alate.! 
I had a spl t of the aurora at about gh, 15m. It soon 
became very hazy, Isew it again at 11h. 1518., when J made 
the sketch (see drawing). The arch wis eateedingly well de- 
fined, and extended about 80? elong the horiron, At 11h, 20m. 
some more brilliant streamers shot up along the whole convexity 
of the arch, and the two of Aight became very tremulous, 
almost shifting a little m ight to lefty but T. particnlariý 
noticed that they did not vibrate risew/tasteeusly, i.e. if one - 
cated motion the otr was quiescent uari the first had ceased 


to show excitement, and this action was alternating for nearly 
an hour, At 11h, 40m. the arch had much contracted, and by 
midnight had nearly faded away. The whole phenomenon was 





free from colour. I noticed a few small meteors. The night 
wis quite calm ; south-west.” 

account seems to me intererting 
observation made by my friend Dr, 
during the aurora of ANIM 1871, certain lines in the spectrum 
alternated m intensity with the character of the discharge, 
some brightening as others faded. 

Mr, Prince does not mention any spectroscopic observations, 
and while noting this will you me to € a few remarks 
on the “ spectrum of the aurora,” an old hobby of mine I 
notice that Dr. Spottiswoode, P.R.S., in his lecture delivered 
before the Association at York on September 5 last 
(NATURE, vol. xxiv. pp. 572, 3, '' On the Electric Discharge, its 
Forms and dona referred to the aurora in connection 
ents sho 


in connection with an 
ogel of Potedam, that 


aurora and the grashing spark of the ligh - 
then referring to the ae 
auroral Prof. Stokes’ theoretic view of connection 
of earth-cuments, disturbances of the magnetic n and solar 
radiation is dwelt upon. In NATURE, vol xxiv. 613-18 
ecture by Prof. Stokes, Sec. R S., in the South Kensington 
eatre, og ' Solar Physics”), this theoretic view is set forth, 
1 I commend this method of other 
showing winto on the dark IR rodiy ececieen ye 
eg eee adaa -JLEC : 
° yop d v 


| 





| 





ns of height and colour of the | 





: e test of the aurora, has never yet 


*. 
53; 
by e . '" . 
and the aurora is described Mec eg peur 
through the higher regions of the &&mosphero where the &ir 
rarefied. There am, I think, some dbjectiens to this theory 
ffünded upon certain circumstances of the aurea itself, such, 
for instance, as the well-anthengtated cases of auroge seen close 
upon the surface of the earth, ° ^ 

The passage, however, in Prof. Stokes’ Rcture which particu- 
larly struck me is this? ‘But what of the aurore? It has long 
been recognised that the aurora is an electrical phenomenon. It 
has been supposed to be mutated, and thers can be 20 donb that 
the supposition is a correct one [the italics are mine] by sending an 
ordinary electric Grape on through a highly exhausted tube, 

Now it may be tru the aurora is thus imitated so far as 
external a ce 15 concerned, and it has long been a favourite 
ides shat thts imitation in some way extended to the auroras 
actual composition ; but what does that Ithuriel spear, the spec- 
trorcope, say upon that point—a point which gainsethe more im- 
porase from € fact thet such an instrument 9 mentioned 

f, Stokes (p. 614) as thedrue touchstone for the aurora? It 
ys positively that Prof. Pilari S 's citron line, the one 
seen in any electric 
discharge whatever which we have yet producfd, whether in air 
at ordinary pressure, or rarefied ; that thered line (its compenion 
in aurore) is ly noticeable for it» absence therefrom ; 

that of the remamung faint and leas marked@lines one or two 
only have with doubt and uncertainty been by some referred to 
the air spectrum as excited by the electric spark or glow. The 
late Prof, Angstrom endeavoured to place some of these fainter 
lines in accord with the spectrum bands of the violet pole in 
Gessler air-tubes, but the comparison failed on critical examina- 
ton. Prof, Vogel has also considered the aurora might probably 
be an air-spectrum modified by conditions of temperature and 
pressure, Tho Profemsor's actual line comparisons, however, 
quite failed as to the citron and red lines, and could hardly be 
called a -uccezs as to the fainter ones, In fact an ogy 
between the aurora m and the spectrum of the electric 
discharge in arr is all hypothetical, and the aurora still mnin- 
tems that mysterious quality which distinguishes it from electric 
discharges of all sorts, and indeed everything eise, viz its 
peculiar 


V decere qaia lead the netessity for spectrum observations 
in connection with aurora, a point from which Prof. Stokes’ 
lecture, Pam afraid, owing to its absence of 
subject (save that before referred to) is somew 

w them away. It®is certainly possible tliat some special gas 
picis ene UM regions of the atmosphere giving rise to 
the citron, perhaps the red, lines; but then (as Prof. Smyth 
remarks) if o, Shr an emision spectrom in the aurora, 
does 1t not, according to the theory of exchanges, appeaf as an 
absorption spectrum or dark lines in the solar spectrum? Even, 
too, could this be shown, it would still remain an unexplained 
fact that such a gus has hitherto failed to be recognised in any 
other body, celestial or terrestial. 

To sum the matter up, the elechic discharges in vacuum- 
tubes, as tested by Prof. Stokes! prism and alit, no more repre- 
sent the aurora than did the cirrus cloud illuminated by the light 
of the moon, mentioned by him, which also simulated it. 

Upon reliable authority the of li may be con- 
sidered that ordinarily by a sperk in air; when we 
come to rarefied di and the aurore, the same comparison 
does not hold good ; and where the electrician has t® leave the 
matter, the spectroscopist has yet to take it up. 

To bene solving the wide mystery I would vides 
spectrosco ts, armed with suitable insiromgnts, persistently to 
ann at gccurate monde un of the ee shed, 
The approximate places of the lines are pretty esta 
but therr actual wave-length positions are much wanted, for so 
only may we hope to master one of the remaining riddles of 
sci 


ence, J. RAND CAPRON 
Gulldown, November I 


remarks on the 


calculated to 





Arctic Research x 


“Process of Aictic Research since the Foundation of the 
British Association,’ by C. R. Markham, C.B., F.R.S. Such 
im the title of u very able and i read before the 
pet Saal eae ection of the ish Association at York,on 
Sept 6 and published: ts exfemro in the No 
number of the : of the Royal Geogruphic&l Society. 
The casus] reader of this history may su pose Oe oe 
correct record a century of rds exploratidn, and 

. E e . = 
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wal ° See "v e V e 


Tha semet digigit under them, did a 
scientific Work, aro fhenti 
tho case. Trus, some of 
considered unworthy of 


to. gahi Hiding of thio lost 


a 
DUI pr 


scientific information, little, if any, less 


was purely 
a eee a Ee et Ae ee 
their a notice of the officer 


who amen aig 


very 

eed fie gold diea ds Ro bai, A 
a m of 
T PAG UT 

discoveries, as 
in which they were made. 

what has been said. 

The author attempts to show that the of 

M Dy Me ee AUNT ect, 
and that first long journeys were by them. 
Both tham statements of question. ‘al 
Beene ea cent cia aie M 
` tents are bad shelters, far inferior to snow-huts ; the - 


all day toa temperatura ot porbapi 2o. or 
when the gets inside, that 
the &c.; condensed upon it, making this bed after & 
few days’ use like “sheet iron” (as remarked 5 

of the fact) and afterw 


T 
f 


ino whan It cule “jumper” made of dick e, cold as 
the Other night goar, tirus iiie tie the tol 

these unfortunate Sree two ro folds of 
a thee non- conducto From pte body them, a pro- 
cedure*® wholly o experience and science, To 
conservethe Pens atlas Gees clie pean cients 


e man Walet 
to 35 or 40 lbs. per man without loss of 


o Long alge ? which Mr. Markhén claims to have 
mad pus d mil pios vilius, 
e at the rate of twenty miles or more a day d 
prc necem 
which was by the most experienced of Arctic explorers, Sir 
Duet ute d Ru TIME 

satisfactory, considering th 
stnall of ive Hades Bae due NAME 
uble the distance at near double dio dally rate two 


than 
MEINES difficult ice. 

Mr. Mar t whicif he sa 
igre cul te ids aceti rds ee dee 


” but the latter of these, namely, “to reach an ad- 
vanced position within the ufknown area, it is necesgary tb 
follow a east-line northwards, with a western aspect, is 
of most interest to the geographical inquirer.” 

e : 
- x This ety Cogo ilaa) of now dlacovorles ie that qid tø tho Narea 
à ° D . ee eos 


- ; . | 
NATURB . 0 Nt, 1881 


of America, the shoces of all inlets and of the great 
jalands lying north of *Americy hx & toris aspect, are 
usually ed, whilst the shores he: an assir naspat are 


“ha an aspect. 
Ths grate Fequency of westerly end north- winds 
and gales in the western are of them- 
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i 
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i 
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z influence on the lagrer surface of a fioe 60 or 
9 or 12 feet of which was above water, whilst 
50 or 68 feet were submerged. The known effect 
4 semsining go or 68 feet were submerged. „ Tho known effet 
even when these are not large, tends to sa the 
beurre .RAE 
4, Addison Gardens, W., November 5 


A Photographic Experiment with Svean’s [Incandescent 
L 


nr 
in 


readers, 
same energy-—that generated 
whole experiment lasted but an dri 


practical purposes, that the strength current was uniform 
hout. 

T uade use’ of four lampe in all, supplied from 
Newcastle, their resistances rerpeotiveiy.i No. A 
No. 2 59 ohms ; No suey ORUM) o. 4, 52 ohms, Peer iir 

to geoertain thelr actinic power upon a gelatino- onide 
film, individually, co and in groups To do 
exposed a gelatmo-bromid Baldo in e e elon eons lhe eka 
distance o 14 fuer, tho semadttyo film being behind a 
screen mo divided into 


or less transparent. The screen 
representing different thicknesses of fine 
per? Thus: square marked No. 1 representeg one thick- 
o. 2, two thicknesses ; No. 3, three thicknesses, and so on ; 
we euh p dut dr G X dE of ar eei on io gutrard tad 
northern trending, but he does not tell us that both on the 
homèwand voyage he kepe to the shore hav an castern 
= The cast coast of is an efception to this 
Kip e can 1 ik P 
. 
g e. 
. 


iei 


against it, 
t 3 e .° 


e * è ° 

Nov. tr B'I., 
: : > 
tho I¢st square being alme opaque, 
omes bf tissue papere 
ten seconds, thg distance of the 
always 14 Feet, and heegomber eof cells 
ment was eonfmed to two tes exactly, an oxalate developer 
of normal étrength being employed ! :—e 
PENI of First Experiment 
e 


and representing twenty- 


in evgry case Was 
fm rom oe The eor 


e. . 
Gioup of four lamps 


» 


practically the amount ef Jight given off by 
is ripe DA es: i bm oi 
em Or when 
an ks a ael No 2) eh E we e "che conditions 
paratively low-resistance lamp gives more light 


one. 

In my second I estimated the actinic of 

single lamps, when one or more were in circuit, the photographic 
arrangements being the same, 


Result of Second Experiment 
No. of square 
nush Teich the 
One lamp, No. 4 (only one in circuit) ... ... a 
One lamp, No. 4 (two In circuit) ... ... ... I 
One lamp, No. 4 (three in jeeces c» 4 
One lamp, No. 4 (four in dreut) ... ... .. 9 
Are light (with 30 cella) e Oe upwards of 25 
Ordinary -tail burner (burning 5 cubic feet 
The result here ts interesting in showing the com 


strength of the lamps by themselves, and to what extent the light, 
to 





Sound-producing Ants 
REFERRING to Mr. Blanford’s letter in NATURE, vol. xxv, 


p. 323 whilst lying awake early one morning before the servants 
were Men capel in the Decor at thio preset amt 


& 
ui 


d 
2 


i 
f 


thought the wall was covered with a grey-reddish mud 
eight. I was trying to make out how the 
uced, when it stopped suddenly, the 


Hi 


e NATURE 


| the ground round tMi.tent I found their rins 


*-—14———— 
from a 
tamarind tope, the nesrest trees of which were about Zo feet 


xc The runs Were built the wayof red Deccan 301], 


thickness of twine to 2j i often cressing gach other 
‘diagonally, No doubt the ants had "found the tent tn the 
evening, -and were to make a morning meal of a 
portion of it, when I disturbed them on looking 

preselon on my mind at the time was that the whole body of 


ants struck the tent wall at the same time with their heads, and 
that it was very that they all stopped at once; 
there were no dro shots, it was an instentanddus cessation 
along the whole The tent, which was a double one, was 


at least long, and the ants ly extended round the 
endse ? et ` gps FOTHIRINGHAMe 
13, Springfield Road, N.W., November 12 A 


UNIVERSITY COLLEGE, LONDON.—The Cafendar will give 
you all the information yor want, 

“Firry Years’ WORK OF THE«GEOGRAPHICAL SOCIETY.” 
—We,belicve Mr, Markham’s narrative may be ordered h 
any bookseller, The Polar O Station ‘at Lady F. 

Bay was really occupied by a Uni States in the past 
sammer, with the intention of carrying on ions for at 





least a year, 


^ SEALS IN LAKE BAIKAL.—Mr. Edward Fry refers Mr. Keane 
to Bell'5 *'Britlsh drupeds,” 2nd edit, p. 248, where he 
will find that Herr figures and describes the seal of Lake 
Baikal in his ‘‘Reise im Suden von Ost-Siberien"'; and to 
Murray's “ Distribution of Mammals,” p. 
Mr, rd sends the following referendes :— s 


Siberia,” vol i. p. aco (Cooley's translation); ''Eng 
Cycloperdia ” (Article. Baikal), From this lest Mr. 

as follows :—'* The existence of the of the seal, and of 
a kind of sponge in the fresh water of the Baikel has given rise 
to many ions among naturalists, Pallas and Georgi are 
unable to this otherwise 


a part of the Northern Ocean, . . . 
that these animals were 


s v. . 


‘HEADS AND HATS 





HAvING last March laid the subject referred to by your e 
arpon enis, Merus, Kesteven and Hyde Clarke, before 
Naturalists’ Society in a short 


F 


frequently shown 


are now 

Lyn the of twenty and thirty. 
smaller hats, w ured to constitute only a small 
his stock, now form tie balk of it, whilst those w 


which is 

and he has me with exiracts from his order 
book to Mesas. In and in fuller proof of his 
amertion. I have ant cape aio fie 


ing table, and the result does y seem tb be 
that the ares of 1875-80 are taking a hat at laut ono sime 
smaller than the same c Pee tad aay. Gy Me 

to do twenty to twenty- years previously, (2) My 
Bend Dr Beddoe, whose at n I called to the subject last 
year, informef me that Mr. C. Gealick, hat mafufacthrer 
of a Came Street, Bristol, furnished him with the sizes of 
200 sold 


him “in 186a, and the average is precisely .. | 


7, one of Gein pene ro: and the other 6°99. Two 





ire e 

: : — 05 —— 

Orders fob Hale from . Lincoln Bnd Bennett in 1855, 
. | 1978 878, agd 1881 , 



































respeetively 6°89 
since 1862 
e technical scale usually employed 


but a diffcrenoe R the e of the head of §ths (20:375) 
of an inch. Therefore the abóre o 1 ati by DE: Beddoe from 
Mr. Garlick’s figures represents a circumference of 
over į of an inch, which agrees pretty cl with my previous re- 
sult of ‘‘ nearly $ an inch m Mr, sdata, (3) Whilein 
Scotland during the summer of 1880, Dr. Beddoe learned from the 
principal hatter in that his fully corroborated 
what has been stated, so that the tion appears not to be 
confined to the southern portion of the kingdom. '(4) Mr. 
-Mordey, hat manufacturer, of 159, Blackfriars Road, London, 
wrote me on February 22 as ws :—''In answer to your 


Pup T beg to say that ye ae ee 

have in size during the last twenty « T 

Deme tu M ie en, 21 baat 
es 


appears to be about O'T o 
by the trade, of which o'125 ($) represent & difference of ome si 


(5) Another hat manufacturer years the 
‘sual sizes of hats in land were from 63 to 7], and even 74 
was not uncommon. ut now if a gf- were we 
should have to make a block purposely.” This may be sufficient 


evidence to show the probable accuracy 
fact of shrinkage tn the size of hats, and it only remains to add 
a few words as to the possible cause, Te the somewhat obvious 
thet the practice of wearing the hair more closely 
UU d miglit eccodnt for tlie Mr. Castle, as a prac- 
hatter, replies that the effect of this would be scarcely per- 
ceptible, and er urges that the less the head is 
a cushion of harr, the easier must be the fit of the to prevent 
friction and ensure comfort, The same view is by the 
mannfacturer quoted in paragraph (5), who writes, ‘‘ this solntion 
of the matter is inadmissible.” Another suggestion is that the 
modo of wearing hats has ana tie ne le admits 
of a maller sire, On this po t Mr. J. C. ith: manu- 
facturer, 9 80 and 81, Castle Street, Bristol, who been in 
the e of thirty years, writes as follows : —'' I am 
well awar considerably decreased within the 


was firsteat the trade I well remember 
cloth patch sewn on the under side of the brim at 

the purpose of taking the friction off the coat collar, and thirty 
fva apis we never made a hat without one." 
tion, em, sounds plausible; but though I well 
mhe cloth , 30 far as m à serve it scarcely seems 
me 


various authorities quoted to be ado 
the blem. “In Public 


for the 

Twenty-five years m made little way 
wearing and it doring last twenty-five years 
hordes RATA 2 7 Di: Beddosa Kpg 
a curious list of the' sizes o 


C NATURE 
oS A 
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several eminent men, which was seat®te "him by Mr, Garlick, 
who obtabgd it from a friend u#London :— e 


e 
Lord Chelmsford... FER Rotsel *.. L 7 
Desn Stanley ... . Macaulay .. 7$- 
Lord Beaconsfield .$ J Mr, Gladstone ~. 7f- 
H. R.H. the Prince of Mr. Thfckeray ... 7 
Wales... .. full, | Louis Philippe  ... .7 
Charles Dickens ... 7 Mf, Julien! wn, 
Lord Selborne 7 Archblakep of York full, 
John Bnght .. .. 7 
In conclusion, to quote the remarks on my paper of a writer in ` 
the Bristol Jy Press, ‘(In future the familiar appresi 
Borrowed from ton, of an opponent ‘hiding his ished 
head,’ will a a co, Fuller glludes, in his 


t diminution in the cranthm is not an 
P [és ic EE a ao merkel ceerioradon’ i the 
mental faculties, so critics may still find th ves in the 
position of thee rustics wh gared in wonder dt Goldsmith's 
Village parson— e ** 


** ! And stil they and still the wonder grow 


How one small could carry all ho knew.’ " . 
If the diminution of as well as of hats, be established, 
does it imply a diminution of the amount of or only of 
the size of the cranium? e F. F. Tuckxrr 
Frenchay, near Bristol, November 12 


I BELIEVE that hatters’ measurements of theghoad can only be 
accepted as mere records of the change of fashion, and that 
they are of little anthropalogical value. Thirty years ago close 
cropping of the hair was confined almost entirely to soldiers, 
grooms, and prisoners, and it was popularly considered a badge 
of servitude, or worse ; but now, thanks perhaps to the Volun- 


almost aniversel. mong. forna t 
uired now than formerly. find that long and short hair 
e a difference in the circumference of some heads of neari 
half an inch, Again, our nightcap-wesring fatherg and - 
fathers were very much concerned about the temperature of 
their heads and ears, and they wore accustomed to press their 
hats well down to keep them warm, Nom ter are mom 
on the head, as a glance intd any print-shop 
window will +how. Travelling-caps, and caps worn by 
were formely provided with lap 


these es have long since disappeared, and caps of 
uf SIMI Cice T felt stuck on the /s of 
the bad, hare en thelr place. Mr. Hydo Clarke, in his 


s issue (p. 32), says ihat he has observed 
down now formerly, and he thinks 
race; but the ears only appear 


at all; and, on the other 
deg, who haye giren up tall hats and taken 
fe 


4: 


oo females ; if 
the sexes is 150 males to 100 femal showing 
a sad loss of some ofthe Boest piaia s 
c2] 
bend, og ri, 
E i e 


E c dur E 


` . 
Nov: 2,1884] s j è 


diffcul Hes at the tii dP bj . a aan n 
cqpditions of ton n, and the sed or per- 

OC of young girls in shops, &c., will 
distort the i d thu act injuriously on the race by 
yxical and mental standard of their children, 
@ progressive degeneracy of our population 
more 







ritkety 
sistent 
tend to 


to recognise the fal- 
o down to a country 
a few years ago, 
the houses smaller, the streets narrower, and the 
whole lace shrunken in its ons, and it would be 

tme mth the inhabitants ako they had stood still as 

em, There can be no 


large towns are, as it were, the graves of the 
poidas ot r acipat it is not, because bi e f so very 
furious, but beca the feeble, e 


we 


E 


e halt, and bli 
itable to their capacities. 


community, gives 
to the strong, and the physique of the whole 


health and 

13 relsed to a level. Itis difficult to dırect evidence 
of this im Misery sta Fome, a Gr. thie Bature and 
weight of (where wo might expect degeneracy 
if anywhere), p iius in 1833 and in 1873, show that the 
children of the er period were a whole year in advance of 
the former. of ten or eleven years of age in 1873 


and twelve fifty years 


being ax tall heavy as those of eleven 
previously. is CHARLES ROBERTS 


ily. 
Bolton Row, Mayfair, November 11 


Iu a letter on the above subject in NATURE, vol. xxv. p. 8, 
Dr. W. B. Kesteven asks for information or opinions on the 
statement that English heads have diminished in size the 
last twenty-five or thirty years, My own opinion 1s that is 
really the case. On the cause of this diminution I am not at 
present prepared to give a decided opinion. In the course of 
khen ah Be on heredity, commenced many years ago, I 
discovered somo instances tho average sire of the heads 
of the sons*und daughters was leas than the average of those of 
the two In each case the former had arrived at maturity 
before NER mas made, and tn every tastince. the 
children had tMe advantage of a much er angount of in- 
iip un taining than, the parents had eny This discovery, 
#0 CO to all the € ally ed opinions, surprised me 
Somidesely a AeA ae RA ies from one of the 
eiu hat makers in tiis city as to oo been his enco 
in the or diminuhon in the sizes of hats sold. fats 
furnished to me fully confirm the statements made in Dr, Kes- 
teven's letter, and as the hat manufacturer to whom I refer has 


been more than forty-five years in the business he has had ample 
opportunity for trustworthy information. From an 
article subsequent! by him in a trade journal ( Vmbrella 
and Por imantean Fades Revier July, 1880) I take the 


Homing: 
in connection with heads which 
singular in this district, and that is the decrease in sizes. It 


n in boys hats, This decrease in the size of heads has 
been going on or the lest twenty-five years to my certain know- 
ledge." the letter appended to Dr. Ke.teven's letter Prof, 
Flower asks the important question, ''Doesit [the statement] 
refer to any class of men, and does it refer to the same 
Ded ” In answer to this I have to say that the classes 
to e figures in my quotation refer are, and have always 
been, much the same, Xue. the upper and middle clascts ; 
and the indivfttals included in these two classes Mave as 
much variety m their occupations as any large city, such as Man- 
chester, can furnish. Another im t question gs also asked 
by Prof, Power, namely, ''May it (the decrease in the size of 
hat) not arise from some of fashion, . such as hats 

worn more on the top of the head than formerly." In some 
few this might possibly account for the difference, but 


in the majority of case:, afd A reer ly in those belonging to the 
dolich te class of heads, it will be found that fe es 


quite ag large assize OP hat when Qon more on the back part 
. *. 
. 2@ 


A e V 
*. 2 : 57 
when wort §n the top.e The deta, already 
bly not cient o any settled opinion 
upon; but ies rni jr pelas confirm the 
statements made abore, it will then be a mattd of some import- 


ance to us to endeavour to discover the caus of «his diminution 
in the sire of English heads, Te rill ales be intereting to know 
if any such menon has occurred in any other country, . 
Old Trafford, Manchester CHARLES H. BLACKLEY 


SuzELY Mr. Hyde Clarke's arguments in favour of thehatters, ° 
statements are somewhat defective, Even if the survival of 
human ~ be , it by no means follows that a being 
with a weakly body*must needs have a small head. Indeed the 
exact conveise is usually accepted ; for big-chested athletes are 

y*upposed to be the men in possession of the smaler 
eads, and persons of weakly constitution the possessors of the 
larger heads. A weakly condition of body andghealth is often 
associated with great mental . Besides, at birth, the 
conditions, 1f favourabfe for the survival of are 
equally favourable for the strong and well-made; under 
circumstances then these latter duals should show an in- 
crease in the sire of the head. It cannot bé imagined that the 
weaklings are surviving at the expense of the strong and h j 
QUE case monld Be, as sotme One‘ has said, a: survival of 
ttest. It would be interesting if Mr. Hyde Clarke would 
teil us something more about the '*old standard" in ears, when 
he observed ears begin to fall below this old standard, and how 
the old standard in ears is-to be recognised, My business as an 
artist has caused me to perticularly notice h and faces for 
and from ten to thinty rtraits (old and new) 


pass throng 

pass my hands every week. y opinion, founded on 
this experience entirely agrees with the statements made by 
some of the speakers at the meeting of the Anthropological In- 
stitute mentioned by Mr. Clarke. The alleged dunttullod in 
size of men’s heads is I think due to a misinterpretation on the 
part of the hatters of the fact that the hair is worn much shorter 
now than fi , and the hat is now worn more on the crown 
of the head than In the past generation. The brim of the hat 
brought close down over the brows and the long hair in men is 
a very marked feature in old ts. . G. SMITH 
125, Grosvenor Road, Highbury, N. 


I sHALL not enter into the question of the relative sizes of the 
heads &f our generation and of that of our fathers or grand- 


fathers, beyond staging my eral agreement with the exple- 
ngtion suggested b? Prof. Hower, viz, that we our 

perched on the top of our heads instead of bringing them down 
as they did over t and ears, and that many of myself 
included, *wear what .we have so short that es and 
combs become superfluities. But I must my at so 


eminent & reasoner and statistician as Dr. Hyde Clark gi 
his support to a notion that to every medical statist seems a- 
transparent fallacy—that a reduced infant mortality implies « 
detenoration of the race. If the deaths of children were o 
solely to expotnre to the elements, there might be a survival 
the fittest, and such was the case am the Hi in 
former days, as it is perhaps still among Red Indians and the 
like ; but we know that disease does not strike or weed ont the 
feeble ones, or the people of Liverpool and Manchester, among 
whom 60 to 70 per cent. die before attmming they fifth year, e 
ought to bea more stalwart race than the Scandigavians, who 
ae ee No! infant mortality m civilised (?) and 
urban ions is due to two great causes, rymotic 
and parental neglect, including insanitary surroundings, Now 
scarlatina, diphtheria, &c., do npt show any preference, but cut 
off healthy and weakly alike ; and Improper fpod, foal air, over 
bed h they may the feebler out- 
right, tend to deteriorate the survivors; the weak dle, the strong 
are made weak ; those who do not dle of scrofula, or diarrhmse, 
or rickets in i puny or consumptive‘ Mox 


infancy grow u 
daturos progeniem ducem n I maintain that just as each 
been feeble 


d d represe ts two whole years of 

infant's life saved implies two who would ha 

rendered*healthy and valuable members of society, The oppo- 

ute view would stifke at the root of all sanitary reform, 

e 76, Marquess Road, N. Epwakp F. WILLOUGHBY 

MONOS ISLAND, PRINIDAD. 

THE following extract from the log of the R.Y.S. North- 
#mọriedhas been sent-us for publication by Dre G, 

H, Kingsley ; it is dated February 28, 1881 - . 
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* An alfnost perfectly pni locked is formed by | have betaken themselves to canting’ fish at nightein 2 
Monos itself and the neighbouring islands ; onthe Monos | manner which is not very cle&rly made out. te they 
side indented, with little bays, gach one with its pret&y | scoop them off the surface of th water by nfeans of the 
white cottage, ape in the shade of clumps of coco- | mem e extended between eire hind legs, or st 
pas a cetton tree*here and there, the latter | catch them with fhejr exceedingly sharp and curiousl 
ooking as if they*were trying to grow themselves into claws. They dwell in a cafe much more lowly 


boards to save the sawyer trouble. e eral tone of 
the vegetation just now is rather dull and New Zealand- 
ish, but the rocks along shore are covered with an 
i ay or Bright flowers and shrubs, slender-sha 
aloes g golden blossoms on their candelabra-like 
branchlets ; wild pines with pink bracts and bright yellow 
petals, with sweet-scented orchids dangling, anywhere 
afd everywhere. : 
“Fi 29.—From Morrison’s Bay in the hot level 
morning s ost ishing and dangerous of all are 
the point-b darts of Apollo), fairly into the Bocca 
Mono, upon the mysterious * Guacharo, which is here 
called ‘watchelo’ The only cave containing them 
, accessible at prekent was a low-browed one at the base of 
the cliff, into which an occasional roller sweeps ever and 
again in a most unpleasant manner ting up the blagk 
interior with flashes of foam, which augurs badly for 
the safety of our delicate pine gig. On this it was 
thought better to fall back on native talent, fishing close 
by in an island boat formed as to its lower parts of a 
* dug-out' from the solid tree, and as to its upper of two 
planis nailed on to heighten the free board. A tituppy, 
ticklish kind of a craft to the inexperienced, crank in the 
extreme, but with a huge reputation for seaworthiness 
when perly handled. The negro proprietor had his 
head tied up in a dirty clout, in co ence of a differ- 
ence of opinion with another ‘cullud gebblum,’ who 
had his broken nose by literally ‘mashing him 
jaw with rock-stone. Though mumbly in speech, he was 
civil and accommodating, and taking Mornson and L. on 
board his dancing walnut-shell, he ed into the cave 
on the back of an accommodating wave. The cave was 
not deep enough to prevent the proceedings of those 
within being seen and heard by those without, and soon 
dismal followed by smoky and smethered explosions, 
showed hints were being given to the ‘watchele’ 
to show themselves to their visitors. Another shot, fol- 
lowed by a jubilant shout, told us tbat one at east had 
shown ‘hi once too often, and the pany cued 
blihking into the sunlight with their prey. e second 
„entry was like the first: the interior commonplace and 
cavey, the interesting thing, of course, the ‘ watchelos/ 
fluttering about and perching on the more prominent 
projections. It is a remarkably handsome, upstanding, 
and even graceful bird, long-tailed, brown-feathered, wi 
white diamond markin ust the colour of the quartz 
crystals in the rei beon rock on which it stood— 
a'capital mstance of preservative colouring, or the effect 
e of surrourfling colour. Al the * watchelo? looks 
qu muclelike a cross between the long-tailed cuckoo 
and afair sired hawk; though the thighs are quite bare 
of feathers. We have been told all that is known about 
gating Figsirostres—atill ther8 is much 
that is not known; for example, where they nend the 
night in coll the fruit which contains the hard 
bristly seeds found in the stomachs of the adults and 
the young, and which, developing their nestlings into 
mere masses of fat, render them, as charming Mrs. 
Morrison says, ‘st bon a manger.’ Mr. Morrison says 
that they feed on the ‘ Zterra firma, or mainlands but 
even he knoweth not on what. e 
“Having finished thus successfully our chase of the 
frugivoroug goatsucker, we turned our attention and 
boats hefd to another cave®on the other side of thé 
* Bocea,inerhich dwelt,an equally eccentriceand out-of- 
the-way amimal, the ‘piscivorous bat.’ These queer 
creatures, possibly in imitation of tReir opposite neigh- 
bouts, havetrelinquished their supposed nafaraldood, and 
e . s . . 
*. i J 
is . . ' 
e? 


these queer fruit 





and commonplace than their neighbourssthe “watchelos,’ 
and as they ined to iara ie invitation sen} to them 
by a shot into its interior, some of thé jumped over- 
board, mid-leg into the water, and Poet with shouts 
and yells to drive them gut into the glaring sunlight. Out 
they came in sco these odd members of the Fish- 
fhongers' Company flickering and fluttering in the slant- 
ing morning rays that shone ugh there diaphanous 
wing membranes and almost ucent chestnut-coloured 
bodies? Gnomes, Fays, Fanfullas, Flibbertigibbets, any 
quee% fantastic thing you have evet fancied or dreamt 
about, weto got half ẹp fantastic as these! Strange, and 
fot without weird beaut} to the eye. But to the nose! 
Fairylike in forgn and fluttering as they might be, the simple 
truth is they stank likesFitchets | ‘Ruddy Miss Prue with 
golden hair,’ in her wildest rompings, was nothing to them, 
and the scent produced in hardest and strongest 
‘iliad? mariner a fervent desire to heave up his im- 
mortal soul Possibly in revenge for this, the hardy one 
went for them with 2 bostes er with such enthusiasm 
that shortly a hollow sound was hedtd, and another 
mariner, no lon enthusiastic, was observed hanging 
his head over the gunwale of the boat,gvith the b 
trickling down his innocent nose from as p a scal 
wound as ever delighted a savage. However, but little 
harm was done, and we coll our wounded and slain, 
many of which had meanwhile sunk to the bottom, and 
wended our way back to the Northumbria. . 
“We visited the Bocca again in a late twilight, if there 
be such between the tropics, to study the mode of fishing 
of these most mysterious bats; but it was too dark to 
make anything out with certainty, though the queer 
scooping ‘swish’ supposed to be produ by their 
skimming.the surface of the water with theif posterior 
membranes, was distinct enough. What was even more 
distinct was, not to put too fine a point grpon it, the stink; 
even righ? out in the open Bocca and at some distance 
from the cave, we were aware of the neighbourhood of 
individuals by the heavy rank smell floated towards us in 
the het ing breeze. t . 
“Tt is not the slightest use the ‘parlour naturalists,’ 

who study birds in s cases and es in bottles, say- 
ing that thi from its ‘ dentition,’ ‘tripetition,’ or any 
other of its ‘itions,’ must be frugivorous or insectivorous, 
The simple fact is that it is neither. When you find an 
individual of showy exterior, but slightty imperfect man- 
ners, with his ets full of watches with the swivels 
broken off,"you are justified in classing him, without the 
slightest RUP d to his ‘ dentition,’ as a specimen of the 
‘swell mob—Homo watch-priggious’; and I maintain 
that when you find the stomach of a bat—the only 
pocket he possesses, not being a m ial— stuffed 
with the scales and bones of fishes, you are fairly entitled 
to put him down as en E by all the rules of 
common sense, Our queer friend the ‘watchelo,’ with 
his deeply-cleft bill and outstanding bristles, ough? to be 
a moth-gatching goatsticker; but unless he swallows 
seeds for ballast he certainly lives on the fruits which 
cogtained them. It is the old story: directly we find 
what we ‘Nature’ doing a thing perfectly well in one 
way, we immediately fmd her doing it equally well in 
another and directly opposite one. If she finds a bird 
with a bill ferfectly formed for the catching ef moths, 
she at once shows that it will do equally well for picking 
fruits off the bushes on dark nights; and if a bat can 
take the smallest midge in the twilight with smerring 
accuracy, she turns open n alteration into as good a 
fisher as the very otter hi . * 

. e * 9 o " 


a E 
Now. 37, 18819 ; 


“f am sorry to” & y that the ‘fish boomihg and 





donning. degcribed BY Charles Kingsley, waf not to be 
heard. Ei we agthe wrong season, or the 
fish had been driverf a by thé use of dynamite. From 


all I heard, the seupd was identical With that produced 
by the drum-fish so common In the Indian river of 
Hinda” ° * e 

° 





ROBERT MALLET, F.R.S. 


HIS, eminent engineer, whole researches on earth- 
quakes are so well known to scientific men, died oa 
the 5th instyat the age,of seventy-one. During his very 
active career he accomplished a vast amount of work, of 
which his “ Earthquake Catal " and ‘other published 
books and memoirs«orm the monument. 
. Robert Mallet was born in Dublin on June 3, “810 
He was descended from the repre@ntative «jf a Devons 
shire family who had settled in,Ireland, his father being 
the owner and manage of an engineer' s ffctory. During 
childhood Robert Mallet appeared t$ be of weakly 
constitution, but he grew up to be a man with 
powers of endurance. His taste for science was exhibited 
at a very early period, and before he had reached the 
of twelve years he had established a laboratory in his 
father’s house, where he delighted in pe ing chemi- 
cal ex After being taught in a private school 
in Dublin, ahd making a tour on the Continent, he 
entered as a “student at Trinity Coll Dublin, and 
in 1830 completed his studies there by ta his MLA. 
degree. In 1831 he made an extended tour on the 
Continent, and, upon his return, married, and entered 
_into S with his father. From’ this time 
forth he was busily engaged in various engineeri ro- 
Es both in the capital and in various parts of Talend 
ivate study and research were, however, by no msans 
neglected during these busy times, and in the very year 
of his commeficing business we find him lishing his 
first pape® on the motion of glaciers. e had before 
this time been elected a member of the Royal Irish 
Academy. In 1839 Mallet was elected a member of 
the Institute of Givul Engineers, and in the same year 
made his important invention of “buckled plates," an 
invention which was mt patented till 1852, the patent 
being prolonged in 1866. It was in 1846 that Matet 
published his first paper on Earthquake Phenomenz* tlys 
memoir, which appeared in the Philosophical Map deine, 


gave a simple explanation of the supposed ‘‘vorticose 
movements " during earthquakes, and two later ‘a 
paper in the Transactions of the Royal Irish Academy 


contained a fullgexposition of his views on the wave- 
movement in earthquakes, with which every one is now 
familiar. During subsequent years Mallet published in 
the British Association Reports his pa which aimed 
at drawing up a complete catalogue of earthquakes, with 
various contributions to seismology and seismometry. In 
1857 occurred the great earthquake in the Neapolitan 
territory, and in the following year Mr. Mallet was com- 
missioned by the Royal Society to proceed to the district 
and to study its effects. 

The results of. his observations were published in two 
volumes in 1862. In 1858 the Earthquake Catalogue 
was completed Robert Mallet with the aid of his son, 
LO MON J. W. " of Virgmia. About this time we 

et en experiments upon artill in 

i PAS dn ie a new which he Seri erii 
but which never seems to have been of much ical 
utihty. e£ 1872 Mallet laid before the Royal Society a 
memoir, to which he had evidently, during many years, 
AST much bres ne labour; it was entitled * On 

ol sani an Attempt to Develop its True Nature 
and C ical Relatio Pe B 

Whaserer ditterence¥ of epinion may bs entertained as 
to the truth of the. theory which is there sought to be 

* e aa e 
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established, there can be none Whatever as to the value of 
the which constitute its bagis,-or of the im- 
Portant influence which it has exercised ugon geological 
thought and spe ae n s impo memoir, which 
was published in the P. 7 Tanshebons has 
been translated into German by Prof, von Lasaulx, who 
has added a valuable commentary to it. 

During the later of his life, Mallet, who had 
removed from Dublin to London, was afflicted with 
almost total blindness, but he nevertheless continued to 
make occasional cgntributions to bis favourife branches 
of science. Altogether he was the author of more than 
seveptye memoirs, besides separately published works. 
Mr. Mallet was elected a Fellow of the Royal Society fh 
1854 and of the Geological Society in 185q; in 1877 he 
was awarded the Wollaston medal of the society. 





THE LAND OF THE MIDNIGHT SUN! 


[J NPER the above striking title we have an account 
of the Peninsula of Scandinavia and of the life of 
e at different 


iw people, based on a series of journ 
Du Chailu. It is 


times. from 1871 to 1878, by Mr. P 


rhis travels in Equatorial Africa on new ground, and 
to find that his journeyings on virgin soil and among wild 
and sa races have not unfitted him for the study of 
the physical characteristics of an old countrv, and of the 
manners and customs of its inhabitantt The reader of 
these two handsome and well-illustrated volumes may 
form some notion of the extent of ground traversed 
during a five-years’ sojourn, from the tracings of the 
anthor's routes on the map appended to the first volume, 
Not only was the country travelled over from north to 
south and from east to west, but the coast-line from 
Haparanda to the extreme north-eastern point of Nor- 
way, a distance of 3200 miles, was observed, the greater 
part of it both in winter and in summer, and over 3000 
miles af fjords were sailed along. The illustrations are 
most frequently from ph phs, but those representing 
Lapland winter scenes are the work of a Swedish artist. 
*À great many pages of this work, while pleasant read- 
ing, will not afford much new information to the reader 
who may*have alređdy travelled in Sweden or Norway. 
The route from London to Göteborg, Stockholm with 
its beautiful suburbs, Upsala, Christiania, B the 
Dovrefeld, the splendid scenes of the Ro ; these. 
and a few more well-known routes and places are all 
within the compass of an ordinary summer’s tour; but 
Du Chaillu has told of these all in an attractive and 
appreciative manner, and he treats of many such only by 
the way as he journeys on to places seldom visited even 
by the sportsman in pursuit of game. He gives a Ed 
deal of interesting information about the Laplanders. 
The Lapps are described as kind-hearted, people. 
Their life during summer is a very hard one. have 
to follow their reindeer day and night, lest the herds 
should der. Coffee was their praebe drink, mixed 
with the thick reindeer's milk. They were a fair-haired 
and fair-skinned people, with blue eyes, prominent cheek- 
bones, and the nose rstroussé. The men were from four 
feet five to five feet and one-quarter inch in height, and 
three women measured four feet and one-quarter, four 
feet and three-quarters, and four feet six and three- 
of an infh in height ectively. It was at the 
P village of Jockmock that Barom von Duben, 
so wellknown and appreciated in this country for his 
writings, was met with. He was engaged in the study of 


{ho apps when Du Chaillu, fatigued and hungry, found 
i entering the statid. Longing to see a human 
. e . 


easant to mee with an author, already so well known , 


oto. TN, 


"face, he saw tbe Professor approach; and although he 
had hever befpre met pifh, he addressed him correctly at 
once, He brought Du Chaill „to the neighbouring par- 
sonage; fo soon before him, and a hearty welcome. 
We incidentally leagn that Several of the illustrations 
of Lapland whick accompany this narrative are from 
original photographs taken by the tlented wife of the 
Baron. - 

A Laplander's encampment would not seem to be a 
savoury place. A Lapp tent at its base is scaicely 
more thane eight feet in diameter; it is very portable. 
The frame is composed of poles fi g into each other, 
easily put together, and so strong and well knj that they 
ean resist the pressure of the heaviest storm, A doss- 
pole high up sustains an iron chain, at the end of which 
isa hook t$ hold Lettes. Over the frame is drawn a 
cloth of coars& wool called “ " made by the Lap- 
landers, who never use skins; this is com d of two 
pieces, and is made fast by strings and pinsyand w 

. . 
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secured: A small door of canv&iS "Is" suspended ovet the 
entrance. @ Such a tent will last tfo D twanty years, 
Some idea of its form be obtai om the accom- 
panying illustration. Such tents,“whe& removed.in winter, 
are drawn by reifdeer in sledges, hus in summer they 
have to be carried on the backs of the reindeer. Hence 
the moving of a Lapp encamgment in sfmmet is a very 
much more difficult undertaking than in winter. e 7 

The chapter on the vegetation within the Arctic circle 
is disappointingly short. There for some weeks there is 
little interruption to vegetation, What in these countries - 
of midnight darkness can only be attempted by the aid 
Of a brilliant electric light, 1s in those countries of mid- 
night light brought about in a less artificiaP way. Rye 
p at the middle of June was seven or eight feet 

igh dhrly in August, guewing after germination at 
the rgte of three inches a day. The barley at Niavi was 
ready forthe harvest yix or seven weeks after being sown. 


*igricultural schools weretnet with all through Norway and 


A Lapp Tent 


* Sweden. “These schools seem already to have been of 
enormous Value to the country, raising the standard of 
Mucius and keeping the students up with the march 


A . 
fi second visit te Lapland—this time in midwinter—is 
described in Volime If. Entering a forest after a long 
drive; the author found himself suddenly in the midst of 
a number of holes several feet deep, dug by reindeer. 
Several thousand reindeer had evidently been at work, 
The snow was not very deep—not over four feet. Under 
that cover was buried the moss of whidh the reindeer is 
zo fond, Allexcept the younger ones were busy digbing, 
first with one fore-foot, then with the other, tfe holes 
gradually becoming larger and larger, and the bodies of 
: the anima]s more and more hidden. They would never, 
stop excavating till they had hed the moss, Wherever 
* one turnet their eyes the reindeer were doirfy the same 
work, for they were evidently hungry. Their number 
-seomed countless. Some had dug te poles so deep 


that nothing save the tails of the reindeer could be seen 
sroin to and fro outside of them. 

. The following extract, referring to. the tame reindeer 
will be read with interest :— 

"Late in Apr] and early in May is the reindeers 
calving season ;. the period of gestation is tlürty-three 
weeks: the little ones are either carried or put into a 
sleigh. When the reindeer cows call for their young they| 
utter a ‘pétuliar grunt, which is answered by the calves. 
Many of the animals had already dropped their horns. 
The large ones resembled those of stags, put they are 
smaller: fhe reindeer is clumsier than the deer, with 
stouter limbs, shorter head, and a larger and wider 
muzzle, more like that of a cow; the hoofs are broader 
and much larger. The hair is grey, very coarse and 
thick, especially in winter, and sometimes two inches in 
length ; the colour is much darker on the bark, and 
almost white under the belly ; theqoung are lighter-lined 
than the adults. The colour®often varies considerably 

* 9 e 
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among different herds, p frequently by this the owner- 
ship can By known, e reindeer are n housed, 
for they like cold we and sgow. Food is never 
them, and, they will not touch tbe mp that has 
gathered, unless bfowght up to do so- y-often will not 
even raise their heads as you approach them, and remain 
que when the Lipps pitch@heir tents, as we have seen. 
ome y@ars prove. unfavourable to their increase, on 
account of the amount of snow, which prevents them 
from digging for food; the herd then becomes weak and 


emaciated and many die. The sPbring is also a bad time 
for thema 


| MATURE 
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v 
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SS ee 
it is his horse, his beast of burdan; it affotds him food, 
clothing, shoes, and gloves. Dormestia réindeer are a 
cifhous admixture of wildness and ans. a some 
iespects they are great perior to o ¢; ma 
herd they are v rae Lag ey EPA keep 
close together, and,in the winter remain where 
they have been left to feed. When on the march, with 
the help of dogs, they go in a solid mass, and a herd 
does not scatter unless wolves are after them; but in 
summer they often wander a long distance when left by 
themselves, as is ofen the case. When harnessed they 


¢ 


the snow melts during the day, and a thick |.become uneasy and distrustful, and great caution has to 


crust forms i ni 

causing laméhess an The horns of the 

which often weigh forty pounds, attain the full sizegat the 

age of five or six years, those of*the cow at “about four 
ears, The time of dro 


that their feet break iron .be taker? rt to startle them. 
es, 


Often trained reindeer, 
like horses, become refractory or vicious, and very diffi- 
cult to manage, and then the Lapp shows hisgakill. 

ed of the reindeer varies very much according to the 


ing the horns in a herd våries | time of the year, October, November, and December 


m March to May; in the aduk aftimal they attain their) being the monfhs in which they fleetest, as then they 
full size in September or at beginning of October, leare fresh ftom their summer Tame, cold weather 
After the age of eight years the ches 


of The shoulder-blades appear a littl@ high, occasion- 
ing a slight hump or protuberance. Without the reindeer 


the Laplander could not exist in those northern regions : | the surface. If this 


premion furrows have been made, they very fast. 
uch depends too upon the distance, dnd whéthar the 
country is hilly or not, with a long range of slopes. On 
the rivers, over well-packed snow and a good track, the 
animals can go twelve or fifteen miles the first hour, and 
down a long mountain-slope twenty miles, and even 
more. They can travel five or six hours without stop- 
ping, the first hour rapidly, the second more slowly, and 
towards the fifth or sixth quite slowly, for by that time 
they require rest and food. Early in the winter, nhen 
they are in good condition, one can travel with a swift 
reindeer one hundred and fifty miles in a day, where the 
country is not very hilly and the way good, and easily 
enough one hundred miles. The colder the weather te 
greater is ara ne seventy or eighty miles is a good 
average, but they were slow at the season of which I 
write. 

The chapter on the Lofoden Islands gives £f great deal 
of information about the extensive A pA of cod, in 
which over 700 fishing-boats are employed. 

We had marked several other extracts relating to the 
domestig lfe of the Now easants in the high 
north, and to the Daea pan e of Dalecarlia ; but ; 
e 9 M e 





| enough has been 
the narrative of 
scenes witnessed in Gorilla Land, it is not wanting ir 
much that will be read with. pleasure? and remembered 


ually drop | strengthens them, and they are not exhausted from dg. 


the snow, not ,yet very deep, to procure their 
it depends much gn the state of 
well packed or crusted, and if 


Two 


rapidity of their 


to show our readers that, while 
travels is free from the exciting 


ie 


with profit. 


° NOTES 

W take the following from the 7isves :—The medals in the 
gift of the Royal Society for the present year hve been awarded 
by the Council as follows +—The Copley medal to Prof, Karl 
Adolph Wurtz of Paris, For. Mem, R.S., for his discovery of 
the organic ammonias, the glycols, and numerous other investi- 
gations which have ex€rcised considerable influence on the pro- 
gress of chemistry ; the Davey medal to Prof. Adwlf Baeyer of 
Munich fft his synthesis of indigo; a Royal medal to Mr, 
Francis Maitland Balfour, F.R.S., of Cambridge, for his 
numerous and important contrigutlons to animal morphology, 
and mote especially for his investigations respecting gle origin 
of the uro-genital organs and the cerebto-spinal nerves of the 
vertebrata, and for his work on the development of the elasmo- 
branch fishes; a Royal medal tothe Rev. Jolm Hewntt Jelletteof 






Dublin får his various majifematicol physical papers, more 
especially for hiş, researches in ahemical aptics and his inven- 
Hon of the gew and delicate smalyser by which they were 
carried out, o : = 

THE Bakerian Leture at the Royal Society will be given next 
Thursday by Prof. Tyndall, on the “ Acfion of Free Molecules 
on Radiant Heat, and its Conversion thereby into Sound.” 


Tur eleotton to the Linacre Professorship of Physiology in 
Oxford Urfrermty will take place on the,25th inst. 

M. PAUL BERT, the eminent Professor of Physiology at the 
Sorbonne, has been appointed French Minister $f In- 
struction by M. Gambetta. Two hours only after his nomina- 
tion had bech signed by the President of the Republic he read 
before the Acsflemy of Sciences an eMborate paper on ' Chloro- 
form and other Ansesthetics.” This máy bo considered as a 
token of the interest that the new French Governnfent mean f 
take in scientific’matters, M. Cochéry, of the Post and Telegraph 


Department, is the only member of the, old Cabmet who has 
taken office in the new one. Y * 


IN view of the great and kindly Interest the United States 
have always taken in English Arctic expeditions, the Council 
of the Geographical Society have determined to urge H.M.'s 
Government to undertake an expedition nert year in search 
of the Frasneatte. It being obvionsly more easy for the Ame- 
ricans than for this country to send an expedition by sea on 
the side of Behring Strait, it is thought that it would be best to 
despatch z party along the Great Mackenzie River to search the 
coast-line that can be reached from it, and that such work might 
most advantageously be carried out through the agency of the 
Hudson Bay Company. Under these circumstances it will be 
ncoessary to open communications with the Colonial Office on 
the subject. ` 

Tux authorities of the Crystal Palace sent out on Saturday 
the allotments of space to the principal exhibitors Bf electric 
light at the forthcoming exhibition. |f the various electric 
lighting companies and firms carry out their intentions? the 
palace will be lighted from the London, Brighton, and 
South Coast. Railway Stations to the nÉrth end, The applica- 
tons from intending exhibitors in other classes than that of 
lighting will be attended to this week, and it is hoped that the 

* allotments will be issued on Saturday or Monday next. 


' 'THz Chinese authorities have recently recalled a large number 
of students from Hartford College, U.S., under somewhat peculiar 
circumstances. The youths had been specially selected in Chine 
to undergo a thorough course of instruction in various branches 
of knowledge in the United States They were placed under 
the charg@ of Mr. Yung Wing, who at one time held a high 
diplomatic post at Washington, and whose knowledge of the 
language and country led to his selection for this purpose. <A 
large building for their accommodation was by the 
Chinese Governmeat near Hartford, and every thing seemed to 
be going an well, Much surprise wes therefore expressed when, 
long befo the terniination of their course of study, the young 
men were suddenly recalled, and by this time they have all 
reached China, It appearsthat a high official of the Govern- 
ment, on his passage through America to europe, examined the 
instjtution where his young countrymen were being trained. He 
was alarmed to find they were being rapidly Amerioanised, and 
that some-had gone so far as to part with their pigtails, and dress 
' {n foreign garments. He th also that he noticed a growth 
of ideas in thelr minds which, however congenial to a republic, 
were ont of the question in China; that thé youths’ minds 
would gradually be alienated from theirgnative country, and that 
* the impremjons which they were umbibing might, lead to trouble 
and, disaffection in China, He accordingly wrote to Peking, 
. . H e. ee 
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ing the recall of tie migsion, His views wese im- 
mediately adopted ; but it is hoped thgt the stwflents will not 
lose much, as they are abemt to bg@sent,to European countries, 
to which the seme objections do not exist as to the United 
States. The incident shows very clearly that, however anxious 
the Chinese may be for the scl and knfwledg& of the west, 
they want none of its political e 

ON Tuesday:s deputation, consisting among others of Lord 
Harberton, Sir Antonio Brady, the Hon. Rollo Russell, Capt. 
Galton, C.B., Col Festing, R E, Prof. Chand|gr Roberts, 
F.R.S., Mr. Ernest Hart, Mr. George Shaw, and Mr. W. R. 
E. Coles, waited upon the Lord Mgyor at the ansion House, 
and asked him to open the exhibition and trials of smoke- 
preveBiting appliances now about to be held at South Kensington, 
The earnest effort, they said, of the Committee had been to 
encoureg’ ggneral impworgment in the methods and a&pplances 
by which heat was o and thus to secure the advantages 
of greater ecoflomy of fuel and lessened smoke. That effort had 
been so far succefful that a very considerable number of econo- 
mical and effective grates, stoves, and furnaces had been brought 
forward, and many improved methods of firing and other smcke- 
preventing means had been introduced. The Lord Mayor 
acceded to the request of the deputation, and the Committes 
promised to communicate with him as to the day of opening the 
exhibition, whith will probably be about the end of the month. 

THE English Royal Commisaion on Technifsl Education have, 

the Times correspondent states, been busy in Paris in visiting the 
higher, the secondary, and the primary schools, and particularly 
those in which manual and technical instruction is provided. It 
is their intention to inquire into the state of instruction in the 
districts in which cotton, woollen, and silk manufactures are 
carried on, and also in same of the chief pottery manufactarles 
abroad, and to ascertam what resources are available for the 
same purpose in the corresponding mannfeeturing districts in 
England—an inquiry which they have already eommenced by 
visits to Yorkshire and Staffordshire. During the winter they 
will continue to study the condition of t cal instruction in 
the English manufacturing districts, and fh the spring ıt is thelr | 
Intention to visit Germany, where the chairman, Mr. Samuelson, 
on a late visit to Berlin, has already aet on foot some preliminary 
investigations, i 
© THe banquet in honour of Prof Virchow is to be held at 
Berlin on the 1gth inst., in the Rathhaus, and promises to be 
highly brillant and successful, The sum of 30,000 marks, 
originally proposed to be raised for the memorial, appears likely 
to be greatly exceeded. This memorial will consist of a marble 
bust of the Professor, “and will be placed in the hall of the 
Pathological Institute on the above-mentioned day, in com- 
memoration of his twenty-five years’ labours as a teacher of 
medical science. 
THE Morning Post states that, among other experiments 20W, 
being conducted by a chemist at the Royal Short-horn Dairy at 
Dytchleys, Essex, the powers of carferal, already well known as 
a filtering medium in the removal of ammonia from sewage, are 
being investigated. It has been found that all ammonia is taken 
up by carferal, as is indicated by testing the fluid after it has 
passed through it, and the resultant is a material valuable in 
lyeaking up and manuring heavy land, 

TAx Nurnberg Natural History Society 4*cently made an 
extursion to Berg near Neumarkt (Upper Palatinate), and upon 
this occasien a large number of Teleosaurus bones (yertebres and 
others) were found at the boundary between brown Jurasuc and 
Lias. Besides these fine specimens of Belemnites, Ammonites, 
and ,Terebratule were found. The bones in question are of 
course completely petrified ; the b9pressions of the, scaly hide 
on the back aro well All the objects found are now 
deposited m the Society's agilection, Ee . : 
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THE Pesth correspondent dhg Daly News, telegraplting on 
the right ofethe gth inst.) states that Agram has Wgain ex- 
perienced a viofent ‘shoc# of Shocks of earthquake, 
sufficiently severe to oct considerable were felt at 
Château d'Oex, Canton Wand, on Wednesday night and Thurs- 
dey morning last week. The second of the shocks, which appear 
to have been altogether local, wasfkccom panied by loud ramblings. 
There werdthreo allght-earthquake shocks in various parts of 
Switrerland last month, all local, and affecting only & very 
limited area, The first occurred. at Manthey, in the Valais, on 
October 14€ the second at Berne, on October 17; and the third 
at Zürich, on October 27. A violent earthquake was felt on 
October 27 at 10.30 p.m. in fhe northern part of the canton of 
Zürich. On the same day at 4.350, s.m. a slight shock was felt 
at Cilll and several othessplaces in Styfila. i : 


e 
. THE death is announced of Dr. Edugrd StmongHefne, Pro- 
fessor at Halle University, an eminent mathematician, He died 
at Halle on October 24 last, Y ° 


. . 

WE regret to announce the death of Dr. Carl Arendts of 
Munich, a well-known geographer, and founder of the Geo- 
graphical Society of that city. Dr. Arendts died at Possenhofen 
on October 11, aged sixty-seven years, He was the author of 
numerous standard: works, and editor of the excellent Dentsche 
Rundschen Für Geegrighis und Statistik, which has just com- 
menoed its fourth’yolume. ' 

Ovx readers are ayare that Dr. Kobelt visited North Africa 
and Spain last spring, by the asistance of the Rüppell Institu- 
Hon of Frankfort, in order to investigate the molluscous fauna 
of the two countries, as well as to gather evidence bearing upon 
the question how far the Iand-comnection between ‘the two 
countries extended in bygone ages. He now reports that it 
may safely be assumed thet the connection was not confined to 
the Straits of , but extended at least as far as the 
meridian of Oran and Cartagena. Dr. Kobelt will publish the 
detailed resulfs of his investigations in the malacozoological 
journal, of which he is the editor. , z 

x 4 * 

Tux Gotha Natura History Society will arrange an dhibition 
of natural history and geographical objects from November 20 
to December 20. The Duke of Saxe-Coburg Gotha has lent the 
Soclety a suite of rooms in the Castle for this purpose. e 


e 
A TUNNEL through the Col de Somport, near the Pic du Midi, 
in the Pyrenees, is the next large engineering work which will 
be undertaken in France, It will shorten the railway distance 
between Paris and Madrid by 100 kilomètres, the Spanish Hne 
passing by way of Ayerbe, Caldearenas, Jaca, and Confranc, 
leading on the French side into the Gave de Aspe valley and 
Olé&on, l 


Wr have before us the prospectus of a new entomological 
monthly journal, to be styled the Wiener extomologische Zeitung, 
of which the first part is to appear at the beginning of 1882, 
each part to consist of a sheet and a half of text, large 8vo. The 
editors are Ludwig Ganglbauer, Dr. Franz Low, Prof. Josef 
Mik, Edmund Reitter, and Frite Wachtl, all of Vienna, and it 
will be published by Alfred Holder of that city. With so strong 
a staff it should prove a success, In scme respects it is fntended 
as a successor to the for many years defunct Wiener entemalg 
gisches Monatsscheg/t. ; . ° 

Mz. LEO LxsQUEREUI, wo learn from the Harvard Library 
Bulletin, No, 3, has made a preliminary Report on the Plants of 
the Dakota Group collected by Mr. Sternberg for the Museum 
of Comparative Zoology (to be published in the Museum 
Bulletin), Ge ways the collection is valuable in regard to the 
date it furnishes in confirmaffon gf, or contradiction to, same of 
the derived from the examination of the 

. oe 








materials formerly described from tifagpeculiar Cretaceous flora. 
For example, the dissonnection of the flota of the Dakota group 
frofh that of the older zones--«those of the Jurass® times—does 
not appear now so positive as fopmerly, or as iteras indicated £n 
the Cretaceous Flora Reports of Hayden's Survey. On the 
other side, the disconnettion of the Cretaceous flora from that ot 
the Lower Tertiary appears now still more evident, as the new 
species do not indicate any affinity with the plants of the Laramte 
group, which is positively Eocene by its types, Mr, Lesquereux 
is inclined to explain the distribution of the fomil pints of this 
group over small areas, as showing that the trees apparently 
grew apourtd small hillocks or dry surfaces of land disseminated, 
in wide logoons. If derived from distant shores the [leaves 
should be more or less mixed, while a comparison of&he different 
localities shows that the feas] leaves were derifed from trees 
grown in the plages whore they are now found fossil, 


¢ Tix comflete annihilation of Elm, "according to the Geneva 
cocréspondent of the Deily News, appears to be now only a 
question of time and a dittle bed weather, At the request of the 

t, Prof. Heim has just made anothé inspection of 
the Tschingel He finds the work of disintegration proceeding 
much more rapidly than he expected. The entire summit of the 
Risikopp, the peak nearest Elm, is in movement, and its fall is 
not likely to be long delayed, It may miss the village, but the 
chance is very remote. The inhabitants remain meanwhile in 
their houses, which they have not to quit until the sentinels who 
are watching on the mountain warn them that danger is 
imminent. g 


Im Japan, according to a recent return, there are in all 159 
hospitals where the patients are treated on the principles of 
western medicine, Thirty-five of these are private institutlons 
in the sense that they recerre no government aid, while twelve 
are naval or military hospitals, The remainder are scattered 
throughout the country; but they are sald to be, in the remote 
district, In a very crude condition, Vaccination, which is 
compulsory, is performed gratis everywhere. A law prohibit- 
ing the practice of physic or surgery by any except persons 
holding certificates of permission hes recently been passed. A 
large school’ of medictfe, with German professors, hag been 
established for the past eight or ten years in the capital, e 


is 

AT Nagy-Look (Hungary) the remains of a two-wheeled 
Romen car were lately discovered, with the skeletons of two 
horses attached to it. The objects are believed to date from the 
third century, and the place where they were found to have been 
the tomb of the owner. AI the parts of the carriage are of most 
exquisite workmanship. 

TH Russian Government Intend to construct a cangl between 
the Dnjepr and Dtina Rivers, the Orachitea, a tribuigry of the 
Dnjepr, to form a part of the canal, The distance by water be- 
tween the Euxine and the Baltic would thus be shortened by 415 
vents, A Un : - 


A ROUMANIAN mechanic, Tralano Feodaresen, recently sub- 
mitted to the Chamber at Bucharest a project.of a submarine 
veascl, and after examination of this by a committee the 
Government was authorised to meet the expense of construction. 
The vessel is to be capable of moving under water, at a depth of 


"go metfes, for twelve hours without requiring remewal of air. 


Steam is tb motor, and the speed is quicker than that of sailing 
vessels, The vessel is simply sunk by opening certain valves, 
bat return to the surface requiresymore complex operations, An 
electric® light yill render objects distinguishable at or, 40 
metres, For renewal of air it is not rfbcesmery that vessel 
rise to the surface; an®apparatis can be sent up, which, by 
actnating & pump? forces air intossuitable receiver, e . 
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Ir is often supposed tal the reality of alchemy, the transfor- 
mation of thé base info the noble metals, was generally accepted 
iby orientilsg But, according to Herr E. Wiedemann (Ann. der 
Phys. No, 10$ some of the «nost noted seventy rejected the 
Ades In his Projegomenon, Ibn Khaldûn maintains thet the 
draniformaton of metals is imposstblepthe philosopHer’s stone 
annot exist, and the study of alchemy is rülnous. His own 
vrlewa, however, interest us [ess than his citation of Avicenna 
and.his school as opponent of alchemy. While Abn Nasir al 
T'aríbi, off older philosopher, held thatell metals belong ‘to the 
^ game species, and differed only in accidents, so that a transforma- 
e tion of these into each other was posible, Avicefin? maintained 

that 'the metals differed in species, and that thelr specific differ- 
ences, ordained by God, were therefore not alterable by chemical 
operations, A noted alchemist, Togatr, contended, against this, 

that the task of alchemy was not’ to impart hese differences to 
metals, but only to altewthe latter so that they might be. 

to acquire ther? ; the means to this being the elixir, A great 
predecessor of Avicenna, Al Kindi, also appears to have opposed 

alchemy. | i . 

THE additions to the Zoological Society'a Gardens during the 
past week Include two Vulpine Phalengers (Phalangista vuloena), 

a Rufous Rat Kangaroo (Zfyjrijrymsw: rufescens) from Aus- 

trella, presented by Mr, F. J. Horniman, F.Z.8S. ; a Ring-necked 

Parrakest (Pwisermi: torgwata) from India, presented by the 

Countess Dowager of Lonsdale; two Long-eared Owls (Aste 

otus), British, presented by the Rev. J. A. Wix; two Grey 
. Wagtails (Metacilla sulphurea), British, presented by Mr. 

Swayslend ; a Dufreme’s Amaron (Cárysetís dujfresetans) from 
‘South-East Brazil, a Yellow-cheeked Amaron (Chrysetis auium- 
-aaHs) from Honduras, an Orange-winged Amaron (Chyyswits 

amamnica) from South America, deposited; a Pluto Monkey 

{Cercopithecus pisto), a Sykes’s Monkey: (Cercopithecus albegu- 

aris) from West Africa, a Darwin's Rhea (Rhes darwini) hom 
` Patagonia, a Picaruro Pigeon (Colwmka picamere) (rom South 
America, two Spotted Zenaida Doves (Zenaida maculata) from 
La Plata, two Dominican Gulls (Larus dominicanus) from’ 
Antarctic Americe, parchased. i: 
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f °. EXPERIMENTS ON COLOUR! 
Na 
AE ae ara 
e green, while sto 
: Ixy&.of the spectrum. In this way I obtained a purely 


fave 

removing 

and to pass. For this 

cof Ifans, or solution of oride of chromium, 

trough with glass sides. In order to stop the blue rays 

we avail ourselves of chromate of potassium. If a second 

trough be not objected to, it is best to use the bichromate, as, 
the most powerful absorption upón the enpper of 

the spectrum ; bub the bichremate cannot be mixed with litmus 

without destroyjng the desired action of the latter upon yellow. 

In this case wes must oontent ourselves with the neutral 

chromate, 


the 
the 


ments the view, if of finding solid media capable 
-of tho wame effects, so of dispenaimg with the somewhat 
D troughs neceasary for finids, With this abject we 
ay films of gelatine or of collodion, spread, upon glass 
im. with various d tine chosen when 
-the dye is soluble in water, and co when the dye is soluble 
in alcohol, Thus in the case gf litmus a slightly warmed plato 
is with a hot and y filtered soln of gelatine, 
to remath ine perfectly homrontal until the ' 
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current pf warm air, The dls thos obtained are usually some- 
what tole npon the smface, so that T to use two 
i .cemented 


togethes, coated inwards, with Canada. 
with the litmus we may employ a sitrer- 


Luder aie 
qiained orange g and so isolate thered and rays. For 
the orange g Mr. C. Homer has substi 2 film of.col- 
lodion stained with aurine. ples pofhibly ‘vary; but that 
which I ‘have used, though yo to the green 
ray?, and therefore so far phe For tho partae, LENA & 
considerable quantity of the higher blue to pass. By spreading 
aurine upon a pele yellow g I obtained a very perfect ab- 
sorption of the blue-green and rays, ` piste pteparėd ai 
above described answer the vey well; but I have found 
that in some cases the litmus in with thg baleam becomes 
inwards from the A 


Peine blac fay bee orange, Bichromaze of 
po € blae ay be mixed in the same solution, and 
ped oe 

a good compeund yellow? To obtain films gelatine must 
be used, as in the case of litmus, for the d 
collodion, With aniline there is no difüeulty 


special questions a more portable arrangement 
venient, In am instrument of this class a full degree of bright- 
ness requires that the width of the eye-alit, placed 
spectrum is formed, should not contract the Lperture 
ahold got be less an abaut one- hfth or 
thong e maximum of brightness is not necessary, 
tions of this kind largely influence the d If 
width of the eye-alit as given, a certain 
in order to the desired 


2. A 
ordinary single 1] x Mud ee 
les its refracting 


Parma eee thans f and throw a 
pare spectrum upon another side of the ac side 5 
awéy, amd provided with movable screens of thrdboard, so 


colours. My object, however, wassto o 
and [pr this purpose an addition was neccsesrs. 
e. * e. n ,» 
^ e. 
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of a ver led prisfft tid, close to the i ` 
in 


of a very acute-ang prisms | The eye slit is a fixture, and immediately behind iis therotatng 

such a that its refPactusfz edge was horizontal, drvid- | Nicol, whose nis read by a en a divided circle, 
ing the ofevietr inte two equal parts, The action of this Tae parts of the spectrum which the cbmponent lights 
prism 1s most easily understate b supposing the light to | are taken can be chosen over a sufficient by ufe of the two 
enter at the 'eye-slit, Half of the light as before, | adjustments already mentioned. ® By rotation ðf the table on 
forming ultimately a pit spectrom upon side of the bor. | which the double image prism is mounted, s power 
Thie üpper half e beam, however, is deflected by the acute- | is altered, and one specum made to slide over other, while 
angled prism, and the correspomding s us thrown up- | by mo the entrance slit the spectra are shifted together 
wards, so aeto lie somewhat higher upon the side of the box, | without i lacement. 


This is also cut away, and provided with movable screens. 
By principle of revermbility the consequence is that an 
oe laced at the fint slit sees mw uorsorm patches of colour, 

o lower farmed as before by light from the lower set of slits, 
the upper, covering the acute-angled prism, by light from the 
upper set of sli, These colours are in close juxtaposition, and 
may bè compared with ease and accuracy, 

The great difficulty in this class of instruments ig to deviso 
any efficient and reasonably simple method of controlling the 
position and widths of the slits. In the present case I cg ed 
myself with stripa of blackened cardboarf cemented to the side 
of the box with sealing-wax, or soft war, acco to the d 
of permanence of adjustment aimed at.. One of the field 
was illumnated with homogeneous yello% (aout the line D) 
pue le slit. The other half was lighted with a mixture 
o 


red and green 
h peo 

bedthers-in-lew hopelesaly too red, ''almost asred as red sealing- 
In order to suit thelr eyes the proportion of red had to 
be greatly diminished, until to normal sight the colour was a falr 
green with scarcely any approach to yellow at all So far as 
could be made out'at the tme, the abnormal observers 
agreed well among themselves, a fact which subsequent measure- 
ments have confirmed. It ap afterwards that a fourth 
brother was normal as well as three msters, 

These peculiarities were quite unexpected. After the fact had 
been proved, f remembered a dispute some years before as to 
the colour of & dichromatic liquid, which appeared to me 
while one of my brothers-In-law maintained dst it was red ; but 
the observation was n& followed up, as ıt ought to haye been, 
each of us, I-auppose, ing the other as inaccurate. After 
the establishment of the difference I determined to carry out a 
plan, which I had tried with success some years before (October 


om a colour-miring arrangement depending on doble 
which I hoped to obtain an eanly adjustable] 
instrument ble for testing the vision of a number of persons, 

In my original experiments I used a 60° doubly refracting 
prism of quartz, which threw two spectra of the source 
upgn the screen contaimng the eye slit. These oppositely 
polarised spectra part@lly overlapped, and by suitable cig of 
the prism could be made to furnish red and green light to the 
ge By the roteton of a small Nicol held immediately behmd 

eye slit, the red or green could be isolated or mixed in any 
demred proportion, One ad of this arrangement is that 
the two component lights come from the same alit, so that we 
are less dopendent upon the uniformity of the light behind ; but 
ils peria a greater merit that the adjustment of proportions 
is sted by im e rotation at the eye slit, allo 6 obeerver 
to try'the of small with ease and ; 

In the new instrument, wes completed during the autumn 
of last ; Separate prisms were used to effect the dispersion 
and double refraction, For the sake of compactness, i. 
vision prism by Browning, containing two flints and three Crowns, 
Wee chosen, in conjunction with e small achromatic Gone mige 

i At ono end of a long narrow bor, 24" X 2" X a" 
fight i sated Birough s lit whose on and width cah be 
usted by abding iix jaws along a scale. After travelling 
about 9]* it upon the double image prism mounted upon a 
eso as to allow of rotation, and then after two more 
inches upon a co by Which tlie two. ae are 
rendered eL i an 
the pilum qus e E T 
the dei The distance between the 
two lenses 1s 34", and the entire of the box is about 24”, 
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It yet remains to describe the perts by which the comparison 
colour is exhibited. Between the double image prism and the 
colli lens a small gertical reflector is mounted Ón a turn- 
table at an angle of about 45°. Its dimensions are such that tt 
covers the lover half of the field of view only, leaving the u 
half ‘bed, and its function 1s to reflect bght coming from 
a lateral slit through the dispersing so as to throw a third 
spectrum upon the eye. ‘The la slit Is_carried*in a small 
drew tube projecting about #” from the side of the*box, and the 
light proceeding 1t is rendered nearly parallel before reflec- 
dien by a leng of focus. No adyugtment is provided for the 
poxition or of the lateral slt ; all that is in this 
respect being attainable by rotating the mirror and by 
the brightness of the light As sources of light I have 
foumi Argand gas flames, surrounded by opel to be suit- 
able, The gas tap supplying the flame reach of 
the observer, who has thus the means of AUR the match 
both with to colour and with respect to brightness, with- 
out losing t of the subjects of comparison, The rero of the 
divided circle corresponds epproxunately to the complete exclu- 
son of green, but ings wero always taken on both sides of it 
so as to make the results independent of this adjustment. The 
circle 1s divided into 100 green being excluded at oand 
and red at 25 and 75. Tenths ofa division could be estimet 
pretty correctly, an accuracy of reading fully sufficient for the 
purpose, as the observations of even practised observers would 
MOTO ERE 

t is evident that the numbers obtained are dependent upon the 
quality of the light by which the principel alit 1s illuminated. In 
order to avold errors in the comparison of different persons’ 
vislon arising from this source, it 1s advisable always to take 
shnultaneous observations from somo practised individual whose 
vision may, be treated as a standard ; but no evidence appeared 
of any variation in the quality of the gaxlight. The special 
apples of such ts to the com of the ties 
of various kinds of mired light was alluded to at the of m 
paper “On the Light from the Sky,” &c. (Phd. Mag., A 
1871). 

a obtfined matchés between simple and compound plor 
from twenty-three male observers, cipally students tho 
laboratory. OF these sixteen agres th m within the limits 
of the errors of observation. e remaj seven include my 
three brothers-in-law, and two others, Mr. J. J. Thomson and 
Mr. Threlfall, whose vision in this respect agrees very nearly 
with theirs, The vision of the other two observers differs from 
mme in the opposite direction. In one case the difference, though 
apparently is small, but in the other (Mr. Hart), though 
there was some diffi in a good o tion, the dif- 
ference is most decided. ong seven female observers whom 
I have tried, there is not one whose vision differs sensbly from 
my own. 

Althongh the number examined is 
purposes, it is evident that the i 
at least men, As far as my experience has gone, it wo 
Vu too asi normal vision were not of the nature of an average, 
from which mall deviations are more probable larger ones; 
but this confirmation. In order to ge a more precise 
idea of the amount of the difference in question, I have calcu- 
lated from the laws of double refraction the relative quantities of 


insufficient for “statistical 
1s by no means 


red and green light required by Mr. F. M. Balfour and myself 
to match the same yellew t If we call R and G the mard- 
mum tnesses of the red and 1 light (as they die reach 
the eye e Nicol were removed), and r, g the - 
nesses (as modified by the analyser) necessary for the match, 
for Mr. Balfour— 

. rig = 1'5q(R/G), 
while fdr myself — . & 

rig = 313 (R/G)*. . . 


In other wprds, Mr. Balfbur requires only half as mych as 
myself, in ‘order¢@turn a given «mount of green into yellow. 


e lees than that usually met with in the case of ofeefvers 


observers is strictly 


. . 

.66 v 3 FR eae 
e 

The correspongling numbers for the oth four observers of this | two acts of numbers is 
clats x tidiy the same.- On the other hand, Mr. | Mr, TT ?s sense of 
Hart requires mach sfors red tĦan Ido in order to convert a | in 
girèn green into — jn the retlo of about 2'6 : I. green and blue is the mast 

Kxcept jn the case of Mr. dart, the colour vision of these 
observers 15 defectiv& only in the sense that it differs from that of 


. Thår appreciation of M vA dp arde 
usual, order to test 


the manner 

pee rm T EDD eed 

served, consistency of the set being a measure of the accuracy 

of observation, Tha atesa erus prone tos only Toile of 

that which I heve found my own cee ages Rd rather 
v 


vision is normal, 
In connegtion with what has been described above with 
to trichramic wision, it is interesting jo notloe that corres 


end perha differences areto be found in the 

tha ocali Gs -blind, The double-reftactlon a 

may conveniently be uled in this in ith 

pointer aub to oor a5; We have tatie appe Dai alt 
pure 


red or puro green and in the lower half 
pure. as usual. By suitable adju of the gas japs 
two o this class, Mr; T—— and Mr, B——, are 


&ble to obtain perfect matches both between red and yellow, 
and between green and yellow, but the proportions necessary 
are very different for the two obeervers, In Mr. T——’s red and 
yellow the red is to normal vision dazxlingiy ht, and 
the yellow too dark to be recognised ; while the green 

as to hue, appears 
the other hand, to Mr, 
B——’s eyes, the red does not look nearly so 
dark, and the equivalent red and yellow appear to the normal 

to be much more nearly upon ¢ level. gies pager Weed 

exist, there is no doubt that the vision of 


all the rays of the spectrum, from red to green, have the same 
effect upon their i 


be characterised as red-Hfind. 


own red *ensetion weuld lead me 
y the same as Mr, T——’'s; and in 
be called red-blind, But under the 


bility the suppression of 
to make matches 


this sense he may fai 


same circumstances my matches would be altogether rejected by 
Mr. B——; and the question may be whether his case, 
being oertalnly not one of simple red-blindness, can be brought 
under the head of green-blindness. To this the sufficient answer 
is that if I became -blind my matches would differ from 
those of. ME B—— far more than f I was red blind. The test 
of green-blindness would be the possibility of matches between 
colours which to normal eyes appeer green and purple, or green 
and grey., Although a good deal has been lately on this 
subject, I'am not aware of a case in which aocurate matches of 
this kind fave been obtained from observers whose colonr-vision 
is in other acute, If such cases piglet Md 
be order to see how far tho ma oorre- 
spond to green-blindness of an otherwise normal ey®. 


3 


acuteness his colour vision, Mr. 
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a propt aha? within its restricted range 


is acute, The firm observation 
a mixture of red and white r a mixture of 




















by which this object ht 
Exe doen la. 


real advantages of 


B. 
1 
ist 


tainty introduced by the possible 
fo thequal illumination of the ares occupied by the disks, - 


MAGNETIC DISTURBANCES, AURORAS, AND 
EARTH CURRENTS } 


and the posttlon nier takes up ahoy m 
forcas upon tho magnetic e. 
This trection depends upon the mass of the needle, for to 
that its ht is due; it depends upon the form of the needle 
and the ton of its centre of.gravity with regard to the axis 
on vfhichait is ;itd also on magnetic es of 
the substance, so that it fs not easy to even the direc- 
ton of magnetic force by a plan which theoretically is so 
very Tiata of attempting to make the reared deter- 
minstions by such a method it is necessary that a steadier mode 
BE a ba adopted, and tbat Toay bé done ús anon 
as it is discovered in what vertical plane the force of gravity, 
I Lecture delrvered at the Insdition on 

retn by Prot W. Grylls Adem, RS. PM uae oe 

e 


a steal: at one 


for determining 
declination ær what is sometimes called the variation 
n 


or variation needle to 


plane, called the magnetic meridian, and we have our balance 
er to determine any changes which may take place 


In the vertical force of the earth. 

Pr thed needle we can not determine the plane 
of magnetic needle, but by making needle oscillate to 
& "tme we can determine the horizontal upon the 
poles of the needlg, te, the Intensity of the s horizontal 
magnetic force upon the needle, just as by the of a simple 
pendulum in $ vertical plane under the action of the force of 


by We may describe such an 
magneto- E TM MEG in which the magnet am 


the axis vertical and s the coil at & rate we 
determine the horiko forea ana placing the axis Borirontal 
gas pose the coll at the same rate 
we may the vertical force, the currents groduced in 
the two being in the same ratio as the numbers of the lines 
of foros cut in the two positions. : 
The greater the angle at which the axis of rotation is inclined 
to the direaion lines of force the grester will be the 


MATURE 


will cause such a meedlo Thus placing the axis in different 


. = ’ e . 
T LI " " . 
ns we currents, of 
different st may Eri test eee tae race 
curment when the is at to the of the 


p- 


We may further make use of Bach sical) to BAA tije econ 
of the lines of force, for 1f we the to the lines 
of force, the currents ineo halves of coll will balance 


point arine um rcd iiia close 
relationship between the two- of tho declination 
needle and the changes of intensity and di of earth cur- 
rents on ph lines, 

Both Dr. and Dr. Lloyd conclude from their com- 
parisons of earth currents and changes that the changes 
of the declination needle cannot due to the direct action of 
the electric current traversing the earth’s crust, but that these 
currents or waves, extending to & considerable aker by in- 
duction the magnetism of tho earth itself, this çhange of 


Thus the ( 

earth in its immediate hbourhood, but of) & change 
in the of the carth itgelf, which, may be due to an 
electric wave extending over & considerable ares the earth's 


The point towards which the total earth current is directed 
follows the sun and seems to lag two or three hours behind, but 
not the same distance behind at different . 
emanating sun; De 
iy eredi, th mper being y charged, and the 
water being regards 
solar heat ; w 
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estial 
changes. There sre not only daily and yearly periods of th 
variations of the different magnetic eMments, b 


magnetic-ghanges they 
also-in part dne to action o the Toon, end these. portions 
depend upon the length of the lunar and on the position of 

s Just as (Rcd iroregular 


earth currents, e In the case. of the lunar earth currents we can- 
not attribute the production of the electricity either to heat or 
to thermo-electric currents from one pareto ánother of the "s 


elastic materials and materials capable 
e and altering their form to a considerable amount 
the in the direction of the pull of the moon upon 


earth, a magnetic body, pone beneath it from west to east ; 
Faraday's 


ed magnets, which are distmguished by the name ` 
ael aT ra m n In 1874 Dr. Lloyd mid of 


h long baffle all attempts to refer «hem to 
eir actuating forces, or even to reduce them to order,” 





— ——sv- i 
there, were great differenges aff the results at different 


In Exhope the agreement was very guod, and silo in ‘Amerioa ; 
but the agreement beteen: Euge qnd America was not so 
ctory, b [ 

The force seemed to originate in a certain paint in the Interior 
of the earth, and the direction of the orce seemed to 
be constant: yet sometimes there were great ces in the 
deviations al Die not far a and from the eesult of his 
observations Weber was led to beli that there was a centre. 
of. disturbances which was somewhere in the nelghbourhood of 


Observations have shown that the: „disturbances and: 


disturbances with the im methods of recording observa- 


past ographic records have been taken of the e 
elements, but the curves have been lald aside, and very little; use 
has been made of them; so mach so that some three or-lour 

ago a circular letter from Mr. Ellery, Director of -the 
Melboame ose scientific. men 
who were rupposed to be interested in the’matter to know 


etic changes at Mel which isthe most 
sud the only station in the sou hemisphere Mauritius, 


Doa Rue is the chairman, and a recommendation was made 

«that the directors of all observatories which: possess instruments 

of the Kew pattern should be invited to send to Kew their 

pho phic records, or careful tracings of them, for a given 
so that a comparison might be made of the results, 

The period chosen was the month of March, 1 and records 
for the whole month have been sent frem Lis Coimbra, 
Stonyhursi, Vienna St Petersburg, nd Bombay, in the northern 

and from Melbourne and the. Mauritius in the 


com: Let us teke the disturbances on March: 15-16, 1879, 
which will illustrate some of the points which T wish to. brig í 


out. y. li 
ot only do magnetic changes occur at the same time at 
different stations, but there is a great similarity between them. 
It mifit be remembered that at northern stafions the horizontal 


needle in latitudes near the OT. t 

Also the at different stations are by no means in the 
same sato of sensibility, and even at the same station they 
change with time, so that they are not always sensitive, 
and when they lose their magnetism they have to re-mag- 
netised., 


E i 
Wo see that soon after IO a.m. G.T. on March 15, 1879, 
there is a disturbance wave shofring first a diminution and then ar 
2 E ee E 
Ge e 
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2 e 
Again, between 2 and 3 and between 4 5-p.m. there 
small disturbenses showing the ves at the same 
time in the horizontal force and declmation curves. 
isa well-marked increase in the horizontal 
needles, 


5 
4 


| 


B 
5 


i 
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i 
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then 


can we account for such 
w9 assume thet by magnetic 


equivalent to a of position of the north magnetic pole 
tomaria hr pa pole would arcouut for there changes: 
weak: a magnet with its north 
e e ea quom Digi: ated 
account for the ‘changes observed between 9.30 and 
10.30 at night, time, on March 15, 1879. 
we attempt to explain this currents of 
electricity or of statical electricity in the air above 


i 


Hi 
à 


small 
30 to 7:35.. on March ab; 1879. 

give tho closeness of 
the curves for Vienna and Kew 


iE 


t. 
needle is deflected to the west, the 


a 


reasonably he urged as an argument in f & theory that 
Berardi are due dgectl o tia don ow sun `ro- 


gardod as ù magnetico body. e mmerical comparisons of 
. € P 


$ , 


. 
LU 


'6g 

e x . e . 

observations made erro ritis pn certain days previously 

fixed upon would pro never have shown the in which 

these minute changes 8f magnetic power ðf the at widely 
distant places are related to one another. * 

In one or two-cases -Sefior Capello and Prof. pelíour Stewart 

ew curves*for a dis- 

rébords have never 

er ons, and there has been no 

them. "From the precise similarity of 

the forms of the curves in many cases we may sey that the rave 

change of disturbences at widely distant stations is 


same. M us eer dT 


before been co 
opportunity of com 


these of March 26, We imaga a auren i the crust of the 
eearth ora current or of electricity in the air near to, Le 
within twenty Br thirty miles of each of these observatories, but e 
to imagine the same current and the same variations of the cur- 
rent at so thany different-stations, 
at the same instant, is difficplt, unless it can 
way all these es are comnected with the cause of sucha 
electric It seems easter to Imagine that such 
as thero are ‘to a change produced by Indurtion in 
magnetism of the earth itself -by some dixfnt body. It is 
easy to show that the magnetlmm by a current in a 
maggetic substance roufid which it is greater in its action 
on a small magnetic needle than the direct action ef the current 
itself. Hence a current flowing in the crust of the earth should 
Ly lp tt chard ee rip de ure, are RE the mag- 
netic induction which the current induces tn the earth . 
‘Sometimes disturbances occur where at the same instant there 
aro similar deflections of the declination needles at stations wide . 
goes with the others, ~but 
siderable’ 
us RADI a a umi MOL 
ned always in the opposite direction, ‘Such cases occurred 
daring March, 1 





frequently 879, and especially on March 23, ^ 
about 1.30 and about 7 p.m., Kew time, and on March 29, 
abont 9 p.m. An i of the principal disturbances 


seems to that: 
(1) A diminution +n -the -horizontal force en raat by 
eaxteily deflections of the decimation needle at St. 


burg 
(2) Inteeuie of the horisontal force ia accompanied by greater: 
ew, or is some- 
eflection at Kew. 5 
which I have taken will be sufficient to show how 
rtant it is that there should be additional magnetic observa- 
t Site aiding inthe southern hemisphere, where photographic 
records should takon, so that we may learn something s 
the magnetism of the earth, Practically we have to rely on one 
excellent observatory (Melbourne) forthe whole of the southern 
e time has arrived when there should be 


Horn. With 
Horn, at the Cape of 
Good Ho 


would be well sup 
&nd proba y the Ruusian Government would then soon establish š 
an in the east of, Siberia. e. 

Now we can readily show the way in which the magnetic 
alterati Pacer eee Ti 2 v ena 
on o: of & magnet. magnetic 
EE L AEE T E and the 
bifilar or horizontal force needle, we may place a» electro-magnet 

i i with regard to them, ahd by altering the 
of electro-magnet may cause these needles to truco 
out ‘bances of a very decided character. In the disturb- 
ance of March 26 the greatest motion of the needle was not 
more than about 2’ of Ingle at Kew orat Vienna, It would not 
be dm for me to show you the action on so smadi a scale.. 
ve beens of moderate disturbances, 
NU cede seien la vid ones, and I have had the © 


, through the kindness of the Kew Committee, and the 
o othe rims cba rts mentioned, of dng the 
curves Aggust magnetic storm which began at 1 , 
Greenwich 


to rath tp 


o 


lasting 
Iam, on the 13:8 ; a second frpm 11,30 a.m. on 


7.20 of, the 13th; and the third from Pl 50 a.m on the 13th to 7 
to 8 a.m, onthe 14th 


I have prepared a large sheeton whichehese curves have been 


copled a» ely as poamble for the first of these storfis on 
the 11th. n c ve also the curves from Toronto 
and from®Zi-k wele The storm began on August 11 at the 


same instant at “ait the stations, "There is a decided similarity, 
especially m the horizontal foros curve® throughout the first part 
of this storm, and certain points in it stand out prominently. At 
Kew, the beginning of the storm Is not actually recorded, because 
the sheets of prepared pápar oni the time cylinders were changed 
Poe ene the storm was beginning. The de- 
are alike at Lisbon, Kew, Vienna, St. Petersburg, and 
after the very first sudden deflection, at Toronto ako. The, 
Eres effect is produced at St. Petersburg ;9 tite sinilarity 
tween the disturbances at Vienna and at Toronto in 
ering about 64 hours in time, is remarkable. 
ye 5, I p.m., and 2.40 p.m., there are very remarkable 
ent. 


points of 
From &bout 4.30 p.m. to 8 "m. Greenwich time, ie., from 
about II am. to 2,30 «xm. Toronto time, the qeflectlons ae 
o at Townto, and at Vienna or Kew, 
would rather point to solar action as the cause of disturb- 


ance; In this case the Kew curve is got so much deflected as 


the Vienna because the horizontal needle at Kew Ñ not 
nearly so sensitive as at Vienna, and the relative of the 
acta distarhing f forces at the two places can only be o ed by 


comparison of the scale-values at the two places. 

I will draw your attention to one other point on this day, At 
9 p.m. the disturbances are all ın the same direction, but about 
II p.m., whilst St. Petersburg agrees 1n direction with the others 
In a very violent phase of the storm, at Toronto the direction of 
the deflections 1s reversed, and this reversal of curves continues 
until about the end of the first of the three storms. 

The second storm, beginning about 11.30 a.m. on the 12th, and 
lasting until the next morning, was the most remarkable cf the 
three, lt not only baffles the telegraph clerks, who wish to keep 
out earth currents from their lines, but 1t even goes perona thie 


powers of the magnetic observatories which are specially miles que 
to watch over them. Thus, at Toronto, the lme the 


dge of the paper on which the photographe record ta taken. At 

Melbourne the motion is so rapid, and elso at Vienna, that the 

„plate is not sensitive enough to receive the impregmons; the 

-moton is too quick even for photography. At the time of 

disturbance, about 12.20 midday, it is very remarkable 

bon, and at Zi-ka-wei, near hai in Ching, two 

places nearly in the same latitude, but nearly nine hours apart in 

tune, the vertical force 1s increased in precisely the game way and 
to the same amount at the same instant 

At Zi-ka-wei in China, the sudden change in the horizontal 
force on the needle amounted to about t hyth part of the total 
horirontal force, and at St Peeniug ihe change in the hori- 
zontal farce amounted to yyth part Po benc force, and 
the total force was By about a part of Mn Fall values 

Hence, any cause for etic , in order to be a 
true and sufficient one, must be capable of producing such intense 
magnetic changes as these all over the surface of the earth, 
These magnetic changes are so large as to be quite comparable, as 
we see, with the earth’s total force, so that any cause which is 
shown tbe incompetent from the nature of things to produce the 
one can be held to account for the other. 

Since,as I have shown, the disturbances and the small 
disturbances do not follow t different laws, but agree, 
equally well all over the earth, in-so far as they agree wo must 
attribute ma pe same cause, 

ugust storm, as also during the remarkable 
storm E *31 last, dan difficulties were experienced in 
working the telegraph lines, and Mr. Preece has been kind 
enough to send me of these storms. 

I am also indebted to. the Astronomer-Royal for 
sending me traces of the earth-current aa e records 
quen at Ggeenwich Observatory durmg storm on 

two separate wires, ine ait -rom The cota and the 
other from the south-east, to Greenwich. The two are 
pent oppogite: waya at the mme timeto hat wee 
e towardseGreenwich, on the other it was 


y from it, and comparing these with the earth- 
Tgcords from Der Ene ub cie ind other places, 
gai rent south direction of ts during this storm 


from gouth-sonth-west to 
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north-north-east, with varying, agreement 
gone E TRrias b o A EEEE I an 


the Blafkheath and Greenwich photography regard. From Mr. 
Preece’s record also eargh-currenta, violent from 10.30 a-m. 





9 to midnight. 
Lhe were yer ugust 12, beginning at 11.30 a.m., 
storm, and quietng down about 
30 pm, Ee again et 7.30 and until 
$30 pm. 
Again on the 13th they are strong for 14 hours, from about 


5 in the morning, ne. jÊst about the end of 
storm, 
The general direction of the erth-currents as observed at 
Perey or Haverfordwest, as well as at ich, was from 
jo to dies west. 
uary 31 dast another volent magnetic storm oc- 
ich the currents wec even more violent than in the 


uer 

gui da *with magnetic disturbances and earth 
currents is "the phenomemon of the aurora or polar light, which 
is an electric di m the upper regions of the atmosphere. 
During the August mo pagal storms the aurora was well 
seen in England ; it was seen at St. Petersburg,and as far 
east as Siberia. It does not appear to have been seen, altho 
it was looked for, at Zai-ka-wei m China by ‘M. Dechevrens, t 
director of the observatory, although the magnetic storm was 
so violent there that the horizontal forcg was suddenly changed 
DJ od part of its tatal amont: 

e may arrive at some ides of the character of the aurora by 

studying electric discharges in vacuum tubessand Dr. De La Rue 
has already brought this subject before you in his Friday evenmg 


e second magnetic 


lecture. 

We may gradually pass from electric in air of 
ordmary density, in which we the well-known electric sperk 
between two surfaces, to air of less density but better conducting 


power, and then to air of leas density still, but of such high 
resistance that no electricity will pass. Dr. De „La Rue has 
shown that with 11,000 cells of his battery the distance 
between two points is about six-tenths oran inch in air of 
ordinary density of about 760 mm, pressure? 

When the ina hydrogen tube in redne dto Ai 7mm. 
8,937 celle will cause a discharge to take place through thity 
inches. 


When the is reduced to 642, (about xix-tenths of a 
mm.), 430 will cause a discharge through the tube. 

When the pressure is still further reduced to *0065, it requires. 
8,937 cells to cause the discharge, so that the spark passes more 
cr pere, T of "642mm, than it does at a higher or 

ower 


rea ure, ‘This is also the case with air. 

wer regions of the earth’s atmosphere offer t 
Macs to the passage of electricity, but es we isend the 
pressure diminishes and the electric resistance. diminishes, until 
at last, at a height of between thirty and forty miles, a level 
is reached where the air offers least to the 
of electricity, where the pressure is about Resor ot amm, and 
above that evel the electrical resistance creases, so that 
at a height of about eighty mules the Dares of trices eal 
would not cause a spark to pass, 

If we take e tube which has not been very highly exhausted 
we see that the light from the positive pole extends nearly 
through the tube, and the dark space around the negative pole 
issmall, As the exhaustion proceeds and the pressure of the 
air is diminished, the electric spark passes through greater and 
greater lengths and changes its character, until we get to the 
to the least resistance, Beyond that the 


pressure co 
resistance in the dark space around the hegutrve e ex- 
pands and the molecules fly about more ; those on the nega- 
tive plate being charged with electricity, being repelled from 
ét proceed for a distance m straight lines, and possess the 

ia reed ea A ds Eon glow. In Mr. 
Croo tubes we get very,beantiful effects from this glowing of. 
the glass tube 1 V ROS ue plowing of Ribes bi he 


path of the stream, We may this as a stream of mole- 
cules of charged with electricity, and we see the difference 
between this stirenn and the electris eorrent in a vacnum tube at 
lower exbaustion by the action of the etuponit In one 
case the current gomg through the molecules from pole to pole 
in the tube is bent out of its cgurac*by the magnet, and symmetri- 


` not the sun and moo 
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cules al. the ghigher ion, carrying their electricity 
with are crriéd ava the ic upon them, ` 
and utterly lost and on the of the tube, 
yi up & of energy in the form of heat to the 
tube or to the um ar other substance in the tube. 

T must now show the beautiful aurora tube which has 


p better than any description of mine to 
the character of the aurora discharge in tle 


sising of single bright 


north-east, 
these rush 
xenith, produce an appearance as if a vast tant 
heavens, glittering with gold, rubies, and se 
More exact attempts have been made-to describe the aurora, 
and perhaps Le to quote Dalton's description of 


an aurora as seen by 

A remarkable red appearance of clonds was noticed in the 
southern horizon, whic afforded Ugh tnough to read by, anda 
remarkable effect was expected. e says, ‘‘ There was a large 
luminous horizontal] arch to the southward, and one or more 
concentric arches ngrthward. All the arches seemed exactly 
bisected by the ‘plane. of the magnetic meridian. At lo.30 
streamers appeared in the S. E. running to and fro from W. to 
E.; Pertinet Dn Timber, and approached the zenith, when 
all of a sudden the whole hemisphere was covered with them, 
^ and exhibited such ana as baffles all description. The 
intensity of the light, prodigious number and volatility of the 
beams, the grand intermisture of all the primitive colours in their 
utmost splendour, variegating the glowing canopy with the most 
luxuriant and enchanting eue e E au M Hie 
E id IE sublime spectacle. But,” he 
adds, ''the unqpmmon grandeur of the scene only lasted one 
mmute. Ponte amie Gees a ud Eb 


flashing radiations ; but even then it all other appear- 
the whole aes ie ia 


Amociation in 186 
Wiham Anisroug speka of the sympathy between 


was 


open in ihe sen and magnébie-forces uu (he earth, aha 


notes a romarkable phenomenon sem by independent observers 


n September 1, 1859. 
“A ruiden outburst of ght, far 


cloud over a of the solar surface, rp 
attended with disturbances of unusual intensity, and 
with exhibitions aurora of brilliancy. The 


The Kd ELSE caris of the c changes, the 
depending on the suns rotation on 


his tela the agreetieat of tun: eleven tear period OF c 
disturbances, sun-spots, and auroras, show thet the san plays a 


TeTimportant pat in uing or graning both tho and 


is magne to an intensity much greater even, com 
mass, than the earth is i Then as there are tides in 
the sea around us and pro y in the’earth’s crust, so there are 
certainly very 4arge tides in the ocean of air above us:eand may 
by dragging this sir towards them as the 

frichon between air and earth, and also 


together may account for the presence of; 
y of, vedere 


tarth revolves, cause 
that evaporation, which 


and keep up*the the air and 

negative eleetricity In the à, ese tides in the 

atmosphere will cause the mass of to behind tha revolving 
. 








pest pedes ailes Diae 

el Here theg we hawg not a lagging, of the magnet 
behiti conductor, but a lagging of tho ductor be- 
hind the magnet, and hence, acqprding to the laws of Fara- 


day, wo may expect a current or a gradual heapitg up of 
the air in the opposite- direction «o the current im 
the earth’s crust tidal waves in the atmo- 


will under 
charge of 


it thespodlion St e gut 
uce motion of the static 


changè of temperature and other causes. e 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE.—W. H. Caldwell, B.A., of Caius 
been nominated to at the ical Station at N: 


to the 
ring and Naton, ae W. Clark, 
Mr. F. M.'Balfour, and Mr, Darwin 

for Natural Science have, been offered by 
Trinity College (date of czaminstion; Merch 2a next) ects 
those of the Natural Science Tripos ; HEN 


UNIVERSITY COLLEGE, Livarroort.—The Council of the 
College have appointed Dr. W. A. Herdman to the 


of natural , founded by Lord Derby in connection 
University Co Dr. Herdman is a graduate of the Uni- 
versity of Edin He took the degree of Bachelor of 


Science in 1879 in department of Natural Scienoe, and in 
the same year wes intrusted by Sir W 
Hon of the report on the co 


pointed Dr. J. wn to the profemorship of che- 
mistry in the same college. Dr. Campbell Brown for 
several years held the office of and county we 
of lecturer upon chemistry at the Royal Infirmary 
Medicine: 

* Dr. ALEXANDER BAIN, iiy Profewor of Logical Aberdeen, 
has been eleot®d Lord Rector of that University, 
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Anthropological Institute, November 8.—Prof. W. H. 
Flower, F.R.S., vice-president, in the chair.—The following 
new Members were amfounced :—Miss Becker, Mrs, R, Craw- 


shay, Mrs. Ll pro) Sheldon, Miss Kleanog E. Smith, , 
i dd .R.S., James Wilham" 
ulia T. Brett M.D., Rev. H. 


T. Hall, F.G.S., Ca 


Į 


* F.im hum feed a paper on tho ipf of the Indians of 

British Guiaua. hee éfming aħimism as belief in the exist: 

of spiri i any § , the guthor s that the animism of 

A india of briana in common probe “with that of enan 
. other Àm lean tiben a sot bly of an ex pure 

rudimentary kfnd, hut is much more primitive than yet been 


by stugents of religious evolution, The Indian belief 
1s that each object. and ome ef the visible world con- 
sists of body and s and these countless dual differ 
from each other o in bodily form and in the degree of brute 
force or aninag whick possess, but are none of them dis- 
Ungulahed by the n of any sort of divine character. 
There is no in godi ot a- God, 
in heaven. or hell, "or in ee ae ter death ; nor 


* how in this belief may be found the 
features of the higher religions have 


° Parisq 
Academy of Bciences, ibang eM. Wutz in the 


chair.—The follo 1.—Onethe limit? d£ 
euis bp M Betkebt Int In tho electrolysis of sulphfte 


of- potash (as also of haloid salts), the smallest sum of 
energies capable of working the decemposition is far below 
that which would be ured for the previous setting at ffberty 
of the-alkaline metal. It is to the se n of the 
- acid and the base, plus either the separation of 
the metal at expense of, the base, or the decomposition of the 
acidulated water.—On the combustlons cífecied by bioxide of 
nitrogen, by by ME caeca s The property of burning at expense 
es bionde of ence yap & flame or electric 
TE author shows) on the temperature 
Of the mixtures tabulated, none that develop a 

deel, OF the mitra wei are inflamed ; while those 
developing & higher temperature burn or detonate.—Synthetle 
enis in artifical reproduction of meteorites, by MM. 


dote, enstatite, oxydulated 

"e magnesian.—Solution of two questions of a do ee 

H M. Ciakdi One rr (ial to He a E ea. 

"motion is the prime Fre now accep be NT 
puts the current first) er refers-to the method of. 
construction of moles for harbours by the Romans (they did not 

to the open 


*" M. de-Gaspatin, He controverts some views of M. Dumont, — 
.Report.on a memoir of M, Tesi Oi eine AEDEM UN 
oe y solion ot Me problem is pronounced complete, 


MIM antenli and Margotiet, Zehr ale, thre 

iorum Margottet. Zwier aia, threo new 
crystallised silicates of lithine have been obtained (by means of 
Shloride of litliimn in Fd itis ved that silica may 
take the, L ee of chloride. —On the 


(Lisbon) on the ‘‘Ornithol 


peni apeti er dove zt ,byM. Schulhoh — : 
a general ferm or development o principel pert o 
the ‘bative fifnction, by M. Baflland.—On the reduction of 
ago wih ey aoe of me am tations, 

of which verify relations of the form Fl ¢(+)] = 


Tm Me Appli De te Ie on of an 
derivatives of the second arter, by M. Teixcira.— 

wih partial decals of the tem ic solid (in equililecinm) of 
the pressure exerted on a p pest of, ita arbe is 
Boussinesq. —On the ectric equilibrium, by M. 
-—On the Ld i duit ad operation GF Heine 
port of*force by electricity, By M. Lévy; —Articulated systefos, 
ie care motion ‘or .circular curvajure, Prince 
Experimefital method of determination E. 


Tae one Cs iol a 


M [Vere 17,188. 























à-vir horizon 
power is 
ignite 


does ng 
and its form ls 
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slight peu. on in clectric method, for de- 

Hic iria: the position ang depth of a projec- 
ian ther metallic ce, In the human. body, by po 
Bell. A e omet with aecleph 
inserted ; v c plate, y connected, is 
the skin. ae a a d D 
trembler may be introdmced into the circuit be aeetaee 
m the telephone on contact of needle and LATE æ battery may 
also be included.—New cemcnstration of Riemann’s theorem, by 
M. Croullebois,—The direct-visien spectroscope with calcareous 
spar, by M. Zenger. He combines a single prism of spar of 75° 
reffingenj angle, with agfluid prism (sulphide of carbon, ofl of 

or other liquid) of the same aifyle, The dispersion is 

sree fers of tho protuberances caa be obtalied wth 
great interfity, being staal. lota DIADA pion and noris by- 
reflection, (us funcgion which. 


on alkalme chromates, by M. Varenne. —Reply 

bray on T dasociañon of sulphydrates of ammonia, by 
Engel and Moitessier.—On the vapour-tensions of carbamate of 
ammonia, by M. Isambert.—Modlfications of com of 
green fodder kept ew se, by M. er. alze and 
trefoil lost a little of their arotised er, bat the loss of 
Ee gloran md mea greater; the chief loss being now in 
A e KSE pao 


Pa by M. Silva.—On the contagion of pea 


mare 


eld ue 


superlor Eocene formation of Peru, M, Caraven-Cachin, 
the characters of speech in deaf-mntes, ntes tenghtto articulate, 
by M. Hément He maintains that 
acfent of their country, indicating organic 
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ANTI-VIVISECPON ofisus HUMANITY 
TH physiology ef the brain is a "subject which has 


long beene matter of much speculation and of 


some ent, but till twelve years ago little was 
known about it. Thè experiments of Flourens and others 
had taught us something about the functions of the cere- 
bellum, and Broca’s observations *on disease had led him 


to localis speech in the third left frontal convolution ; bus 


with these exceptions th -fuyctions of the different parts 
of the cerebrum were almost entirely unknown ; although, 
as a whole, it was regarded as the organ oftheugh* The 
experiments of Fritsch and Hitrig, published jn 9670, 


` showed that the cortex of the hrai? could be excited by 


D 


galvanic currents; ‘although mechanical irritation seemed 


. to have no effect upon it. Whenecertgin parts of the 


cortex were thus irritated in the dog, definite movements 
of the paws ensued. : 

In a series of experiments published in the West-Riding 
Asylum Reports for 1873, Dr. Ferrier confirmed these 
results, and great! extended them by experimenting on 
guinea-pigs, rakbits, and cats, as well as by investigat- 
ing more fully «nd precisely the various areas in the 
brain of the dog. Dr. Ferrier's most brilliant disco- 
verie were due, however, to the happy thought of 
using monkeys as the subject of experiment. For 


. though a-general resemblance can be traced betwoen the 


fonctions of different parts of the brain in rabbits or dogs, 
and in man, yet the brains of these animals are so little 
developed in comparison with that of man, that exact 
and definite contlusions regarding the human brain can- 


-not be dram from experiments on them. Monkeys 


resemble man more closely than quadrupeds in the 


more or less erect gosture which they tend to assume, in 


the use of their hands and fingers as prehensile instru- 
ments, and even in their muscles of expression. Their 
brain, though less complicated than that of man, gill 


corresponds closely with it in the general arrangement of 


the convolutions, and even in many details. 

Dr. Ferriers experiments were performed by anssthe- 
tising the animal and removing a part of the skul? so as 
to expose the brai» The animal was then allowed to 
recover either partially or completely from the ansesthetic, 
On the brain being stimulated by touching it with the 


. wires of a battery at various points of its surface, definite 


Movements resulted. A touch on one for example, 
would cause the animal to stretch out its paw as if to 
grasp some fruit, on another to raise its hand to its mouth, 
a3 if to convey the food into it, and another to move its 
mouth and tongue as if chewing. These motor areas 
were chiefly around the fissure of Rolando, towards: the 
anterior part of the brain. Stimulation of the pesterior 
parts appeared to cause sensation (not pain), a touch op 
one- part causing the animal to look round as if it gaw 
something unusual, ón another to prick up its ears as if it 
heard something, and on others to move the nostrils 
and mouth fis if it perceived some unusual smell or taste, 
Destruction of the surface of the brain at the parts 
whose stimulation caused movement resulted in the im- 
pairment 9 loss of the power of executing the Corre- 
sponding movement voluntary, and where stimulation 
Vor. xxv.-*-No. 69 e , ° 
. . 


t, 


2 


. e "e. 
caused sensatión Ns d 


destroyed the corresponding serfsation of*hearing, tight, 


os touch. A 

` Thése experiments might seem at first sight necessarily 
to involve the infliction of great pain, and sofe unthink- 
ing people have loryily cried out agaifist what they call 
horrid cruelty, and have denounced the experiments in no 
measured terms; yetthe fact is that the animals experi- 


estructiop,of the part dimfnished or” 


mented on suffer very little pain, and probably a single 


sportsman in a day’g pheasant-shooting inflicts*more pain 
than Dr. Ferrier has done in the whole course of his re- 
searahe® “very one will understand this who has seen æ 
child hurt its finger and cry bitterly for a few minutes, 
and then run cheerily about as soon as thé wound was 
bound up. ae 5 

The painfub, part of Dr. Ferrier’s experiments, viz the 


eexposure bf the brain, was perfofmed unger ansesthetics, 


and when the animals were allowed to recover they ex- 
hibited no signs of pain. Stimulation of the surface 
of*the brain, even on the sensory areas, oes not seem 
to cause pain. The effect of stimulating the motor areas 
and thus causing movements of the limbs in monkeys, 
appears to be simply to excite thelr wonder and curiosity 
at tho extraordinary circumstance of their limbs moving 
independently of their volition. 

The localisation of function in the brain is of exceeding 
interest as a simple addition to our knowledge of the 
wondrous mechanism of the body, but it is also of very 
great use in practical medicine. By means of it we are 
able to say, with considerable certainty, that the lesions 
which give rise to particular groups of symptoms are 
situated at this or that point in the brain. Ferrier 
found, for example, that stimulating one part of the brain 
would cause movements of the hand, ending in clenching 
of the fist, and if the stimulation were continued for a. 
long time other muscles were involved, until at ‘last tbe, 
animal fell into an epileptic fit Previous to Ferriers 
researches ewe were im the dark regarding the origin of 
epileptic fits in man, but now when we find a fit be 
ginning with clenching of the fist we can with consider- 
able certainty localise the cause of it in a definite region. 
of the brain. Not unfrequently epilepsy comes on after 
a blow or fall on the head, and may continue for months 
or years, completely ruining the patient's prospects, and 
perhaps ultimately destroying his intellect. In such cases 
the disease has been cured by the removal of the injured. 
portion of skull; but before the researches of #hich we 
have been speaking showed how to localise the iffury, this 
was impossible, except immediately after its inflictio 
and while A evidences of its position were unmis- 
tikable, ow, However, thanks to Ir. Ferrier, it is. 
possible to operate successfully long affer the injury, 
as the following case, which we extract from the Britsk 
Medical Journal, will show :— 

“A chil received a blow from a poker ; 
produced S por n priu: and nó scar or esed 
of boneremained. A year later the child had&n epileptic 
fit, and co@tinued to have fits daily for about seven y 
with occasional periods of exacerbation, at which time the 
fits increased to twenty or thirty a day. At the end of this 
time Dg. Ferrier was asked to see the child in - 
tion; tenderness was found over the yight parietal regi 
with loss of power in the left hand and indistinct utterance 
from loss pf muscular Power in the lips. Trephfhing wag 
decided upon, affd Dr. Ferrie? pointed out that’ the seat 
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to the centres fer the arre and lips, which seemed affected, 
This was doné; éor etght weeks after the operation the 
child was free from fits, and at tke periodical exacerbation 
the fits retuned, with always i severity.” 


We have given %nly one instance, put Dr. Echeverria 
has collected 165 cases of traumatic epilepsy, of which 


` 64 per cent. were cured by trephining. Nor is it only in 


epilepsy that operative procedure, directed by the know- 
ledge gaintd from Dr. Ferrier's regearches, is useful. 
In abscess of the brain it guides the surgeon’s knife to 
the spot where the pus has accumulated, and even when 
disease is due to tumours, it indicates their site, and 
enables.ther to be removed and the patient cured, as in 
a case report&d in the Glasgqn* Medical Journal. It 
opens a new region in the treatment of diseases of the 
brain, of which it is ifnpossible at present t see thé 


: limits; and when we consider how recently the discoveries 


* the lives ef their patients. e e. s 


have been made it seems extraordinary that they should 
have already been productive of so much ben efit. Opefa- 
tions on the head are not however to be rashly undertaken, 
and in Dr. Ferrier’s first experiments he found that injury 
to the brain was apt to spread beyond the primary limits of 
the lesion.. Prof. Yeo therefore commenced a series of ex- 
periments for the purpose of discovering how far improved 
methods of operating would obviate the risk incurred in 
such operations, and his attempts have been very successful. 
These operations were carried out with a proper licence 
and certificate under the Vivisection Act. Dr. Ferrier 
embraced the opportunity of observing these animals, 
and aided Prof. Yeo by his advice, so that each experi- 
ment was utilised for the purpose of increasing our 
knowledge of localisation, and thus aiding diagnosis, 
as well as of improving the mode of treatment 
For these observations he was summoned before the 
police-cóurt last week by the Sotiety for the Rro- 
tection of Animals from Vivisection, on what grounds 
it ls difücult to see. Though ethe summons was 
dismissed by the magistrate, the prosecution no doubt 
caused much worry to Dr. Ferrier, and might have caused 


"expense, were it not that the British Medical Association 


took up and defended the case, in order to show its 
appreciation of the value of Dr. Ferrier's services both 
to medical science and suffering humanity. It is now 
about five years since the Vivisection Act was passed, 
and the late prosecution of Dr. Ferrier, while it shows 
how carefully tho Act has been observed by physiologists, 
affords ewidence that an Act which purported to be for 
the prevention of the abuse, is being converted into an in- 
strument of annoyance to those who are best qualified for 
the use of experiments on animals. At the time the Act wa 
passed many persons objected to it, on the ground that it 
was quite exceptional to legislate against an abuse which 
bad never been proved to exist in this country. It has 
been shown by many statements made in the medical 
journals within the last few months that the Act is being 
administered in such a manner as seriously tq interfere 
with the?progress of science ; and it seems not unlikely 
that the present insult to one of their number may rouse 
the medical profession to*combined agitation against 
restraints on research for the acquisition of that knowledge 
which may enable them to lessen the sufferings or save 
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The Eghpi of the Pas, By Eraspus Wilton, F.R.S. 
(London: Kegan Paul, Tafach,and Co., 1881.) 
HE increased! interest taken ig Ancient'Egypt has 
produced of late two new histogies in English, 

and two in French and Gerfoan. The English histories 
are last in the field, and are those of Prof. Éawlinson 
and Sir Erasmus Wilson. These histories are not really 
the work of Egyptologists or experts like that of Brugsch 
Pacha and M. Maspero, but are attempts t® produce. 
readable works for popular purppses by writgrs interested 
in Egypt or writers of history, and have consequently all 
the mêrits and defects af that kind of way of treating the 
subject. | i 

The present article is devoted to a consideration of the 
work of Prof, Wilson, which has last appeared, and is 
exclusively devoted tp history. It comprises the history 
from the oldest days, the first appearance of the primitive 
Egyptian, the aboriginal of the Nile, till the last of the 
Pharaohs, the miserable Nectanebo, who abandoned his 
country, but not his wealth, to the foreigner B.C. 345, and 
from that time till to-day a foreigner, @ accordance with 
the law of monarchical nations, has-ruled the country 
with the usual results. M ; 

The question of the first man of the Nile has not yet 
been settled, and he was probably .one of those types 
which have disappeared from view altogether, and belongs 
to the fossilised remains of the planet. But history has 
little to seek about the prehistoric races and evidence of 
an antecedent state of dawning civilisation ; flint weapons 
are very scanty and obscure, and do not aid the solution 
of the problem The obscure period of “the followers of 
Horus” has no historical or chronological emportance, 
and belongs to the hary epoch known as mythical and 
immeasurable. Actual history, but not positive chronology, ` 
begins with Menes, and the facts ascribed to Menes are, 
according to historical criticism, such as can be accepted 
as credible. : 
e If has been agreed to designate as the Old Empire 
that part of Egyptian history which glides from the 
first to the sixth dynasty. This comprises the Pyramid- 
builders, most, if not all, of whose geometric sepulchres 
are situated in the plains of Memphis and its vicinity on 
the western bank of the Nile. Although no pyramid can 
be identified with any king'of the first dynasty, and the 
names of monarchs are known only from official lists 
and after-recollections,a monument ofthe second dynasty . 
from a private tomb is in the Ashmolean Museum at 
Oxford, and shows that the civilisation at that remote 
period had attained the same excellence as at the fourth. 
It was under this dynasty that the worship of animals—an 
African idea—arose, and if the pyramid of Sakkarah, with 
its nugerous chambers, was, as supposed, an early 
sepulchre of the Apis, that edifice must have been erected 
uhder the second dynasty, with all its geometric regularity 
and arclfitectural knowledge, four centuries after Menes, 
Certainly writing, sculpture, painting, the arts and sciences’ 
had attaified a great advancement and development: 
Still further advancement is visible under the third 
dynasty, and in the tombs which lie around the Pyramid 
at Meidoom sculpture bad then a high *xcellence, 
and the portrait of the indiwdual as well executed as the 
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Romar sculptor c&uld dte it. "he men were painted 
a king of copper colos ake wollnen yellow, like the S&mitic 
races. Thé ged. tintgappears later, and the lifs at all 
periods seem to show tM an iffusion of black blood 
^ even at the earliest age had been trafisfused into the 
"Egyptian race. Sen or Senophris had already con- 
quered the Arabian Peninsmla of Mount Sinai and 
worked t&e turquoise mines of the Wady Magarah. 

Besides turquoise, however, copper slag has been found 
at the spot, but the ma/s, an obgcure word, sometimes 
apparentlwused for a light blue colour, is decidedly not 
copper. The Great Pyramids, however, are the work of 
the subsequent dynasty, wRose history is chiefly an account 
of Pyramids and their constructign, with an gccastonal 
notice of their builder, and the present work judicioysly 
gives the history without the fallacious theqrief which 
have found favour with credulous enthusiasts, 

Although iron weapons have not fourfd of the age 
of Cheops, a sheet of this metal was discofered in one of 
the air-passages, and a copper tool in another, and the 
name of one of the monarchs, Merba, “lover of metal," 
or “iron,” occurs amongst the kings of the first dynasty. 
Except for monumeptal remains the history of the fourth 
dynasty, is unimpottant, although it kept up the conquests 
and mines of the Wady Magarah, and architecture and 
technical arts improved, while sculpture and portraiture 
continued their unrivalled career. With the fifth dynasty 
the interest begins to thicken, the Pyramids are no longer 
dumb stones unable to explain their appearances on the 
great Memphite plains. The presence of pyramids and obe- 
lisks had shown that there was a religious system; the in- 
scriptions in the Pyramid of Phiops at Sakkarah, and those 
of his successor, show that the myth of Osiris and the cos- 
mogonic ideas connected with it had already developed, 
while the passage of the soul along the starry heavens, 
and the constellations, especially Orion and the dog-star, 
prove that the eschafological notions of the period differed 
exceedingly from those of subsequent periods, while the 
ethical writers of the period herald the advent of-philo- 
sophy. The sixth dynasty, the inscriptions on the pfra-, 
mids of which have been recently discovered, follow the 
same ideas as the fifth dynasty. Sir Erasmus Wilson has 
now been able to avail himself of these recent discoveries 
of the texts of the fomba. After the sixth dynasty lists 
perhaps supply the succession, but there is a monumental 
gap till the eleventh, and thence from the twelfth—a fair 
succession, Thebes, Tanis, and Heliopolis supplant 
Memphis. : 

. The fifth dynasty had no very important history, and 
that of the sixth only acquires importance from its enrolling 
negro troops for the purpose of its northern wars, and the 
religlous inscriptions recently discovered in its Pyramids 
throw light not only on the earlier religion, but on the 
antiquity of the worship of the gods and their velative 
place in the religious system. The first dynasty after 
the sixth which has any history is undoubtedly th& 
twelfth, although the tenth attempted to reafh funt 
or Somali, or Cape Guardafui—early evidence no doubt 
of sea-golng ships on the Red Sea and eastírn coast 
of Africa. The history of the twelfth dynasty, its obe- 
lisks, labyrinth, Lake Moeris, is well and fairly given, 
but no additional light is thrown on the period already 
well knowt from the morfimegts and the Turin Canon, 


d . 
NATURE 





* 
and the Sallier “an ¥*Berlin 
dynasty did not penetrate farther *than the"peninsulg of 
Mannt Sinai, tranfferring fheir search fof turquoises and 
metals from the Wady : to the Sarabout El 
Khedem in the vicinity. Distinguished as it"is by the 
advance in the arts and sciences as thanifested in the 
tombs of Memphis, Abydos, and Eileithyia, its principal 
features were the undying thirst for gold, and constant 
search for slaves in the South amongst the Negroes, and 
its fortifications over jhe South and North again Negroes 
and Asiatics, There is a fair account of the twelfth 
dynasty, but the history of that period is capable ofe 
some expansion. The obscure subsequent dynasties, 
especially the Shepherd rulers, various monutnents and 
statues of whom have "been found at Tahis, and are 
described in the wiitings of De Rougé and Mariette, are 


“girly give&. Some further infomation qnight perhaps 


have been added, but there is enough to satisfy the lam- 
bent curiosity of the general reader. The history of the 
eighteenth dynasty is well known, and altheugh the rich 
discovery of mummies at the Deir-el-Bahari has not 
added one iota to this period, it has confirmed some old 
ideas. It is certain that the queen of Aahmes I., called 
Aabmes Nefertari, ‘‘the good companion of Aahmes,” was 
unequivocally black, and no sacred office could possibly 
wash that Ethiopian white. Black she was always 
painted, and an Erastian priesthood never attempted 
to whiten her face. The throne of Egypt under this 
dynasty was occupied not by one, but by a succession of 
mulattos, and there was no deficiency either of courage 
or intelligence in the monarchs who raised Egypt to the 
highest pitch of glory, and stretched the boundaries to the 
Euphrates, if not to India itself. Egypt, in fact, always 
had a great infusion of Nigritic blood in its population, 
more Semitic perhaps on the East and European on the 
West, but undoubtedfyvery Nigritic on the South, where the 
miscegenation with the blackfraces prevailed. The princes 
of /Ethiopia, scions of the royal family, were no doubt 
at this time red Egyptians in their parentage ; but’ there 
were then, as now, two kinds of Negroes, the black and 
the copper-coloured. Many of the male contemporaries 
of Cheops have a chocolate hue, which hardly agrees 
with a Caucasian origin. Sir Erasmus Wilson seems 
puziled about the inscription at the base of the obelisk 
of Hatasu at Karnak; it did not dovetail in with chrono- 
logical theories, so Lepsius assigned it to the “blundering 
stonecutter’’; but later explanations solved tfe seven 
months, by showing that the kings dated thé regnal 
years from their accession, and that the date of the 
accession fgll,within the [seven months, and the seven 
months were in two regnal years, and that it was un- 
necessary to add twelve months to the calctilation, This 
has been generally accepted. by scrupulous chronologists 
only too anxious to play at figures, and it appears a 
naturnl one. No, one need marvel at the rapidity 
of the work, as the wishes of tyrannical princes have 
always" been carried out with a marvellods rapidity, 
without the least consideration for human life, much less 
of toil. The grandeur of the works of Thothmes ITI. at 
Karnak, his obelisks and his efploits, are given, but-the in- 
genious captur of Joppa by a stratagem worthy ofthe pèn 
of Polysenus, and the cquntries where Thothmes hunted the 
elephant, ‘arp not pointed out. e India has been suggested, 


papyri. On the netth this ° 
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. : e. 
and neater than India en his NUNC LUE he could not 


have found herds of this anjmal, whiJe the Rutennu, a 


very Indo-Chinese looking race, brought as tribute to 
_ Egypt, ir the,reign of thes great conqueror, the white 


elephant, painted red and white, with gilded ears and 


` taes., Had the fame and terror of the Egyptian conqueror 
reached the confines of Burmah, and the princes of Indo- 
China prapitiated the Egyptians with that expensive pre- 
sent, a white elephant. All this occurred about 1600 B.C., 
.and eight centuries later, in the reigneof Shalmanser I1., the 

` »elephant, as a rare animal, figures on the obelisk found at 
æ Nimroud depicted in a style far inferior to the “Egyptian. 
‘The mutilated mummy of Thothmes has been found at the 
Deir-el-Bahayi, and all that remains is inadequate to give 
an idea of his person. His successors came into conflict 


with the Khita, the supposed Hittites,"but so did tpe, 


Ptolemies long after the Hittite kingdom is Supposed to 
have been extinguished. The account of the Pharaoh 
.W'huenaten and the obscurity which prevails about, the 
succession affer that heretic, might have been enlarged, 
and a little more said about the Pharaoh Horus and the 
historical difficulties about his reign. The hypothesis of 
Brugsch Pacha, that he reigned twenty-one years, is 
plausible to superficial observation, but not acceptable on 
deeper reflection ; but these are Egyptological points not 
in the absolute province of an historian, unless on sepa- 
rate independent philological research, The theory of 
Brugsch Pacha, that.the invasion of Egypt by the 
Libyans was accompanied, not by Greeks and the 
people af the Isles, but by Colchian tribes from the 
Caucasus, although supported by ingenious philological 
reasons, is not accepted by Ebers and others, and is not 
entertained in the work. This account of the nineteenth 
dynasty and the route of the Exodus, it bas ben already 
pointed out, does not correspond wigh the physical condi- 
tions of the country or the late surveys, but the& the 
original error is due to the French engineer whose hypo- 
thesis was too hastily seized on and proved with too 
much special pleading. The history of the twenty-first 
dynasty is only imperfectly known, but here the recent 
discoveries have thrown additional light on this obscure 
period, The mummies at the Deir-el-Bahari have aided 
in the determination of the succession, and it is evident 
that these high priests were not only descended from the 
“Princes of Ethiopia, who, originally appointed by the 
Phara maintained a kind of hereditary succession, 
"but also belonged to the black races, the flesh of Pinotem 
IL being unusually brown, and revealing a Nigritic 
desceht, there was a strange similarity with the featureg 
of Khuenaten, who also probably appertained to the 
same race. ‘The hypothesis that Shishak was an 


Assyrian king er prince is not confirmed by the annals 


of Assyria nor Nimroud, whose Egyptian name Namruth 
is suppased to have the meaning in the /Ethioplan dialect 
of Panther. Butthe name of Nimgoud is not yet identi- 
fed cithe in the Assyrian or Babylonian, and although 
the names of Assyrian persons mentioned èn Egyptian 
haye little resemblance with those given by the Assy- 
‘hns . themselves, still gngenuity might convert .Pul 
{shames into Assur-Nazir-Pal, who ruled sdme time 
about ethe period.” The "Ethiopian dynasty is given 
with same detail, but ‘there ig ‘some ‘difficulty about 
“tht #2Thopian Piankhi,*who conquefetl the supposed 
: : e . ee k 
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‘stated that acceleration is the Ens 
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dodekaroty or rule, who “aappeiged over Egypt ac- 
cording, to the Assyriuf anfals, and whose ames 
are recorded on the historjcal ecylindem? of Assur- 
banihabla, or Assur-Panipal Anc enter into Egyptian 
history. The pésition of Piankhi js. placed immediately 
before the twenty-sixth dynasty, on accgunt of his having 
for antagonist Tefnekht o*Tnephakhthus, the -father of 
Bokkoris, king of the twenty-fourth hne, Buf Piankhi’s 
name occurs amongst tbe kings of the twenty-first 
dynasty, and Piankh» may have been placed too low in 
the series. The Ethiopian invasion of Egypt is amply 
detailed in the Assyrian annajs, but the information of 
the Egyptian monuments about Sabaco and Tirhakah is 
scarfty. . e 

Zhe “Egypt of the Past” maybe safely commended 
to the general reader ag containing in a lucid form all the 
contributions of monurgental sources to Egyptian ‘history ; 
itis not too*S ong ngr detailed, and is in a portable form. 
The plates are very well executed, especially the wood- 
cuts ; the coloured lithographic ones are gaudy and hary 
in the style of Turner, but as that is supposed to repre- 
sent a kind of abrial perspective of the highest order, it 
will no doubt commend itself to aesthetic minds. It is, 
however, a good work, and well got up. 
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OUR BOOK SHELF 

Natura! Pho. for London University Matriculation, 
By ciate . Aveling, D.Sc. (London: Stewart and 
Co., 1881 


WITH text-books innumerable devised specially for 


their use, it would be remarkable if candidates for . 


the London matriculation should fail gn natural philo- 
sophy. That so large & proportion should fail in this 
subject, as is the case, must be due not"to the quan- 
tity, but to the quality of their sources of instruction. 
t then must be said of a her who takes upon 
himself to venture on.the ‘scene with an inferior and 
trashy work:in which all the worst blunders of the 
exploded text-books of a past date are reproduced? 
Akhough the writer of the book lying before us feases 
his indebtedness to the excellent manuals of Dr. Wormell 
and Mr. Philip Magnus, and to the invaluable assistance 
of his friend Mrs. Annie Besant, he tannot be congratu- 
lated on his success in following in the tracks of his 
predecessors, His book ia, in fact, a cram-book of the 
worst and weakest type. The bartst minimum of the 
subject divided into the inevitable Statics and Dy- 
namics constitutes the preme Optics and Heat 
being somehow thrown in along with Moving Bodies as 
divisions of the latter of these two branches. 
ing over the Introduction, we arrive at the heading 
“Definition and Divisions,” where.the serious business 
of teaching natural philosophy begins with the words : 
“From its earliest years a child is surrounded by a world 
of beauty and of mystery,” and the author proceeds anon 
to advance grave ents for the conclusion “force, 
then,eis the cause motion.” After this it is mot'very 
surprising to read (p. 165) that as the “ phrase ‘change of 
velocity’ 1s cumbersome, it is replaced by the exceedingly 
inportant word ‘acceleration’ ” And then, as if the 
author were not sure whether to 


That ‘this 1s mo mere 
talami ds clear from thenext page, where it is twice 
ofgvelocity per 
the, author ex- 
pressly states that “ 


second that.occwrs m seaond, 
e 


ve us too little or tod ` 
“much in his definitions, we are told in the very next sen- 
tence: " Acceleration is the change of velocity ‘per unit ‘of 
time łat osours ina unii of time’ | 


le acceleration ‘is not within our . 
e 9 


^ 


š A e NL F . 
Not. 245 48811 MEL 7 


mie pue book." gond Lay of Motion is given 
ey herd an @stead of the perfec New- 
us pisa whi Tos best treatises on dynamics 
have given it since tary re|urn to Newtonian pre- 
cision was inaugura t, c endi Tait, On p.i 
the author j Soon dd eure. Gadi on an 's 
machine, with af mass of one centigramme. Did 
- he ever the experiment» On p. 241 the student is 
told that Torricellian vacuum is to befound in the 
dis left by the mercury at the, top of a ZAersmosuter | 
der the heading of Calorimeters (which i MTERA 
are nowhere described} the novice is infi 
at 7 Joke established che fact dat 772 pounds of maa 
through appen ad È out a thermal unit” ; rand 
ME it heat is the product of a mass 
into: & length. Dad as as this is, it is onable begide a 
in the eie part*of the beok (p. 10), in 
which the reader is assured that a force generates, hea? at 
the point of its a ride E when ¢heoint ofeappllcation 
does not move forward. One * of gathering 
from the rank crop of blunders ; bate &xample— the 
very last sentence of the boolib ws fhe accuracy of 
our author's physical knowledge as displayed in his theory 
of dew. “A tarpaulin spread over the ground, or nature's 
tarpaulin of clouds, will reflect the radiating rays (sic) of 
arab me under ie tarpaulin ar clouds, dew is not 
Let me n? Aveling (p.- 6), “with two 
tis (1) Thg That no S Tou i ia worth reading that is not 
; (2) that the ideas enunciated by a 
ue y voice or pen, are not thoroughly the 
, ideas d the learner until they have been expressed apo en 
in his own words. If, therefore, that which I ama 
to write is in any sense useful, it will be worth the while of 
the student to make analysis thereof.” What if the 
student’s anal ait throw unerpected light on the first of 
these truisms S. P. T. 


Der Wolkergedanke im einer Wissenschaft vom 
Mensc, tind ume re auf ethnologische 
Samminnpen, erlin, 188r 

Dis Vorgeschichte aah eA (Berlin, 1881.) 

THESE two pamphlets, by Prof. Adolf Bastian, are written 

to promote the doctrine he is never weary of teaching, 

that the scientific method of studying man is the museum- 
method of collecting and classifying his results, whether 
these be kic ede or idols, or myths or superstitions, or 
what not. en in a group of such Rat ae there comes* 
into ea onon common pn e or thought, this is a VolAsge- 
danke, a oF the po mind, a definite 

a E e A for the ep of man to occ itself about. 

It was the desire to get at-euch gener principles of 

human action that fed the late Prof. Waitz to compile his 

“Anthropology, and Prof. Bastian has gathered, in the 

many volumes he has published, an even vaster museum 

of human facts, In the first-named of the two publica- 
tions above, the reader will find collections of eviden nce as 
to many of the problems which are now occupying the 
minds of anthropologists, such. as the itive relations 
of the sexes, the development of the y and of pro- 
per and the belief in ancestral and patron spirits. ne 
es of comment with which the author links toge- 

ther his pages of citations are of especial value, as givin 
his vv dn of the meaning of the facts, In the od 
the author traces the growth of anthropological 
museums out of the old cabinets of curiosities. Neithes 
treatise is well: suited to quote es from, gs these 
lose their, value when disconnected from the rest, like 
single specimens taken out of the museum. Now and 
then Prof. Bastian makes a sort of holiday di ion, for 
instance where he collects page u uir aris a modern 

European miracles, relics, and pilgrimages, about which 

he truly says, “the nature-peoples, with their rude, clumsy 

fetishes, age no match fo» the su tleties’ of super-refined 
civilisation " ` 
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[The Editer does srotekeld 


responsible fon ens expressed 

by. kis dir do mothe rep he bine ra fo return, 
er fo correspond with the goriters of, rU. MONTI MI. 
No feotice is takers of anonymous communicatt 

[The Editor tergently requests corresponden to M deb letters 
as short as perth. The presitrre om Ais space ts so gross 
that tt ts. impossible otherwise to ensure the t CN 
of communications containing interesting and sewel facis, 


Telescopic{ Definition in aHazy{Sky | 


THe diminution of star dishs during tem haze or ever 
by a thin passing cloud has been ly noticed by Sir 
John &IefecMel. The effect of this haro is ap to, 


diminish the intensity of diffraction phenomena. The mark- 
ings on the full moon have never been seen so kened and 
distinct as through the hazo of London fog. one Pechan 
a very gentle east wind brought down a London 
That theair was extremely still, but eb enel with 
Hare. Castombore a magnifying Ar vB edi 
fnatic. The object-glass w as adjusted te the axis of the 
iube. Finally an intense jet b ring was seen to surround 
each star of this celebrated double, supplemented with one 
bright perfectly defined diffiaction-ring, then a inter at a 
further distance could be descried. e perfection of this de- 
finition has never ance been attained. The haze had settled down 
into still air. The eastern breere had died away. The brown 
fog remained in the sky ; diffraction assumed its most perfect 
form. The moon bore any I could muster with 
absolutely steady definition. These states of the atmo- 
sphere are rare, I can now record a pia 
of this wonderful steadiness, On November 9 Col. 
Mr. Maunsel, and myself, were o Saturn with hw 
Calver miror, The crepe veil and belts were well shown 
with the pale blue Polar cap. Ball’s division was intensely 
black, outer ring was narrow, and its dark tint con- 
trasted strongly with the brilliant whiteness of the Inner ring. 
Iwas greatly astonished, however, to descry Encke's dividon. 
on the outer ring urually called A. The shadows of the ball 
were well marked. The eastward :hadow much stronger than 
the western. A very brilliant narrow bend edged the northern 
belt near ého plare of the rings, ‘The inner edge of the ring B 
projected a thin shadow on the bell. A lady who had no pre- 
vious know ledge of thebelts, entering the observatory last night, 
arene appeared to consist of several fine lines of parale 
bands separated by very fine brighter bands, At II p.m. there 
rok AS A Saturn appear d 
immed, and Jupiter shorn of his brilliance Yet 
Cal Abadie writes : Jupiter was e sight to be remembered. 
The diatinctre-s of all the belts was enhanced by zones; 


one to the north of the uppermost belt was particularly to be ° 


noticed. The clouds between the equatorisl belts changed in 
appearance from being very fleecy to & long wavy appearance’ 
(we were obe about three hours), The moon was too dim 
for observation. cke's division 1s so seldom seen in my ape- 
rience, ita appearance in the fald oF ao amall a telescope was a 
matter o surprise ; bat the concmrent testimonyt 
Hyde das iqobed AW Goes iis ban, certainly 
should have greatly doubted the accuracy of the o on. 
At all events, it is a valuable demonstration of the vakie of the 
chiare-escuro m astronomical rerearcb, 

Eastbourne, November 16 G. W. RovsTON-PIGOTT 
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gem oc The Morteratsch Glacier * 
Duwe m 2) ray dnce puis d nme T bokit 
opportunity of making a few observations relative to the move- 


ment of the Morteratech Glacier, which may te of interest to 
some of your readers. è These observations were tal en fase the 
artificial cave of the above glacier in preference to, the surface 

as I thercbg obtained a more direct. measurement with a fixet 
point, as will be shown p esentty, and greater protection for the 


lonary stations, made in the Ice, against disturbances of 
Fastuating temperatures or they curiosity of visitors, The 


arrangement was `y sim in the roof*of the 
cave 2—4 in. Yoon aaa feet og ow ere fixed, at*a 
relative angle of 45*, in such a way, that they prevede each 
other from dropping Sut, and were fi d to- 

2 amdi? metal bend, from which a plumB-bolf wes 
7 e 


ee . * 


a o Pai ° 
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: suspended. Below this, qn,the floor of 


«'5161n. per day.) End of glacier receded 








e 
cave, was a boulder, 
firmly embeddfd in theeearth, and unaffected by the ice; 
this constituted any gt aa st A line ebeing cut on it, to 
correspond with the centre the bob. In this uy 
ee UN ee ie eine e Rec he cl ob 

The following ere some of the results ob- 
othe mle meros citi tomaria te moet d 
CM une a Eum ed 
In consequence one would expect an 
in the wing speed, A E ae ee 
to nearly oa third. Movement in cave from August 1 to 
tember 180r nine days, max. '354 in, min. 
'176 in. day. e surface taken at 
ths cf a mile from snout, up the valley, 


ep- 
3 ia., mean 
e of glacier, 
amounted to 
in to ‘wee time 
19 ft., or 4°65 In. per day. prier etnies total loas tn 
i eas os 9 in, or nearly 4'5 in. per day. T must add that 
o n was fixed aj 40 ft. from the entrance, 
beyond that end further in the cave the floor formed pert 
e A station could be found, Also, the 
surfaco ction of the iée on the shore—both at the side of 
glacier, where tile surface measurements were made, and at the 
cave—was considered about equal, and-could therefore not account 
for the great difference of movement. * Hugo Leuvroyp 
November 19 





Arctic Research 


WITH reference to a letter in your number of this week 
(NATURE, vol. ME p. S3) in which ıt is stated that the Arctic 
shores trending th a meern aspect, are most encum- 
bered. wiih MM that tuote, miiran P aspect re moat 
free from ice ; I beg to suggest that, in order that your readers 
may not be miled on a poin int of geographical interest, you would 
do well to insert the fo wing extract from tho writings of Sir 
Edward Parry : 

“Iwil mention & circumstance which has particularly forced 
itself upon my notice in the course of our various attempts to 
penetrate the ice ın these regions; which is that the 
eastern coast of any obo What le Ta m bing 
the westen sides of seas or inlets, having a trending at 
&pproeching to north and south, are, at a gtven season of the 

generally more encumbered with ice than the shpres which 
Tire: an Opposite aspect: ' The four following may be adduced 
in illustration of this fact, and canno$ but appear somewhat 
striking’ when considered in viewing a map which exhibits the 
relative position of the shores in question. 

“Tt ts well known that, m the northern sea 
from latitude 60° to 80°, bounded on the east by Lapland 
S and on the west by Greenland ; the whole of the 
latter coast is blocked up by ice throughout the summer, so as to 
make it at least a matter of no oesy enterprise to approach it, 
while the navigation of the eastern portion of that sea may be 
easlly performed without difficulty, even to a very high lattnde, 
and at an early part of the season, A second equally well- 
known instance occurs in the na n of Devis Strait, which, 
from about Resolution Island, in latitude 614°, to the parallel of 
at least 70, is usually inaccessible as late as the month of August, 
md deal of it, in summer, is not accessible at all; while 

navigable channel is found open on the eastern side 
of ihe sealt (that is, on the western coast of Greenland) many 
weeks before that time. Wo experienced a third and very 
example of this kind in ing the eastern shore of, 
Mel Peninsula in the 1822 and 1823,,the whole of 
that coast exo | -with ice as to make the naviga- 
tion extremely cult and dangerous, Now, on the eastern 
side of Fox Clmnnel, there ıs reason to believe, as well 
from the account of that navigation in 163r, end that 
of Baffin in 1615, as from our own observations, that 
there is little or no ice during the summer season, The last 
instance of the same kind which I shall mention is that of Prince 
potas Inet, and of which the events of this furnish 
striking a proof, the ice a always toecling to the 
western shore 1n a very manner, while the opposite 
coast is comparatively free from it. 
t These facis, when takenetogether, have long ago impressed 
ee ee eee 
fener tion of the sea towards the west, the ice to 


set in t direction, when not impelled by contrary winds or 
docal occasional currents, until ee 
whith ar€ actually found to b& most by it." 
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I need only add that $u 





observation ee e ed 
the accuracy Tf St Edward general rule ; of 
course thffre are exceptions the action dol currents 
and winds, LEMENTS R. 
21, Eccleston Square, “Rovemb& 19 . 
Curious AEST of dco ; 
During a botanical on recently made Gangotri 


Glacier I noticed, early-on the morning bf October 6, some very 
beautiful and curious formations of ice, which must have been 
formed during the night, It was hard when I 
left my camp, after an early breakfast. Tho ls beside 
the river were com frozen over, and the smooth boulders. 
of granite were coated with i of i nee 

increased the difficulty and 


slope (& favourite Sena tha ine of te 
year for bathal, or oe clothed 
over with small masses b pas White fin Ter" e mushrooms 


a better description of their 

to & certain kind of thin, 
cylindrical blaguit, which fẹ sometimes eaten as an acoompani- 
ment of only they were pure white and not cylindrical, but 
rather -haped, the larger o 


clusters round the lower portion of the stems of a 

P which was abundant in this ey, in an 
pared Srey Ble ppcenerd may I ahoni be glad to knoe lf i 
curions kind of ice structure has been obsetved elsewhere. 
Saharunpore, N.W.P., October 31 J. F. DurHir 





Meteor 


purple meteor was observed here on Novem- 


1% at 5h. 54m. p.m. G.M.T., by the Rev. A. Corti and 
one the assistants of the Observatory. 


À MAGNIFICENT 


B Aurige it was not iri bat as it was paming 
the constellation Lynx increased until it outshone 
Jupiter. It» shape was at first round, but, when it had 


near e Urxe, it burst into three 
the epe oF thie threo peer belag closely f 
two, were as bright as first- stars, They all 
disappeared] near x Ursæ, the total arc describ&d more 
than 70°, The meteor was visible for seven seconds, left a 
long train, which soon disappeared. The velocity of the meteor 
decreased gradually ay if approached: lts. bend polus 

J. Perry 


Stonyhurst Observatory, TM November 17 


ÅT a quarter to five ES afternoon, when the sun 
sues atone no wae mis YI DIS I and another inhabitant of 
this place saw a large blue meteor issue from a height of twenty 
degrees above the north-west horizon, and fall in a sharp curve 
for, fifteen until it disappeared behind some woods. 

Ta falling it snared fragments belynd it, but retained its 
which looked quite sickly. How vivid 
mu the mebioris have been | M. L. Rouse 

Sunnymead, C Common, November 21 ! 





T oaia Wen e Bue Mee last aghi dl EAD It came into 
t so closely in the neighbourhood of & brillant white star, 
I took to be Sirius, that, as it shot in an apparent straight 
ing or segment of e very lego um; arc, across the sky, midway 
rion, then due south, and the horizon, the mome 
illusion to the eye was that the star, which it in - 
tude and brilliancy had left its place and travelled west. 
Bregacr, Bournemouth, November 18 { Henry CECO, 





M 
e. 
ee 5.45 on the of the r5th inst. a meteor, larger 
Judi, bat not. ao Delph appeared under Cepella, and 


a orizontal oourse, till ıt disa 
distanco helow the terminal star in 
never saw so long a . Twice in its course it disappeared or 
became very faint ear the end it broke into two, the seoond 
part ght inthe ap me former. At any computation of its distance 

flight in the upper regions of the atmosphere mult have been 


Bi aie enofzibrsl; d ig ip gra a pai 
x I LE I i 


e tul of Uge Major. I 
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throug trough, the mme ime been ° 
the icu A EORR ffr instance, at 

fiemouth, a° sectien ‘of the highest 

vg nM E 
ducks and a - wi 

wi, Worcubet oy Hrfey H. Hicins Coal-measures, w. I, for one, hough filas GA the place 


* 
m Integrating Anemometer 
Ve Iu aves beaucoup d'intérêt la controverse suscitée dans les 
de votre estimable journal, è propos de ''l'Anémométre 
Intégratenr" présenté par M. Hele w et le Dr, Wilson à 
7” 


la demière réunion de ''l'Asaociation Britannique.” Tl arrive e 4 
souvent, dans Fhistoire des. inventions, qu'une méme idée,*| as an ple of the kind of new matter that many geologists 
' quoique di modigée, vient e simultanément | residerit near oar coasts will probably come across bye 

i Telt de Muia individus travaillant des directions | searching along the cliff-bases Just now. G. A, LXBOUR 


indépendentes, et il en résulte ainsi des questions de psioriti 
Ce rus pod eee y é&tire 
n'est pas une ce genro ‘ose Vqns 
sujourd hui ; mais Vides de l'anémem?fte Totégraten: m'était 
venue ussi il y a quelques .anndes, et la description do celui 
inventé par M. A. von Oettingen, f j'ai lu dame le ‘‘ Reper- 
torium " de M. Wild en juillet, 1 si je n'ai pas 
mal compris, à la forme même ppereil de . Shaw et 





oo 


Ireland ? RICHARD M. BARRINGTON 
Bray, Co. Wicklow, Ireland, November 14 





Dipladenia amabilis 


reprenis dani ies ci-jointes. 
n disque roller A peut, comme dans l'instrument 


( 
de MM, Shaw et le méme orientation que la | ^ pe ic ig not already well k i in 
y known, it may interet some of 
girouette et an. même temps tourner sur son axe avec | readers to hear that flowers of the Diséadewie amabilis last for a 
une vitesse celle du vent. Sur ce disque s'appuit time when placed in water if ther tubes be also 


filled. Even when ‘‘too utterly weary” they can be revived in 
the manner I have mentioned. This may have reference to the 
fact that these flowers, unlike man Seepa: generally tare 
upwards, and would therefore be likely to catch rainwater. 
Axy MULHOLLAND 


High Elms, Hayes, Kent, November 13 
“í Tho Lepidoptera of Ceylon” 
WITE reference to the remarks of Dr. H. Trimen (voL xxv. 
p.32) to,this work, now in coume of publication under the 
of the on Government, of which Parts I. and IT. 


then hen dad especially to the “ » 
w he “feels bound to enter” against the name of artist 
as there printed at the foot of the several plates, I may be 
alowed o Ege that original drawings made by the native 
à de Alwis (representing about 350 species, er one- 


point disque t celui-ci 
s'y trotvera decomposde dans les directions fondamentales N., 
. §., E, W. Des |prs il sufira de mmir chaque disque N., E, 





his brother, Mr, 
whilst Governor of the Island. There copies are in the 3 
3i : ener eis ae lion 
S., W., ou bien degx disques quelconques adj d'un able, as well as from a there repre- 
compteur spécial btenir eral: sented, fhat the drawings, and afterwards the lithographing the 
kan pow o les composantes du figures on the stone, lac ied giis, as there 
Cet anémomètre intdgratenr sera, comme ceux de MM. Shaw printed on the several plates o Fork, i$ 00 per 
et Wilson et de M. ton, plus le que celui de M, von ectly correct, Ip dno, M Part IV i of 
Oet et a Güirs-aon action d pour ainsi dire, this work—will reach Ceylon, wherein the preface ted, 
i la transmission du mouvement s'y effectuant an moyen and Dr, Trimen will there see that the native artist to w. he 
d'une sphère, Cette transmission se fait ici reulement sans 
usewtent, co qui n'a pas Heu dans le système de M, von labours faer the author . , MOORE 
etin er oll Gata cir stanice conitibus on ve défaut, Penge, 8. E, : 





Pour ne pas prolonger trop cette lettre, je plus sar 
mon anémométre, dont les indications peuvent être obtenues de 
diverses manières, et dont le mécanisme est susceptible de recer» 
voz phie ourn Sep eases 5 . 

vous que les lignes préoédentes contiennent . 
ie et utile, jo vous de vouloir bien les i. 
s e aa attendant je vous 

"avance, et veulllex a onsieur, Passurance de ma 

nis , agréer 


V. VENTOSA 
Madrid, I5 novembre x E 


A GLIMPSE THROUGH THE CORRIDORS OF’ 


OUR Committee has done me much honour by inviti f 
mik quse the irat er iure Dionis Jange and T 
beautiful punc ker the task I was aware that 
involved a great responsibility, but I had various grounds 
of encouragement. E remembered that T was not cong 
among you as a stranger, an I knew that I hada sub- 
ject worthy of “a memorable occasion. I would, I were 


I Lecture delivered at the Midland 
34, 1881, by, Prof. Robert 23 LD. Rh S apan, age! 
AstrÜnomy in of Dubing and Royal of 


the Wireity 





‘ Geological Results of the Late Gales 
THE Scales have & very powerful effect in redistri- 
big the beach depo eur and though many 
well- " geological sections reno dou been covered up | Contributed by the Author. s . 
. Y e. % 
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‘equally confident of mypability to do justice to so noble 
a theme "wr S P ° 
The lecture bears the somewhat poetic title of ^A 
Glimpse through the Corriddrs of Time." A‘ poetic title 
has been chosen, because if I can properly exhibit the 
subject you will see that it a powerfully to the 
imagination as well as to the reason. I shall invite 
to use your imagination to aid in looking back into the 
yery remotest recesses of antiquity. And when I speak 
of antiquity I do not mean the paltry centuries with 
' which cu istorians have to deal. eThe ancient days to 
which I refer are vastly anterior to those of the “grand 
e old masters” and those of the “bards sublime" e Nor do 
we even allude to the thousands of years which have 
elapsed singe Babylon and Nineveh were splendid and 


| onus citigs Even the noble pyramids of E are 


. «forts of human genius. 


t of yesterday when compared with the scons of years 

which-must pass before our review. » - 
. The most agcient h monuments that now exist 
cn TPI be more than a few thousand years 
old. Five thousand years nearly exhausts all historical 
time. Ten ghousand years certainly ‘does. — Thowgh 
we have no earlier historical record, yet other records 
are not wanting. Geology tells us that ten thou- 
sand years is but a mere moment in the span of the 
earth's history. We learn from geology that even the 
career of man himself has lasted far more than ten thou- 
sand years. Yet man is but the latest addition to the 
succession of life on the earth. For the chronology of the 
earlier epochs of the earth’s history we ire majestic 
units to give adequate sion to our dates. Thou- 
sands of years are not cient, nor tens of thousands 
nor hundreds of thousands, course of geological 
time is to be reckoned in millions of years. 

The corridors of time through which I wish to give you 
Rd pars are these dignified millions. Yet our retrospect 

only extend to a certain definite epoch in the past 
history of our earth. We speak of nothing anterior to 
the time when our earth assumed the agai a maternity, 
and brought forth its first and only child. We shall trace 
the development of that child whicl§ though millions of 
years old, 1s still in dependence on its parent. Wes 
describe the influence of the parent over the child and 
the not less remarkable reaction 8f the chil& upon the 
parent. We shall foreshadow the destiny which still 
awaits the mother and child when millions of years shall 

* bave elapsed. 

At the time of its birth the earth was not as we seo it 
now, clothed with vegetation and teeming with anımal 
life. It was a huge inorganic mass, too hot for life, per- 
haps hot enough to be soft or viscid, if not actually 
molten. The offspring was what might be expected 
from such a parent, It was also a rude inorganic mass. 
dne hes wrought wondrous changes in both parent and 
c 

` organic It has transformed the earth’s offspring into 
our sil moon, 3 

It will be my duty to sketch for you thg manner-m 
which these changes have been brought about. To “a 
great extent we can do this with no hesitating steps, we 
are guided by a° light which cannot deceive. It is the 
light of mathematical reasoning. These discoveries are 
of an astronomical character, but they have not been 
made by telescopes. ' They have begn made by diligent 
labours of the most abstruse kind. The mathematical 
astronome? sits at his desk, and not in am o ory. 
He has in his hand spen and not a telesco Before 

. hm lies a sheet of paper and not the starry heavens. He 
is no doubt furnished withea few facts from observatien. 
Itis province to interpret those facts, to inform them 

fh life, and to infer the unknown from the known. It 
is thus discoveries are made- which are the sublimest 


e argument on which I invite you to follow me is 
e . 
VoM 
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ime has transformed the earth into an abode of | 









foundéd on a very simple Many of those firesemt ' 
go everyésummer to the sea-side. Those wp@ do so are ' 
well acquainted with thg daily aid flow which we call 
the tides, Even the childreh with their spades and 
buckets know hóW the flowing tide will fill their moats 
dug in the sand and inundate theip mimic castles. 
s ebb and flow of thegtide we have a mechanical 
engine of migh power. I hope this eveningeto point 
out the won Pal effect which tides have had oh the 
earth in times past, as well as the effect they will exercise ~ 
in the future. It is the tides which are to reveal to us a 
glimpse through the Corridors of Time. 8. 5 a 
The cause of the ebb and flow of the tide has long -` 
ceased to be a m . In the earliest times it was 
noti that the tides were connected with the moon 
Pliny and Aristotle bot® refer to tha alliance between the 
tides and the age of the moon. It is well known that the 
tidés on ou» coasts sometimes rise to an unusual height: 
Those who dwell.on low ground adjoining tidal rivers are 
painfully aware of this by the floods which are often 
produced. Suoh nees generally take place at the 
time of new moon or of full moon. At first quarter or last | 
re aces the tides are even below the usual height. A’ 
herman who has to his movements by the 
tides will know full well that at certain times the tides 
rise higher and fall lower than at otheytimes. He brings. 
his boat out on the Garbage he brings it back on the' 
rising tide, and when making the harbour after a night's 
fishing, it would be natural to hear him sfy “Oh, we shall, 
run in easily this morning, there is a strong tide, the. 
poon was last night? Or if he had to cross a 
dangerous bank he would soon learn the difference; 
between the spring tide and the neap. Fishermen are. 
not much addicted to abstract reasoning. For many 
centuries, perhaps indeed for thousands of years, ob- 
servant men might have known that the moon and the, 
tides were connected. But they did not know any reason | 
why this connection should exist. I daresay they did not 
even know whether the moon was the causesof the tides. ' 
or the tides the cause of the moon. 4 
Nor is it easy to explain the tides, We were all taught | ; 
that the moon makes the tides, Ye® I can ine an, ` 
objector to say, If the moon makes the tides, why does it 
give Bristol a splendid tide of 40 feet, while London is ; 
put off with only 18? The true answer is that the height of .. 
qghettide is largely affected by local circumstances, by the : 
outline of the coasts, by estuaries and channels. It is 
even affected to some ‘extent by the wind. Into such , ` 
detuils, however, I do not now enter : all I require is that 
you shall admit that the moon causes the tides, and that : 
the tides cause currents. In some fey places the currents | 
caused by the tides are made to do work. A large ; 
reservoir is filled by the rising dig nor as the water 
enters it turns a water-wheel On the ebbing tide the | 
water flows out of the reservoir, and again gives motion ! 


to a water-wheel There is here a source o wer, but ' 
it is only in exceptional circumstances such a ' 
| contrivance can be worked economically. Sir W. Thom- . 


son,.in his address to Section A of the British Association : 
at York, went into this question in its commercial aspect. 
At present, however, we may say that the power of the tides 
is as much wasted as is the power of Niagara. Perhaps 
when eoal becomes more scarce, and when the means of 
distributing power by electricity are more developed, the ' 
fides and the great waterfalls will be utilised; but that 
day’ willenot be reached while coal is only a few shillings 
a ton. 
- Th we have not the tides into harness, yet ' 
tides iid idle: Wook they will do, wheth useful or: 
not In some places the tidal currents are scouring out 
river-channels ; in others they are moving sandbanks. 
From a scientific point of view the work dene by the 
-tides is of uns ble i riince. To reale the im- . 
portance, let us ask the qu tion, Whenge is this energy 

. 
© o a 


` 






derived With which the id§s‘datheir work? The artswer 
seems a werytobvipus one, If the tides are causedby the 
moon, the energy they musigalso be derived from 
the moon. This looks ‘plain® enough, but unfortunately it 
is not true. Would X be true to assert tht the finger of 
the rifleman which pulls the trigger lies the energy 
with which the & bullet iss ahmeret” Of course it 
* would nate Jae ET de cried omne explosion af 

the gunpowder, and the pulling of the trigger is merely 
the means by which that energy is libera In a some- 
what similar manner the tidal wave produced by the moon 
is the mear whereby a part of the energy stored in the 


earth is compelled to expend itself in work. I do not sa 
this is an obvidhg result. fndeed it di upon ate 
fined dynamical theorem, which it would be imposgible 
to enter into here. `e libi 

But what do we mean by taking en from the garth? 
Let me illustrate this by a comparison ethe earth 


rotating on its axis and the fly-wheel 
fly-wheel is a sort of reservoir, into whicli*the ine 
pours its power at each stroke of the plstone "The various 
machines in the mill merely draw off the power from the 
store accumulated in the fly-wheel The earth is like 
a piemtc fly-wheel detached from the engine, though 
connected with the machines in the mill In that 
mighty fly-wheel a s&rpendous quantity of en is stored 
up, and a stupendous quantity of energy would be given 
out before that fly-wheel would come to rest. The earth’s 
rotation is the restrvoir from whence the tides draw the 
energy they require for doing work. Hence it is that 
ae the tides are caused by the moon, yet whenever 
require energy draw .on the ‘supply ready to 
hand in the rotation of the ‘earth, i i 
The earth differs from the fly-wheel of the engine in a 
very important point As the energy is withdrawn from 
the fly-wheel by the machines in the mill, so it is restored 
thereto by the power of the steam-engine and the fly runs 
uniformly. But the earth is merely the fiy-wheel without 
~- the engine. When the work done by the tides withdraws 
en from the-earth, that is never restored. It 
ore follows that the energy of the earth's rotation 
. must be decreasing, e This leads to a consequence:cf the 
most wonderful importance. It tells us that the speed 
with which the earth rotates on its axis is diminishing. 
We can state the result in a manner which has the merits 


of simplicity and brevity. ` ^ 
“The tides are i ing the length of the day." 
This statement is the text of the discourse which I am 
to give you this evening. From this simple fact the new 
and wondrous theory of tidal evolution is deduced. A 
great scientific thegpy is generally the outcome of many 
minds. To a certain extent this is’ true of the theory of 
tidal ‘evolution. It was Prof. Helmholtz who first a 
pealed to what tides had already done on the moon. ^ 
was Prof. Purser who took an important step ip the 
analytical theory. It was Sir William Thomson’s mathe- 
pala sabe which laid the broad and deep foundations 
of the fabric. These are the pioneers in this splendid 
research. But they were only the pioneers. The great 
theory itself is chiefly the work of one man. You are all 
i with the name he bears. The discoverer of 
tidal-evolution is Mr. G. H. Darwin, Fellow of Trinity 
College, Cambridge. ° 


of an engine. The 


It would be impracticable for me now to go ‘into the, 


actual mathematical calculations. I shall rather 
deavour to give you an outline of this theory, #horn of 
its technical symbols. .I think this can be done even 
though we attempt to retain the a o$ mathe- 
matical language. Nor would it be fair to throw on Mr. 
Darwin or the other mathematicians I have named the 
Popes for all Iam going to say. I must be my- 
for the way in which those theories nre 
set forth,'af well as for sole og the deductions made'from 


corresponding chang 






At present no doubt the effect dfgthe tidessin ‘changing 
the length of the day is very small. > A ey nor is not 
feat bly longer æ day a hun years ago. 
Par in ihonsend Years the change in „the of 
the day is only a fraction of & second. .But the import- 
ance arises from the fact that the change, slow though it 
is, lies always in one direction. The day is continually 
increasing. In millions of years the accumulated ,effect 
becomes not only appreciable but even of startling 
itude. 

change in the length of the day must fhvolve a 

ein the motion of the moon. This 
is by ne n*edns obvious. It depends upon an elaborate 
mathematicaltheorem, I cannot attempt to this 
for you, but I think I can state the result so that it can 
be understood without the proof. If the mgon acts on 
the earth and retards the retation of the earth, so, con- 
y, does thé earth react upon the moon. The earth 
intei? by the moon, so it strives to drive away its 
persecutor. At present the moon rev round the 
earth at a distance of about 240,000 miles, The reaction 


15» 


of thee earth tends to increase that distan d to force 
the moon oe in an orbit which is continually 
ing larger larger. 
E des then we have two remarkable quences of 
the tides which are inseparably connected. mber 
also that we are not enunclating any mere speculative 
doctrine. These results are the table consequence 
ofthe tidés. If the earth had no seas or no lakes 


or rivers ; if it were an absolutely rigid ‘solid throughout 
its entire mass ; then these c could not take place, 
The length of the day would never alter, and the distance 
of the moon would only fluctuate between narrow limits. 

As thousands of years roll on, the length of the day 
increases second by second, and the distance of the moon 
increases mile by mile. These are never reversed, 
Itis the old story of the perpetual ing. As the per- 
petual droppin wears away the stone, sọ the perpetual 
action of the tides has sċulptured out the earth and moon. 
Still the action of the tides continues, To-day is longer 
than yesterday; yestétday is longer than the day before. 
A- milion years ago the day probably contained some 
minutes less than our po y of twenty-four hours. 
Our does not halt here; we at once projec} our 
view back to an incredibly remote epoch which was a 
crisis in the history of our system. 

Let me say at once that there is great uncertainty about 
the date of that crisis. It ‘must have been at least 
50,000,000 years ago. It may have been very much 
earlier. This crisis was the in ing occasion when 
the moon was born. I wish I could chronicle the event 
with perfect accuracy, but I cannot be sure of anything 
except that it was more than 50,000,000 years ago. 

I do not admit that there is anything discreditable 
Bbout this uncertainty. Do you not know ue his- 
torians, who have records and monuments help 
them, are often in great confusion about dates? I am 
not going tq find any fault with historians, They do 
their best to learn the truth; but 1 oannot help re- 
minding you that they are often as much in the dark 
about centuries as the astronomers ard about millions. 
Take, for example, the siege of Troy, which Homer has 
immortalised, and ask the historians to state the date 
of that event. Some say that the siege of Troy was 
1184 B.C., others that uisi both are equally 
uncertain. Schliemann says he found tfe remains 
of the town burned down, but that no. one knows who 
did ıt or when it was done, Others, again, say that there 
was never any siege of Troy at all. el 

A recent opas which has attracted great apd d 
served attentioh is Schliemann's discovery at Myçenss 
what he considers to been the tomb of Agamemnon. 
Tha tomb certajnly did contain the remains gof 


mighty man, if we may judge by the 100 Ib. weight ¢ 


* 
s, ^ 


gold orma meats which? were [found there. Most people 
ink that these tombs, whosqyer theyewere, date from at 
` least 1000 BC. On the other hand, some very Migh 
authorities d the menuments as the tombs of 
northern *invaflers who came into Greece 500-600 A.D. 
Here then we hfve a range of € 1500 years for the 
date of the tombs, and no dated bweni these' two are 
possible, I am sure I do not pretend to decide between 
them, or even to have an opinion on the subject; but I 
cannot help saying that in one respect the astronomers 
are bette? off the historians. e historians cannot 
even agree whether Schliemann's gold ornaments are B.C. 
Or A.D. Astronomers are, at all events, certai» that the 
date of the moon's birth was before the present era. 

At the critical epoch to which our retrospect extends, 
the length*of the day was only q very few hours. I can- 
not tell you éxactly how manydours. It seems, however, 
to have been more than two and less than four. If we 
call it three hours we shall not be far fron? the truth? 
Perhaps you May think that if we looked back to a sti 
earlier epoch, the day would become still less and finally 
disa altogether! This is hSwever not the ease. 
The day can*hever have been much less than three hours 
in the present order of things. Everybody knows that 
the earth is not a sphere, but that there is a protuberance 
at the equator, so that, as our school books tell us, the 
earth is shaped like an oran It is well known that 
this protuberance is due to the rotation of the earth 
on its aris, by which the equatorial parts bulge out by 
centrifugal force. The quicker the earth rotates, the 
greater is the protuberance. If, however, the rate of 
rotation exceeds a certain limit the equatorial portions 
of the earth could no longer cling together. e at- 
traction which unites them would be overcome by cen- 
trifugal force, and a general break up would occur. 
It can be shown that the rotation of the earth when on 
the point of rupture corresponds to a length of the dy 
somewhere about the critical value of three hours, whi 
we have already adopted, It is therefore im ble for 
us to suppose a day much shorter than hours. 
What occurred prior to this I do nob here discuss, 

Let us leave the earth for a few minutes, and ex- 
amine the past history of the moon. We have seen 
the moon revolves around the earth in an efer-widening 
orbit; and consequently the moon must in ancient times 
have been nearer the earth than it is now. No doubt 
the change is slow. There is not much difference be- 
tween the orbit of the moon a thousand years ago and 
the orbit in which the moon is now moving. 

But when we rise to millions of years the difference 
becomes very appreciable. Thirty or forty milions of 

ars ago the moon was much closer to the earth than it 
1s at present ; very possibly the moon was then only half 
its presęnt distance. We must however look still earlier, 
to a certain epoch not less than fifty millions of years ago. 
At that @poch the moon must have been so close to the 


' earth that the two bodies were almost touching. I dare- 
say this striking result will come upon many pith surprise’ 
when they hear àt for the first time. It was, Vices with 


great surprise that I myself read of it not many months 
ago. But the evidence is unimpeachable, and it is indeed 
wonderful to see how such information has been gained 
by merely looking at the ripples of the tide, 

Everybody knows that the moon revolves now around 
the earth in a period of twenty-seven da The period 
depends upon the distance between the and tht moon. 
The time and the distance are connected togefher by one 
of Kepler's celebrated laws, so that, as the distance 
shortens, so must the time gf revolution shorten, In earlier 
times the month must have been shorter than ourepresent 
month’ Some millions of years ago the modh completed its 
journey n a week instead of taking twenty-eight days as at 
pret * Looking back earlier still? we ey the month has 

wifdled down to a day, ten. down to £ few"hours, until 
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persone are the earth and the moon. 
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at that wondrous epoche whe 
touching the earth, the moon spun round jife earth once 
every three hours. æ a ° 

It would require the combifed powers of a poet and a 
mathematician fo pourtray the scege with bécoming dig- 
nity. I have only promised to give that glimpse 
along the Corridors of Tigne which ye m been 
able to obtain, The scene is laid in the abyssseé space ; 
the time is more than 50,000,000 years ago ; the dramatis 


In those ancient times I see our earth to be a noble 
globe, as it is at present. Yet it is not paffly covered 
with oceans and partly clothed with verdure. The primse- 
val earth seems rather a fiery ahd half-molftn mass, where 
no Arganic life can dwell Instead of the atmosphere 
which we now have, P see a dense mass of vapours in 
which perhaps all the oceans of the earth are suspended 
as clouds, eJ see that tke sun still rises and sets to give the 
succession of day and of night, but the day and the night 
together only amount to three hours instead of twenty-four. 
Almost touchimg the chaotic mass of the earth is another 
much smaller and y chaotic body. Around the 
earth I see this body rapidly rotating. The two 
e ies as if they were bound by invisible bands. 
This er body is the moon, Such is the picture 
which I wish to present to you as a glimpse through the 
Corridors of Time, ; 

I have hitherto refrained from introducing any merely 
speculative matters. If we can belfeve anything of 
mathematics, anything of dynamics, we must admit that 
the picture I have attempted to outline is a faithful por- 
trait. The only uncertain elements are the date and the 
periodic time. I do however now propose to venture on 
one speculation in which Mr, Darwin has ind SUI 
propose to offer a suggestion as to how a body 


came into this most remarkable position close by the . 


earth, and how its motion was produced. 

We have hitherto been guided by thé unerring light of 
dynamics, but at this momentous epoch d cs deserts 
us, and we have only probability to guide our faltering 
steps. One hint, however, dynamics does give. It re- 
minds us that a rotation once in thre® hours is very close 
to the quickest rotation which the earth could have with- 
out falling to pieces, As the earth was Tu ODE 
to rupture, it is of extreme interest to observe that a cause 
terfling to precipitate such a rupture was then ready to 

d. It seems not unlikely that we are indebted to the 
sun as the occasion by which the moon was fractured off 
from the earth and assumed the dignity of an independent 
body. It must be remembered that the sun produces 
tides in the earth as well as the moor but the solar tides. 
are so small compared with the lunar tides, that we have 
hitherto been enabled to neglect them. There could 


however have been no lunar tides before the moon existed, - 


and co ently in the early ages before the moon was 
detached the earth was disturbed by the solar tides, and 
by the solar tides alone. - 

The primæval earth thus rose and fell under the tidal 
action of the sun. Probably there were no oceans then 
on the earth; but tides do not require oc or even 
water, for their operation. The primitive tides were 
manifested as throbs in the actual body of the earth 
itself, «hich was then in a-more or less fluid condition, 
Even at this moment bodily tides are disturbing the solid 

rth beneath our feet; but these tides are now so small as 
to Be infberceptible when compared with the oceanic tides, 

(To be continued.) E 





SOME “GUESSES AT TRUTH” 


EMPEROR KHANG-HI i 

K HANCHI or Khang-hsi, one of the est of 

Chinese emperors, gnd' indeed of AsiAtic rulers, 

was born in 1653 and ac ded the thrope in 1661. For 
*, * oí . @ ^ 
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Succes biograp 

whom he treitefl with gum endon, 

him as a Chinese A Cri€hton—man eos 
savant, philosopher, politician, philanthrepist, and-warrlor. 
Ih his early years he Showed the utmost ardour for study, 
and the love of lemin inued with him until his d 
When Jesuits taught European astronomy he did not 
hesita place himself under them as a student. He 
has left behind him works on most branches of human 
knowledge, extending over a hugdred volumes. The 


fourth contains observations on natural history 
and physics. It was translated into French by Père 
Amiot, and y published at Paris towards the end 
of the last. in tho Mémoires concernant les Chinois, 


and is to be found in the fourth volume of that series? We 
here extract and sumnfarise a few of the Imperial o igne 
To use the words of the translator, “If our ors d 
nothing to learn there, they will at least see that thero is 
got so much ignorance amongst foreign nations as is 
generally believed.” We follow theeEmperor’s language 
as far as possible. 


Earthquakes DOREM sgo, When reading CC 

aswell as to foster my love of truth and reason, I had 

curiosity to examine into the causes of earthquakes. Ono writer 

says that they comeefrom air confined in the bowels of 

earth, to burst its priron and make an aperture for itself, 

An o hardly ever extends more than ten in 
although may be fell over a hundred 
menner in which a shock ia felt on the surface on 

nui Hya gromad through Which i ly lota aid 

air [within the earth] is 

danger of another for 
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Moreover, each compass: should hare its own 
should-be some which do not decline at 
there is 
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ene to td how ee it morel It is with the 
wolce as with beauty, the impressions e by a 

to the person, There are e whose voices go straight to the 
heart, and are sufficient of themselves to friendship or 
low. This it is dertain, 1s part of a theory of which we as 
yet know little, I have read many works orf the theory of 
echoes, The ignorant account for them fables, and the 
learned give rules. I think the vibrations of two loud 


bodg imparts vigour of mind. When our 
h {he Dime df richer <coteequedt: on its ‘soi 
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north, and people from the south retain habits when they 
come to the north. The hi:tory of each province exhibits savants, 
literary men, artists, warriors, and monsters alike, Man is man 
everywhere, and there ts often as much difference between tho 
people in one town as between those in di@ant from 
each other, Leou-chi has truly said, ''No climate fames the 
tiger, or gives courage to the rabbit," 

Winds, —The says that the wind which blows is the 
samo s hundred away, but the rein which falls is 
the same ten leagues off. Why should this be? One can 
reason on facts after knowing them, and I that the 
ment the wind is not always 
been Winda atthe mime kme D te te E 
d den which adjoin each other, It scems 
winds on the nature of a country, One writer says 
they depend on the métions of the stars, and that therefore 
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the earth ani the higher spheres escapes ; and 
possibly the difference between a high and a low wind*may be 
ed in UMs way. Another ancleat writer says that the 


er from which the come depends on the sekson, and 
ut they pass directly one cardinal point to angther. All 
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In this respect we: must not follow the ancients, 
They ed sdperficlally by the taste, smell, or colour. I wish 
Qus waler werh acinis bater. as than lt wold be Known 
diseases. they were best suited to cure. x 

We have not space to give any more of the Emperor’s 
observations. ose translated above are sufficient to 
show his love of knowledge, and his desire to benefit his 
subjects by utilising the results of research. Some of. his 
remarks are almost epigrammatic, afd with a few of them 
we Will bring this article to a close. 

‘Lying is the firat resource of ignogance ; but what shall! we 
do when we do not know the truth? Be silent;" 

“I love to admire the manner in which nature confounds our 
ideas of the greatness of humen ind , and baffles all the re- 
Fou of our penetration: How di t it is to admire worthily! 
Is nota insect, a blade of gras, more worthy of our 
admiration than production of human hands ? " 

“Wo spoil children 


“ Heaven ides for the wants of men according to the 
hich they lve.” 


places 
“I pedter to anew of fruit or of for my 
a iii eld dud iM 
t Every one desires health and loves life, but no one practises 
temperance and frugality. They invent pleasant remedies which 
they imagine will canse them to digest, Eat littles and you will 


much, 
* f attribute health to the fact that I drink nothing 


But water, ET don 


|: ON- THE EVOLUTION OF ANTLERS IN THE 
; RUMINANTS 

THE defelopment of antlers in the Ruminants t$ which 
Sir John Lubbock alluded in his addfess to the 
British Association at York; confirms the truth of the 
"doctrine of evolution in sọ clear a way that it is well 
wih "Gate Kington,” vol Lp. t ahsekbe added they this 
eT an ee 
KX me ob key pices 96 dings in Chynyes itis shock be 


















Geological Society i 7 . Journ. Geol. Soc. 
xxxiv. 419), and lished it $n outline three; later, 
in my work on * Man in Britain, and: Placein 


the Fertiary Period.” The results of an inquiry, to which 
T was led by a systematic study, exteifüing over several 
years, of the more important collections of gai] mar 
malia in Britain, France, and Italy, may be up 
as: follows :— re 
In the Middle Stage of the Meiocene the cervine antler 
consists merely of a simple forked crown (Cegvus: dicro- 
ceros), which increases in size in the Upper Meiocerie, 
ANE A it stil remains small and erect, ure that of the. 
roe Cervus Maikeroni it measures 114 in and 
throfrs off not more then four tynes, all small (Fig. 3). | 
Jhe deer living im Auvergne the succeeding or 
Poca gue presant ys with another stage in the history 
of antier development. There for the first time we.see 
antlers of the axis and Rusa type larger and longer and 
more branching than any antlers were before, and, pbs- 
sessing three or more well-developed tynes (Figs. 2, 3, ei 
Deer of this type abounded in Pleiocene Europe, I 
have examined their remains from the Red Crag of Nor- 


wich and of Suffolk, from various localides in Middle and - 


Southern France, from Italy, and from the little 
Island- of i, They belong to the: Oriental division of 
the Cervidx, and their presence in Eurgpe confirms the 
evidence of the flora brought forward &y the: Count 'de 
Saporta, that the Pleiocene climate of Middle Europe 
was warm. They have probably disappeared from E 

in corsequence of the 


lover of the temperature in the 


Pleistocene Age, while their descendants have found a 


congenial home in the warmer regions of Eastern Asia. 
In the latest stage of the Plelocene—the Sper os 
of the Val d' Arno—the Cervus décrantos of 
ents us, with antlers much smaller than those of the 
ish. elk, but so complicated as almost to defy descrip- 


described-by Dr. Falconer under the name of S 
Deer (C. Sedgvickii). 

The Irish elk, moose, stag, 
appear in Euro 
complicated antlers in the adult, and the first 
thes antlers as yet known. Of these the Irish 


tion. iM rege eee a 
is-found in the pre-glacial forest bed of No oe, being 
s 


esti (Fig, 6) - 


reindeer, and fallow deer X 
in the Pleistocene age, all with highly , 


iat poe in the Prehistoric age after having lived in ' 
countless 


herds in Ireland, while the rest have lived on 
into our own times in Euro-Asia, and, with the exception. 
of the last, also in North America. 
From this survey it is obvious that the, cervine antlers 
have increased in size and complicity from the Mid- 
Meiocene to the Pleiostocene age, and that their sic- 
cessive J are analogous to those which are observed 
in the 
in with a simple point and increase in number! of 
tynes ES tee limit of ‘be eve In other 
words, the development of antlers indicated at successive 
and widely seperated of the geological record is 
the same as that Spear EE the history of a single living 
"species. It is also obvious that the progressive diminution 
of size and complexity in the antlers from the. 
time back into the early Tertiary age shows that we are- 
P Yee the zero of antler-development in the Mid- 
iocene age, I have been unable to meet with a trace 
of any antler-bearing ruminant in the Lower Meiocenes 
either of Europe or of the United States. 
Nor are we left without direct evidence on this point. 
The discóveries in the Mid-Melocene shale df Sansan in 
the South of France, published by Prof. Ed. Lartet, in 
1839 and 1851, and those made in New Mexico, Colorado, 
and Neb and published by Prof. Cope in 1874- 
1877, present us with a series of antlers*in which 
the burr is conspicuous 
i @ 
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1 
* o sow 


opment of antlers in the living deer, which . 


Sy its absenge, Still more ` 


Now, 24,1881! : i . . 





,in 1878, i 

i by Prof."Gau 
p. 87) from the *MideMeiocene 
valley of the Loire: e In all t cases the bony pro- 
longation af the frontals—for antler # can -hardly be 


imens (Procervuius) have 
(“Les Enchai nts,” 


termed—is small, erfct, and variously branched, is per- 
sistent through Life, and probably, as. Prof, Cope suggests, 
e ` 






ta of Thenay in the | 








e * g e. * 
was covered, as in the giraffe» and on young growing 
‘antlers, with skin. * T á 

in some, however, of Pfof. Cope’s specimens a well- 
marked burr is to be seen some of the tynes (The 
United States Geogr. Survey, Part II. vok iv. Palæonto- 
logy, Pl lxxx., 34, 44), due perhaps to am accidental strip- 
| ping of the velvet, arti consequent inflammation, resulting 
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Fio. t.—Cervux Matheroni, Gerv., U: Meocene, Mont Léberon F —C. perrieri, Cr. and Job., U) Plesocene, Mont Perrier € — 
To testederensiz, Cr, and Jobs Upper Picton, Moat (D qx Tic. 4—C. point Cr. aid Jeb, Upper Placcens, PAL abide By 
Fig, £.—C. parwreensts, Cr. Job., Upper Plelocene, Mont a> 


in the death of the bony tissue above it. We may there- 
fore conclude that this singular Procervw/us was the 
starting-point of the antlered Ruminants both 1n the O]d 
and the New Woyds. In both, moreover, it is associated 


1 
Fia, 6 —C. dicraslles, 
e 


young antler in the sd and secondly by the second 
antler in post species, and by the simple-forked upright 
antler of the adult muntjac. 

The antlers also of the adult fallow deer (C. dama) present 
variations which can, in my opinion, only be accounted for 


by the doftrine of evolution. The ahcestral form appears 
in the Pltistocene age if Brigain, and is characterised by 
. E co Y 
° š 7 9 * 





with the Dicroceros type. The two phases of antler de- 
velopment in the Mid-Meiocene age in Europe, and pro- 
bably at the same age in North America, are 

by living deer, first by the transient condition of the 





Nosu, Val d’ Arno (ih) A 
antlers pflmated in front, instead of behind the beam, as 
in the normal living species, from which I defined it under 
the name of C. Browni, aftey its discoverer at Clacton in 
Essex? It occurs also in the vels of the Thames 
Valley at Acfbn. Sir Victor Brooke has pointed out that 
some three or four imens out of the vast nfimber of 
g term 


antlers of the liyin whjch he has examinfd possess e 
M ee e v z E 
oe e. a ° ^. . 


* exactly the same charactar. Its a pea ranice in the living 
form may be *rplainedeby the oeiy of a reversion 
similar to that ‘by which frorfl time tô time a horseeis 
born with three toes, due to [ts descent from a three-toed 
ancestor. e . .  W. BoyD DAWKINS 
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THE GEOLOGICAL SURVEY OF ITALY 


MONGST the numerous signs of renewed life which 
characterise United Italy, the rapid spread of scien- 

tific reseagch must take important’ In its old homes 
at the world-famous universities, sciefice, not often entirely 
neglected, is now once more largely cultivated. | New 
Museums are ing up in many of the amare important 
towns, and old ones are everywhere remodelled and 


e 
Geology has its full share in fhis scientific revival, as a 
glance at the annual volumes of the Geglo Record 
will show. The establishment of the Geologisal Society, 


of Italy, to which we referred a fortnight back, will do 
much to enc the study of this science. 

The Geol Survey of Italy was established in the y, 
1868 ; since that date it has ually developed, and has 


now accomplished some portant work. The Survey 
is at present a branch of the Corps of Mining Engineers, 
but we of the service in the phrase best known in 
England for similar organisations. Since 1870 twelve 
volumes of the Bollettino del Ro. Comitato Geologico have 
been published. These contain memoirs of various dis- 
tricts, often well illustrated, by members of the Survey or 
by other workers whose essays are considered to be worth 
publishing at the public expense. Probably many me- 
mors of the latter class will in future find their way into 
the Geological Society's volume, and the Zo//efio be 


more y official. ee * 

The organisation of the is somewhat peculiar, 
and exhibits an amount of divided responsibility which 
can hardly conduce to its success. The service is partly 
under the control of a committee of eleven m and 
a secretary. Of this committee Prof J. Meneghini of 
Pisa is president. Seven of the members are nominated 
by the King, chiefly from amongst the professors at*the 
universities. These give their services Lider , only 
the actual travelling expenses being paid by the Covers 
ment. * The remainder are official members, and some of 
them are in other ways connected with the Survey.: 

Each member of the committee has a certain amount 
of influence in the control of the Survey within his own 
district; he is supposed to be consulted upon all ques- 
* tions relating to classification, naming of fossils, &c.,but the 
surveyors are really responsible to the official chief of the 
S ; M. G. Giordano. Three members of the Scien- 
tific Committee take the chief share in the direction. 
These Prof. J. Meneghini for Tuscany and Rome; 
Prof. G. Cemm o of Palermo for Sicily; and Prof. J. 
Capellini eof Bol whose advice and assistance is 
always freely at the disposal of the Survey. This dual 
Hee qud is ie been oe in PAS n 
stages of the ey ; now that Italian ogy 
Pesach p Si Mie eia so well trained, and the work 
so far advancéd,.it will probably be desirable to re- 
organise the Survey upon its own basis, giving the sole 

onsibility to its own official chief. 

e surveying staff is part of the Corps of Inspectors 
of Mines (Ingegneri delle Miniere), thê Chief Inspector of 
which is als» the Chief of the Survey: Italy is divided 
into eight mineral districts—Turin, Milan, Vi Flo 
rence, Ancona, Naples, Caltanissetta, Iglesias (Sardinia). 
The Ins rs of Mines have duties very similar to th 
of officers holding a like posftion in England. Thay visit 
and rep*rt upon miges in cases of accidemts, and when 
any impértant changes take placein the working of the 
a mines th may be called on for advice. The engineers 

aM choseh from students tained in ciè f «the seven 
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engineering schools of Itay 
logna, EIN Palerm Ad pis 

tó a forei ini schoel (Berlin, Freiberg, 
London, or Paris) Rose ewfineers who are to serve 
on the Melon Survey Staff receive additional in- 
struction for thi Pup. Til nbw this extra train- 
ing has y obtained fronf the Geological 
Survey of England, so thaP we may regard Italian 
Survey as in a certain sense related to our own, Of the 
officers thus trained in England we may mention M. 
Anselmo, I. L. tti, R Ta ia, De 
Ferrari, and E. Cortese ; to the last named ofgthese we 
*are indebted for much information here given. 

The besis of every geological survey must be a good 

topographical map. e Austrians published a map of a 

of Italy on the scale of 1 : 75,000; this however 
is not satisfactory. An entirely new topographical survey 
is now “in ess c enced in Sidly 1862, it is 
quur vancing to the north. The general map of 
taly is on the scale of*r : 50,000, with contour lines at 
every Io metre, The more important mineral districts 
are published on the scale of 1: 25,000, with contour 
lines at every 5 metres; a very beautiful map of Rome 
and the surrounding country is now published on the 
larger scale, as also are Sicily and parts of the N.W. 
Apennines. There is a smaller map, on the scale of 
I ; 100,000, with contours at 50 Nares. 

The small sum voted annually by the Italian Parliament 
has hitherto been spent in ee ke , and none of 
the maps have yet been publish S hes were however 
all exhibited at the Geological Congress at Bologna, It ' 
is expected that a larger grant will now be made, and the 
Survey be placed on a more satisfactory . The 
Central Survey office at Rome, hitherto 1 in the 
Piazza S. Pietro In Vincoll, will shortly be transferred to 
the handsome buildings lately erected for the Ministry of 
Agara Ind , and Commerce. 

e whole of the Island of Sicily has been geologically 
surveyed on the largest scale. This districj is of com- 
mercial importance from its great yield of sulphur, 
amounting to 250,000 tons per year. e entire map of 
Sicily on the scale of 1 : 50,000 was expibited at Bologna; 
this 1s a very beantiful work, and will be of service to 
all students of that most interesting region. The Apennines 
north of Pisa are also surveyed on the scale of 1 : 25,000. 
This district is of great im from the marble 
Quarries of Carrara, Massa, &c., the yield of which is 
150,000 tons per year. Great uncertainty has long been 
felt as to the geological age of the Carrara le ; it 
contains no fossils, and its exact relation to adjacent for- 
mations has hitherto been doubtful It has at various 
times been referred to many different geological horizons; 
but now the geological surveyors seem definitely to have 
fixed its position in the Trias. The mineral districts of 
Sardinia and the Campagna of Rome have also been 
surveyed on the scale of I ; 25,000. 

The complete geological survey of a coun 
*of some time, and many years must ela ore that of 
Italy is finished and its maps publish In the mean- 
time the Survey has done a most useful work in preparing 
a general geological map of Italy on the scale of 1: 500,000. 
For this ose all previously published information bas 
been ug ; the geological notices scattered through 
various scientific journals, Italian and pr ky have been 
cellected and arranged by M. Giordano and hi ies to 
Thetumerous blanks have been filled up by special re- 
searches ; and the result is a valuable and beautiful map, 
which will shortly be published. It was desired to issue 
a reductioif of this on the scale of I: 1,000,o00%but as no 
topographical map on this scale exists, a French map 


was adopted, ved on the scale of I: 1,111,111 (or 
I decim. to b doeet This map was correced where 
necessary, and was published in ime for the g of 
the Congress at Bologna. * The map is issued in two 
e . 
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2,000,000, A at 
We tou niare pill ahoy Me imme advance which has 
been mad& in our knowledge of Italjan geology since 
that date. 

The map in «uestion is coloured in accordance with 
the scheme recommended bf the Italian Map Committee 
of the*fAternational, Geological Congress. The Italian 
committee (like the English) prefer t real retain some shades 
of red for the Trias. The Co ss however, chiefly 
influenced by the wishes of Germany, p to colour 
this violet, as the natural base of the Secondary series p 
the Jurassic pas being coloured blue. The Italian Survey 
" riea ot adopting for its future maps the scheme of 


ata upon which the m may decide The 

urvey also, bein oy aboni to publish a 
eee ae pu, if le, to do the A 
We have little doubt that the gtological at of Europe, 
of the Con- 


now Aaa pared by the MapeCo 
80 drawn up and coloured as to form a 

EHE of colours which can, with only*small modifica- 

tions, be adopted by all W. TOPLEY 





NOTES 

A COMMITTEE ha been formed at Reggio (Emilia) to collect 
funds for establishing a fitting monument to the memory of 
the Padre Secc in the form of a fine refractor, of which 
the -objective fs to have 70 centimetres diameter. ‘Reggio thus 
follows the example of Arcetri, where a fitting scientific monument 
has been erected to the memory of Galileo. 

Tre Honorary Degree of LL.D. has been conferred by the 
University of Cambridge on Thomas Sterry Hunt, F.R.S. 

M. Cocrtry intends to spend the surplus of the Electrical 
Exhibition, which is said to exceed 16,0004, in establishing a 
research laboratory for electricity. 

M. PAUL Beat, the -new French Minister for Public Instruc- 
tion, is said to be 2 candidate, in the section of Medicine, to fill 
the place vacated ig the Academy of Sciences by the recent 
death of Dr. Bouillaud, - 

IT is painful to have so often to antmadvert on what must look 
like parsimonious treatment of sclence on the part of oup Go“ 
vernment, Its almost contemptuous treatment of the Electrical 
Exhibition and of the British Commissioners has called forth 
the strongest criticism; and under our, Geographical Notes 
to-day will be found another instance of a similar kind. Lord 
Aberdare, who, as of the Geographical Soclety, went 
to the recent V Congress as commussioner of that body, 
ieferred ‘‘to the miserable show made by this country at the 
Exhibition, which was solely due to the parsimony of the 
Treasury, who did not even pay the travelling expenses of the 
British Commissioners, and merely sent 1007. to the Vice-Consul 
at Venice for petty disbursement.” Of course our Government. 
bad no intention of insulting the Congress and the Geographical 
. Society; but such treatment of an Internationil Congress on the 
subject m which this country is so practically iiterested, must seem 
strange to good-mannered foreigners. Our Government ought 
reaHy to consider carnestly their position to such enterprises as 
those referred to ; it is too late in the day for even England to 
- despise anything that tends to the promotion of sclence. , i 

A BRILLIANT its was given at Berlin on the evening of 
November 19 in honour of Prof, Virchow, in the Hall of the 
Rathhans, hich was handsomely decorated for tfe ‘occasion. 
About 1000 persons were present, chiefly belonging to the sclen- 
tific AD medical world. Prof. Bastian presided, and after 

for the Emperor, he presented the title deeds 
uten Institute f&& pramoting anthropological studies, 
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been collected from the vartous coun-* 
tries of Europe. Speeches were then made Dy the leaders of 

ea d 
Basle, and Charkoff, and the 
medical societies of St. “Petersburg, Vilna,* &c. ° Finally, a 
deputation from velbein, in Pomerants, Prof. Virchow's 
native town, congratulations to the Professor, who 
returned thanks with great emotion. A supper followed, and 
the guésts did not separate till a late hour. 


THE death is announced, at the age of eighty-thage years, of 
M. Camille Sébastien Nachet, the founder of the well-known 
firm of Nacket et Fils, opticians, Paris, M. Nachet, during his 
long career, did much for the improvement of the manufacturd? 
of lenses, and especially of microscopes. 

WE regret to death of Dr. Karl Peters, Professor 
of Mineralogy gnd Geology at Graz University, and author of 
fmmerous scientific papers, who died at Graz on the 7th inst.) 
“aged fifty-seven years, The death is also anndtnced of Dr. Kar! 
Fortlage, Professor of Philosophy at Jena University, at Jena on 
Nerember 8, aged serenty-five, A 


THE Paris Municipal Commission has resolved to illuminate - 
Muccessively the Council Hall with five different electric lights, to 
determine the price of each, and make a cholce amongst theme 
These five have been selected out of all the systems exhibited.- 
The Swan and Brush systems are two of those selected for the 
competition. Electricity will be also used for moving an elevator 
of the kind exhibited by Mr, Muirhead, and a press for printing 
the papers used by the Council. 

EARTHQUAKES have been rather prevalent on the Continent 
during the pest week. Between five and six o'clock on the 
morning of the 16th three shocks were felt in Switzerland. 
Two were of some violence at Mendrisio, in the canton of 
Tessin, and one less severe in Berne and the Bernese Oberland. 
On the same morning, at seventeen minntes past five, a alight 
earthquake shock was felt at Naples, lasting three seconds, Its 
direction was south-eagt. At dawn a shock was felt at Cosenza, 
Two shocks were also felt throughout the province of Catanzaro 
at six o'clock in the morning, On the 18th at five a.m, several 
smart shocks were felt diver the greater part of Eastern Switrer- 
land, The centre of the disturbance seems to have beef in the 
canton of Zirich and the Oberland of St, Gall, where the oscil- 
lations were very marked and frequently Shocks were ° 
also felt on the Friday night along the Valley of the Lower 
Rhine, at Cobleniz, Bonn, Cologne, Anchen, Elberfeld, Bar- 
men, Crefeld, Essen, Diisseldorf, and Duisburg, a distance of 
over 100 miles, There were two violent vertical shocks lasting 
Dre eerta Neg rere ike enone: du diesen ot noris 
west to south-east, e 


Our Vienna Correspondent writes that shocka of earth- 
quake occurred at Irentes and at Irarvas (Hungary) or 
October 28, at 4 am. On November 5 shocks were expe- 
«ienced at different places in Carinthia, vip at Klagenforth a 
perpendicular shock was felt at 9.374 a.m. ; it was followed 
by slight unduletory movements in the*direction west-east, 
lasting four seconds, At Moosberg and Patermon several shocks 
were felt at 9.45 a.m. ; direction, south-west to north-east, The 
shock was also felt gt Villach at 9.40 s.m. ; direction, south- 
north , at Ober-Vellach at 9.40 am., south- At Emünd 
four shocks occurred ; the Brat, at 10,5 a.m., being so sever? as 
to cause people to rush ont of their houses in fright, chimneys 

thrown down and the walls of some houses damaged ; 
dede Sane ifm, north-south. At Spital (on 
the Dron) alsofour shocks were felt; duration, nine*secofkis ; 
direction, from cast-wegt. From Sachsenburg and “Reichenan 
alo the of shocks jp reported at 9.30 fm. „$t [he a 
former, and 9.45 a.m. at the latter place: the movements lasted 


D 


. * v. 
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from four to fiva seconds ; Grection, north-east to south-west, 
The centre of the earthquake aborgseems to have been 
in the neighbourhood of the Millstadt Alp. At the same tiĝo 
oarthquak: i were felt at Staben, Langen, Pébtnen, Flirech 
in Vorarlberg, a{ Murau and Obdach in Styria, In Switrer- 


. land shocks of earthquake occurred on Yovember 14, at 3.35 


a.m., at Villeneuve, Rivaz, Bouveret, and between five and six 
o'clock in the morning at Seewen, Berne and its environs, 


- A CORRESPONDENT of the Swiss wed, writing from Verey, 
says that off the morning of the 14th aelarge meteoric stone, 
which seemed to come from a point in the Hautler directly over 
ehe ihountains on the Savoyard side of the Last® RI witha 
` tremendous report in the market-place of Vevey. It was sufi- 
cently large $o here crushed any house upan which i might 
have chanced tosalight. i 
Dr. T. S. ConBoLD exhibited (at the Linnean Soctety’s 
meeting, Novembgr 5) under the microscope about*& hundred. 
eggs of Pükarsia kematoba, They were taken from a gentle- 
' man who had just arrived from Egypt, and who was the victim 
- of hasmaturia, supposed to have been contracted during a shootfhg 
expedition, By adding water nearly all the eggs were hatched 
during the meeting of the Society, and a rare opportunity was 
thus afforded of witnessing the behaviour of the newly-born 
ciliated animalcules. 
"THx first step in the construction of a line of telegraph in 
China has been taken. On September 19 the line between 
| Shanghai and Chinkiang on the Yang-tere River was opened, and 
congratulatory telegrams between the authorities in 
the two places. The remainder of the line to Peking was ex- 


- pected to be completed within two months after that date, The 


, cable, about two miles in length, was successfully laid across the 
Yang-tere, and the line on the north of the river is now being 
rapidly pushed forward, following the line of the Grand Canal. 
Several other short cables will have to be laid across the larger 
creeks before the work is completed. With the exception of 
a linoa few miles in length, between Woosung and Shang- 
hai, whick is the property of the Northern Telegraph 
Company, this is the first telegraph line laid in the Chinese 
Empire, When popular prejudice ts once overcome, the extent 
to which telegraphs may be employed in China is incalculable. 


IT is» stated that the Chinese Government have taken measures 
' for the immediate removal of the ber at the mouth of the 
Shanghai River, which has so long been a serious obstruction to 
navigatien, At certain states of the thle ocean-going steamers 
_ are forced to remain in an exposed situation outside this ber, and 
all the efforts of the Foreign Ministers and mercantile communi. 
ties to obtain its removal have been hitherto ineffectual This 
is anothereexample of the change which is coming over the 
Chinese coynsels. fjre$es of this we may mention that the 
ninth vessel constructed by the Chinese has just been launched 
at the Kiangnan Arsenal Itis a scrow steamer of about four 
hundred tons, and |s intended for the repression of smuggling 
and piracy. The vessels “already built at the Arsenal are two 
frigates, four gunboats, a sailing ship, and an ironclad. 
AMONG ‘the numerous publications of the Imperial Maritime 
Customs of China, none are of more general interest than the 
half-yearty reports of the Customs medicaleofficers. They deal, 
as ight beeexpected, with various forms of disease among 
foreigners in China. The twenty-first number has re@ently been 
published. “The writers are scattered all over the vast empire of 
China, from Newchwang in Manchuria to Canton, at varioqs 
è stations Qn the Yangtzre, and in Formosa. The latest issue 
ges re ee Southern 
sperofis-in Chigese pork, and on skin 
duris uisu ma rere geet Dope 
cipal o jac ah a ae reci ipo emus of dut 
. * . ee 
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which follows. The Hare Nitip y wkd ia i 
severely from diseases such as 


,| this country, . ‘ 


Tux disordered condition of the affsin ofeTutkey 
has not prevented the Government finding lelsure for the reform 
of its system of weights and measures. The new systemi which 
will replace the old clumsy method af computationgyill come 
Se ee RR It is strictly metrical, 

and applies to measures of length, square measure and capacity. 
The measure of length will be based upon the archine, which is 
exactly*equal to the Frencifmetre, i 


Lf snldng for a 
India states, the party 
found the skelgton of 1 kithgaroo at a depth of 28 feet. ` Tn- 
structions were gigen bP the Mining Department to preserve tho 
entire akeleton, and the jawbone was sent to Prof, M‘Coy, w 
states that it belongs to a new species of an extinct genus of kan- 
garoo, and indicates that the deposit which was found is of 
the pliocene tertiary age, The Professor says the discovery is 
a very interesting one, and will form a @aluable addition to 
the pablic collection. 


Gir Ouobe Vow Ans TAEAE feer dut Rp eon: 
(Pomerania), During the afternoon of that day a northern village 
with mow-covered roofs, froi which icicles were hanging, wat 
seen for about an hour. Human forms are also mid to have 
been distinctly recognised, Its believed that Nexö, ox tho 
Island of Bornholm, was the village reflected. 
AT the last meeting of the Linnean Society Mr. Frank Crisp 
was elected treasurer, and Sir John Kirk a member of the 
Council, to fill vacancies caused by the death of the late Mr. F; 


THE great lava flow from the Mauna Loa (Hawali), which 
lasted no less than nine months, has at last stopped, It began 
on November 5, 1880, and unti] August 31 last the Java had run 
a distance of 96 kilometres, from the summit of the volcano 
(which measures 14,000 feet in altitude) down the eastern slope 
almost as far.as the sea-coast. The town of Hilo was in the: 
most threatening danger of being destroyed. Fortunately the force 
of the eruption was exhansted and the flow of lava sto 
within e few thousand yards from the town. . This eruption 1 
the most colosal onë ever recorded in Hawg, 


THE report of the Indien Commissioners shows the present 
mumber of Indians in the whole country, exclusive of Alaska, to 
be 261,912, all of whom, except 15,416, are more or lem in. 
charge of agents of the Government, 

TEX Conservatoire des Arts et Métlers of Paris has been 
'temoved from the Department of Trade and the Colonies and 
transferred to the Ministry of Fine Art The reason of 
this change is obviously the intention of developing technical 
education among French working men, 

Tux flashing system of telegraphy bas been so suocessful in 
Tunis that the insurgent Arabs are powerless to stop regular 
odtrespondence between the several corps of the French army, 
The same°system is used in Oran, province Algeria, in the 
parsuit of Bou Amena, 


Tux Fanal of the North China branch of the Reyal Asiatic 
Soclety for 1880 contains a long paper by Dr. Bretschnelder, o 
the Russian Legation at Peking, on Early Europeen Researches 
into the Flora and Fauna of China, and one by Dr. of 
the British Legation, on the gColi ‘of the prea Chine 
Dynasty. : Qut ec: 4 

- * . . 
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AN interesting cave his tlg been discovered in the, Bela | the west and south-eonth-west, where a high m m seemed 
Time Alps, wigich form the -eastern part of the Tatga Moun- to terminate the land. Master HL S9 Warlng -round ‘the 

: : ; essigrn coast and northern sidd and being blocked by ice had to 
tains, From tfo Kotlinerallgr the cavgycan be reached in about land to the ship. H ihe 

. *; last tho i of return by to the unt went by western 
an hour, During Augué and September inhabitants of | Coast and reached the ico which Nis eie d and found 
Bela thorougitly investigated the cave. The*tntrance is formed |-it impenetrable. He had to the n and could 
by a shaft about fifteen metres long and only one metre wide. Wat s position, ap the entire d had thus been 


After having passed this torches must be lighted. The cave 
contains @™® white stalactites and stalagmites, large subterranean 
lakes and ponds, which obtained for it the name of ‘‘ Seeháhle" 
(lake cave). A number of bones of prehistoric animals were found. 
Jtappears kpwever that the cave was known to the nelghbouring 
inhabitants about the years 1713 and 1731, and was then for- 
gotten, Germa names with these figures underneath were in 
one pert found scratched upon the rock, í 


Ox September 1 an Aèfonantical Susie waa founded 5v 
ander the presidency of Dr. Wilhekn Angersteing The 
Society grows rapidly, and ıt is the intention of ihe Conimiitee 
to hold an aronantical exhibition neat year. . 


Tux additions to the Zoological Society's Gardens during the 
past week include a Moustache Monkey (Cercopithecus cepkus 4) 
from West Afrlea, presented by Mr. Frank G. S. Laye; a 
Bomet Monkey (Macacws radsatws 9 ) from India, presented by 
the Rev, R. H. Manigy ; two Herring Gulls (Lars argentatus), 
European, presented by Mra, Greaves; two Chilian Sea Eagles 
(Geranvatus seus) from South America, a Red-breested 
Merganser (Mergus serrater), a Guillemot (Uria troie), a Bar- 
talled Godwit (Limesa lapponica), British, purchased. 





GEOGRAPHICAL NOTES 


ON Monday week Lord Aberdare opened the Sy sceond 
semion of the Geographical Soclety with a brief address, in 
which he dealt first with the tion of Dr. Matteucci and 
Lieut. Massari across "Africa. e next referred to the geogra- 
phical LM at the York mesing of Mis British Assdcia- 
tion, and afterwards dwelt at some length on the International 

Geographical Congress at Venice. Acco to Lord Aber- 

iia LEa wae mistake to mix up exhibitions with these 
a. international jealousles, it becomes neces- 
sary to withdraw the best men from the sections of the congress 
Hal. Mdb Robe of the exhibiton. Lord Aberdare re- 
T miserable show made by this 
e 


bition, which was solely dae to the parsimony ofthe, 


, who did not even pay the travelling expenses of the 
Ah minissioners, and merely sent rco/, to the Vice-Consul 
xt Venice for petty disbursements! . The latter pert of the 
address was chi devoted to the Arctic tions -of the 
Jeannette and the Airs, and we are glad to notice that so much 
confidence is felt rdfarding the of Mr. Leigh Smith's 
party. Mr. F, A. A. Simons aft read a pe of con- 
siderable phical interest on the Sierra N: de Santa 
Marta its watershed, and he certainly has thrown much light 
on this almost unknown region, £ «. in the north-west corner of 
South America, The water-system, which Mr. Simons way at 
much peins to clearly, consists of the Rio Cesar, with its 
affluents, the Rio and others falling into the Caribbean 
Sea, and the two large 1ivers which form the i snulen lin ied 
Mr. Simons, who has spent some three and a half years in 
country in naturul history researches, has already contributed to 


the cal Society's Preceatings a paper on the topo- 

graphy oE tae 3 Sierra Nevada, so that 1t» geography cangnow be 
understood through his labours, 

SoME further details of the discoveries mado by 

the search ship in and about Wrangel Land am giv&n in 

the Timus, that the Ragers, aiter leaving St. Law- 

Behring Straits, and eff: a landing 


Barm f E through 
d {sland on August 24. Ha 
visit there, she steamed for Wrangel 


-left rec8rds of her 
, Which she reached 


an the of August 26. Finding a safe harbour, she de- 
spetched to the eastern and western coasts in soarch of 
cairns or of the Capt. Berry, who commanded 
the land party, 2500 feet high, from which 


he mw open ator mod thy land reyes, expt between 
! e oc. ° v 


va 


a ass OF Lüc. Faktai wes fond, The New 
Yerk Herald corres to sec 


Sometimes when he bed he would see the pac 
Somatines when he wea! to bed he oul seo the pae 
he went gn eck be would beheld a vast expanse o open 
water,’* el Land is no, said to be about sixty 

a current at the northern end of it running to 
at the rate of about six knots an hour, At the 
south-east of the island thedce was ob-erved to he in a 
northerly direction, at the ratd of about two miles a day. 
Aur en das esti which was last seen in 


and will in the spring make further 
observation party have reached Point 
Barrow, whee th will winter, and where will have 
the Y is so often 
washed on that shore, tor any records of the missing ship. 


LrxuT. A. Hovoaarp, who was on Prof. Nordenskj5ld’s 
staff In the memorable Ve 
on in search of 
in the same track which was pursued by the Pera, in 
order to prove that the Kara Sea is perfectly navigable, if the 
precautions are taken. He intends to winter at Cape 
Chelymskin, In order to make aolentific and principally meteoro- 
logical obyervations, He has already recerred numerous contri- 
butions for this parposs from his Danish compatriots. 


of opinion that a regular service will be possible and remune- 
tative. The Dallmann, the second ship of the Count's expedi- 


‘tlon, was left behind at the Yenisei estuary, where it will remain 


pe ae 

ie ae papa Ausland publishes a letter from the 
Ge ene B. Hagen, dated from Tandjong Morawa, 
to which he had returned from his excursion into the intedor of 
Sumatra, He travelled through the Northern Batta districts, 
hitherto almost entirely unknown, and then across the lateau of 
Northern Tobah as far as the Tobeh Lake. _ tra- 


fauna and [red on the Tobeh Plateau, RE a iigh 
oa (such as Java, and even in Japan), resemble those: of 


Nxws from Zanzibar state that the Belgian expedition under 
Mr. Rogers left for the Congo on October 20 last, 135 natives 
accompenying it. 

UxDxz the Chefoo Convention, by St Thomas 
Wade with the Chinese authorities in 1576, ıt was agreed thates 
British offic@r could resido at Chnng-king, in Sre-chuan, on the 
upper waters of- the Y The 


seems to bas mu Peer ic 
must this eum 
district, "Under the title of **S Fer pie minii ati 
bas contributed to recegt numbers of the ba md m 
Eun du FW A Me pties, Een 
tions on its trade, customs, geography, &c. 
ee e 


~ £ e 


theorles of ocean circulation, For it can 
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. THER PRESQURE ERRORS OF THE > 
. “ CHALLENGER" THERMOMETERS? | 
e ld 
a 


L The Bresssire-Corvections joa to the ‘' Challenger” along 
© sth the p 
WHEN I was first asked to examine the thermometers 
ed, from the appearance and nature of the protection 
over that very slight corrections would be re- 


w led to their 


impressed on the student of science that there is no 
small relatively 


g 


and one. All the temperature differences, except near 
the surface.of the sca, though in their consequences, 
are small relatively to of 'temperafire in the 


; but, just because they are xo small, small errors in 
the determination of their values are ifnportant:—thus iy was 
imperative to decide whether the corrections amugned by Capt. 


Davis are B 
At frst one might think that By far the beft way of con- 
ducting an Inquiry of the kind would be to carry it out under 


circumstances nearly the same as those of the Challenger obser- 
vations, No doubt, if we had at hand a coal-pit or mine-shaft 
full of water, and of six miles or so in depth, we might make 
the ts without the aid of presses, and under circum- 
stances far more favourable than those in which I was o 
too The reasons for this statement will appear 2 
There are great objections to test-obeervations at ses, 
The Challenger observations th had, 
made at sea, but to make under similar circumstances . 
ments fof the purpose of determining corrections would be a 
perfectly popelem attempt. The circumstances under which 
thermom: are let down and drawn up again at sea are ex- 
Bis Mete iade of observation. I had, there- 
to content myself with such conditions as be 
by means of hydrqstatio preses. ' en ird 
II. Constructten of the Thermomelers.—I will now say a word 
or two about thê construction of the thermometers themselves ; 
and I shall thus have an opportunity of 


ing ont some of the 
peculiarities of construction to which I have traced the ter 


of the very large effects obtained by Capt. Davis, given 

him as corrections which to be made. 
a hee site bald in the large bulb, wi : there 
^odfk y e liquid in the large bulb, jects to 
a extent into the narrow U-tube, Then there wa column 
the bend of the U and part of each stem, 


some more of the 


of mercury i 
Abore Uc on the, maximam ede; there is 


Poof. Tait. - the Anthor from a ‘forthcoming volume of 
ja Kapor of the V Hes. Challenger, by pocmisqion of the 
"Dig reg reed impe. d rer Cap@ J. E, Davi, RN (Proceed 
Meat the Meteorological Society, Apul 1872). | Ss s . 
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NATURE . 


'| and separated from it by a small 
'| move it until com 





sensitive hquid ; and at the 
maximum and minimum 
so that hey can be set by means of 
large bulb on which thetem 


is protected by dy exterior aticll of giam strong en 
a pressure of at 
somew 


fathoms of gea-vrater ;* 
A about six tons 
external shell is nearly filed with i 
ference between this and the first invented form gg rote 


i 
$ 


supposed abo 
ag ordmary thermometer stem, simply because 
ia@o much greasér than the internal; and, 
little vras the natare icu Irea ot UTArOmaLS i 
to paia, glass-blowers’ that one of Mr. Caselle’s a 
ertook in 1969 t8 furnish Capt Davis with thermometers 
whose bulbs should be so thick as to ‘ pression” | | 





to be uced directly 


` diminution of the bore of the narrow tube, and the 
consequent forcing of the li which fes it to fill a greater 


hd 


degrees. 


It was clear to me, therefore, that (unless the wry- 


neckedness mentioned was the canse) the larger part ‘of 
Capt: Tavir was not due to pressure : sew 
- Wholly -Protected Instruments. Their Defect.—For the 


purpose of comparison with the ClaZewrer instruments, so far 
as regards the effect on-the unprotected stem, Sir Wyville 
Thomson sent me two mercury thermometers constructed. after 
Sir William Thomson's device. In these instruments the whole,- 
bulb-and stem ulike, is incloséd in e steng glass tube, earl y 
filled with alcohol, The effects of pressure on these ta 
were very much smaller than on the thermometers of the 
Challenger. This re:ult was so unexpected that I at first thought 
it due to defects in the new But, as will be seen - 
later, it is quite consistent with the final result of my investiga- . 
tions. It is, however, very difficult to obtain results from 
these instruments under the circumstances in w. I was work- _ 
ing. Their recording adjustment ts constructed on a new 
in which a little on of mercury is detached from the rest ; 
uantity pf air, which does not 
to & dt eamount, To set the index 
before an observation, the instrument has to be swung round 
somewhat sharply at arm’s length. It was scarcely ever possible 
under these circumstances to adjust it to the temperature of the 
water in the press The indices m the Challenger thermometers, 
on the other band, consist each of a piece of enamel with. 
couple of hairs attached to it so as fo fix itself in the tube and 
a record of the observation. They have also a little piece 
of needle inside, and can thus be moved from the exterior by 
means of a horse-ahoe so that the adjustment can be 
made at pleasure, and without alteration of the temperature, 
The thermometers are plunged some hours in the water in 
the pref, and the indices are set in an instant while the instrü- 
ment is partially hfted out for the With the other 
ts one might spend days before he could get them 
e : 


x The Effect of Presse in Lowering the Freesing post of Water expe, 
demonstrated,” Bi US (Prec. bg Rie ige end 
W below. a 
eek nidum Wr dont employe red; but the pXetectipg aboeth 
of the arpani 


war wall cf and was not attached to 
^ observations cn 


1 





Thermemeters.—The Challenger ometecs are not all exactly 
similar to one another. . Somè of them, have -thelr degrees very 
much others ; other» have the extraordinary i 
that the degrees upon the maximum side are near as 

again as those og the minimum side, and sometimes it is the 
reverse. Inone of the instruments which was occasionally used 
in the deep sea, the of a single degree on the marinum 
side is only about three- of & etre, and thns a reading 
is not to be looked for. But on gaccoent 


index is necessarily not fitted so tightly in the 
not in & few oscillations be 
defect 


puro e 
- which one holds the thermometer, it is 0 
temperature whether by the mercury column or the end of the 
inder néz! it sen meal era in some of the ie DORT 

as much as a quarter of a degree, and in the great majority» 
T as much as a teath. Thus if we a a 
sistent a tenth of a dogres We get all that the instruments 
idle aves fimilihing.. havo therefore always read the 
thermometers in exactly the same position and (when so much 


oc otherwise, d the course of an ex 
A great many were trled for the framing of 
fad potueris qu pom ecce wcll, OR RATER 
to answer yw 
and metal was unsuitable. roasons, It is rather 


various 
curious to find, as will be seen below, that this substance was 
one of the main causes of the very large amount amigned to the 


pressure-co 
V. Catt. Devis Mods of Testing ; and his Correction? for the 
Maximum Side,—It 1s necessary to look somewhat closely into 
the mode in which Capt. Davis conducted his-experiments, in 
far at least as it differs from the one I afterwards employed’; in 
` order that, wo may. D an idea how, with nearly all 
tho facts, before him, he yet failed to their proper i reta- 
E E 


mine the correction which is due to the heating of water by 
co n. This, of course, affects the thermometers while in 
the press, but xe when they gre let down into the 
sen. with 


So water is heated by comprossidh, bat not 
samo extent. But it is necessary to remark 


heating of water by & given compression fle 


curious manner upon original temperature of the water. For 
Maglie Recap Geel We eee c ee 
i cated 


Goan fedis re find th fairi with the 
at any one tem we agree 

theoretical woul’ of the unen Bat BB made 
at different temperatures were Included in the group from which 
the average effect was deduced. Such an average has no physical 


Capt. Davis concluded from two sets of observations, one at 

. and the other about 39? F., that little attention need be 
paid to the heating of water by compression, and thus thet the 
effect observed in the h 


meters when were let down into sca. 
The officers who managed the thermometers of the expedition, 
were, in furnished with for each ther- 


Consequent Correction fer the Minimum Side. —Loo. 
at the thermometers, it seemed to mo evident that 


correction, if it was to be applied at all, must o applel in 
nearly the same amounP to the maximum Lr fec which 
it determined, and also to the minimum. difference 


Unless the heating effect were cón ses to the space 
indices, the former is provided for by the graduation of the 
instrument itself ; and it was quite certain that the two together 
to more than & small 


VIL Determination of the Direct Effect of Pressure. 
Aixperimenta? Verification.—I re the effect of 
presure on a : the best data for the 
compressibility and the of o'*result, so far as 
is required for the 


ton weight ( 


J tried the experiment with a 
as 


agr Mtr d as possible dp and I 
fomd = t which 
exposed iy pad pe os ve gala rir thie 1-1000 


length of the eolumn precisely, being far 


nearly 
expeabed the result J had already à don 


- Egg 


‘Since, then, there is ‘only a cfhge* of one-thousendth 
the cough, it i quite obvicus Phe Clete 


Ot fest reas e colungn of merenry in the Che 
` termometern (rfi is not above a sixth or a seventh of a 
in length at 


e utmost), thatyis to my, the whole correction- 
and 


matter of a sixth op seventh of a millimetre; or ip general 
nearly the same fraction of a degree &f the scale. Thus it 
ed that the correction supplied by the Admiralty, tf it is.to 
Ee applied at all, ought to be applied almost in its exer to the 
minimum index, 
“ VHI.. Aneurisms, Their and Effects.—There is 
another of the Challenger ante: which leads 
ta a but only a slight—modification of this statement, 
viz, that at the lower end of each of the two vestical eolumns 
eee ee eae . These form a sort of econdary 


bulb, tho again after tho 
eee d Tha Tues cea egy tara effective 
of the ĉolumn of meray 


a Sere fee iat os cars 
ancurlams, and of another which is situated close tg the bu 
to, prevent the 4ndices from being jammed at the bends of tfe 
atem, or forced into the bulb, when the. instrument is ed to 
very high or very low temperatures, ‘They reem to be im every 
Pipes ocn especially as the necessity for them whould 
entirely removed Pemioved by addig. an inch or two tothe length of 
voirie dde or, if they must be retained, by provecting them 
and using more powerful magnets, Their presence prod 


effect compared with thetr a t importance. 
sketch w represents, on & edie, one oftl of the mart highly 
developedof the more effective of these areurums, that whi 


situated close to the main bulb of the instrument 


Fog. 1.—The chief Aneuriam. 


Byreasan of the convexity of the thérmometer tube thg dia- 
meter of the bore appears from the outside to be considerably 
larger than it really is. In fact æ simple geometrical con- 
struction shows that the ratio of its a ent diamfter to its real 
(lameter i» that of the refractive index of glass to unity, i.«. it 
appears to-be about 1'6 times its actual diameter, So that even 
Then tho paren em Mad Me quM Ling dy opes hioc | 


-~ _ the whole diameter of the tube, they only occupy -z or about 


two-thirds, so that even in this extreme case the walls of the 
ancurism are not usually very thin. The percentage diminution 
of volume: of the middle portion of the aneurmm is in such a 


case (roughly) 5o per cent, greater than that of the unaltered ' 
tube, 


The rd&I mischief done by the anecuriam is not duo mainly to 
thinness gf the walls and uent er liability to distor- 
thon by pressure; it is due to the fact mud lager ety 
sequence of its greater section, contains a much 

mercury than does an equal length of the 
fore that V. eral] qercentagi, diminution of i row 
duce & marked cement by the oso int the marow te 
Several of the I have measure duce & disturbance 
A HUMUM PE E RA 
their own length the tu 

` In somecof the more exaggerated ones it actually produces an 
apse on the marmur and minimum maax equal t that d 


m o Ee Bott, one-half of the rac in 
t though easily is nota 

: Tee = 
pe imploding Exploding e the. Thermometer: Bubs — 


In connection with the brealgng of some of the thermometerr, 
aso of whether in the press or in the res, it may 
bé well g cea iba tiescurigua nature of thie ee ee by 

pon the material of a tute, according es the pressure 
i gpphiedetrom without or from wini? g 
, With regard to the thermometers thefheelves, “which * are 
y ` ^". e .* €. * 
e a - 















exposed external pressur qomparatryel ht 
— in the are gh pho woe saci 


effect when sure is a 

itself fom die mide end tendagts et Ped on wae 
second case has occurred with*one ér two of the C. 
thermometers als@, Its source is defective of 
the terminal bulb of the perium en the tube. This bulh 
implodes, then the pressure is tof the éevertex of. tho 
protected bulb, which, inita is eric den: 

In'the below, the first three aoe 
of. the walls of the glass tube, bise finest aria to presune iioa 
the outside, but has no correrponding mesure applied within 


e : 








Fig. ».—Wincrtion due to caterna? pressure., : i 


The effects of pressure indicated are thore ina transverse sec- 


tion of the tube. The circles ent (on e large scale) transverse 
sections of very mall estes] elements of the glaas mall of the 
tube, the fint close to outside, the second tn the middle of the 
wall of the tube, end the third clore to the inner surface. The 
ellipses Ia ae oam along wed the circles represent (of 
course, with mu exaggeration) e correscon transverse 
Medus C fcelus o ud ie Eat we acto ee 
the external The sphere near the outside is compresred 


pressure. 
- in all directions, but much less in & redial direction than it is in 


a direction perpendicular to the former. The greateat'amoupt 
of compression is tangential as it were, and the circular section 
of the sphere has been compreseed into an ellipse which has a 
major axis in the radial direction very nearly e Seep oer 
length, while the minor axis is very consid 

second refers to a small spherical partion (nde ark 
wall y mtuated at a distance from the axis equal to 1:6 
times the internal radius of the tube. (It is curious that the 
number 1'6, though obtained from a totally different source, 
should be ro nearly the same as that already quoted as the - 
refractive index of the glass.) The little spherical element at 


that place suffers no radial compression eis considerable . 
tangential com Er AT o td terior surface of the 
ane hea d large compression in a ential direction ^ 


and actual extension in the radial directlon. diagrams 
harp been purposely ed to make the effects visible. 
e They represent what be the effect ae of 650 
tons weight per equare inch, provided glass | stand such a 
pressure and’ still continued to follow Hooke’s law ; andthe outer 
radius of the tube has been taken as 2'2 times the inner, But 
they give all that is vix. the character. of the 
distortion at different points in the wall of the tube. 
corresponding Spg ior 


The next three figures represent the 





" f Fig. +—Distortian due to internal pressure. i 

ericalelements of the same cylindrical tube exposed to pees- 
sure from within. All portions of the tube are now extended 
tangentially ard compressed radially, but the amopnt is greater 
on each layer as it 1s nearer the interior surface. 

It is now eary to ree how it is that a glass tube is broken by 
the application of pre: sure fram without, The effect is, of eae 
produced first at the interior surface. For the dicen 
the «ame for every portion of the glass, but it is 
by shear, which ine increases towéirds 


nite 


e inner surface ; ard ipiis 
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probably the resulting exer lap rhich piBduces the effect, But 
when g tibe is exposed td psessurt from the interior there is 
dilatation of fie walls, which aids the shear. Thus wegee why 
a thin tube is sf mdch mere ble ofgresisting external than 
internal pressgre. It is probaltte that, in the case of glass, the 
element which. first gives way is not so mucit crushed as torn 
asunder, If so, the tub which 1s compressed from without 1s 
in a much more favSurable condition for remstiog than that in 
which the pressure is applied inf®rnally. For, in ths first, the 
whole su ce of the walls is compressed, and thus the linear 
extension produced by the shear 1s in part counteracted. In the 
second, the whole substance 13 expa aded, and ths linear exten- 
sion due to the shear ís aided. As will Be seoa in Appendix A, 


the case of thick tubes 1s considerably different, à 
X. Dascription of the Apparatus for applying Pressure, —Sir 
Wyville Tete, aded ove? to me, eid e thermometers, a 


press which was made for him before he started in the Challenger, 
and which ho had all round th: world; bat wheh we 
made some preliminary eats with it, we found it to pe 
objectionable in miny ways, It waf«p the first plape fot safe 
et high promures, elthough an attemp! had been made to 
strengthen it by dere ey with massive of Swedish 
uou As the experiments to be congusted in colleze, and 
to & great extent students who voluateered therr services, 
this was a fatal defect; though I believe that the denger from 
the bursting of a hydrostatic 3 has bæn usuilly very much 
The bursting of the cylinder itself would probably 
bs unattended with ; but some of the nats and connecting 
pleces had occasio projected with great violence. 

A slight numerical calculation shows that a cablc foot of water 
at a pressure of ong ton weight to the squire inch is capable of 
doing only about pe Yo foot lbs, of work in expandiug, ths reason 

that although the pressure is intense, the amount of com- 

on it produces 1s exceedingly small. Bat a cubic foot of 
air at a presure of a ton weight to the square inch is capable of 
do nearly 1300 times as mich work in expindinrz Hence 
the of havinz large quantities of alr in the prem before 
the compreamon is 3 

Another defect of the apparatus was the comparatively small 
^ interior which did not admit of the proper carrying out of 
my scheme for measuring pressures —the Bourdon gauge having 
shown itself quite untrustworthy. Besides, two thermometers, 
at most, oouldgbe exposed to pressure zimultane»usly, even when 
no e was inserted along with them 

ap which Sir Wyville Thomson finally obtained 
from the Woolwich gpn factories, through the intervention of 
the Admiralty, was in fact a Fraser gua with 2 few adaptations 
made to suit it to the purposes of the in tion. The gun 
was made of a cylinder of mild steel, round which were shrunk 
two succesilve wrought-iron coils The effective interior ig 4} 
inches in bore, and nearly 4 foet long. 

_ This cylinder was guaranteed to be safe under pressures up to 
I8 or 20 tons weight square inch, and we have for varlous 
pur already worked up to pressurea of 11 and 12 tons. 

e rest of the apparatus, to fit it for our immediate purpose, 
consisted of a Feetting steel plug which was forced into 
the upper end of the fylinder after the thermometers and other 
apparatus had been inserted, an4 the whole had been filled with 
water, The plug ms forced down by the weight of an assistant 
standing on it, le a stop-cock at the bottom of the 
was kept open for the escape of water, until a massive stool key 
could be in'through a slot in the side of the cylinder to loc 


‘the pl ifs definite position. 
To lower end of the neler! were adapted a series of 
fittings by means of which it could be connected with a powerful 


force-pump, and simultaneously with & gauge whose construction 
will be afterwards described. The gauge enabled the experi- 
meuteri'to know at every stage of the operation what amount of 
pressurethad been reached in the interior of the cylindes, The 
pamp was worked at first by hand. Of late a more powerful 
pump has been procured, it can be fitted when necessary te 

the ue of my laboratory. >- œ 
Only:one real difficulty was met with in' working this appa- 
ratus ; wiz, the diff of making the lug fit perfectly tight 
& wasdin by 


dAtifirst, when it came Woolwich, the 
a plooe of Inather in the form of a cup; but 
leak seriously oven at very moderate pressures, so that even tho 


comperdtivaly small pressure of a ton weight per square inch was 
mat! 
But: M res pape the plug and furnishing it 
with ans of steel gurned into p form with an erceedingly 
e <- è ` 







thin and sharp ed s€, 01 fhe sume 
piston of the pamp was coa.tructe 
got over, The flexible steel ed je was Kona the interlor 
of tif tube more forcibly the ggeater the applied pressure, and it 
was found that the apparatus wasethen, except under the most 
unfavourable cucamstances, perfectly tight, at lefst so far as the 
plug was concerned, Very great care was, hagrever, requisite in 
cleaninz the plug and th upper part of the bore of tho cylinder 
before each experiment, The sm lest fragment of cotton-wast 
getting behind the of the cup, almost invarizbly prod 
serious leakage when high pressure was applied. The cup form 
was objectionable for one reason, that it always toox down a 
considerable quantity of air, of which it was imoomMe to get 
rid. Thu auficalty was overcome putting into the cup a 
quantitwofetzil»w which completely filled it up and projected 
considerably below it, so that the appiratus, when pressure 
commenced, contalned at the most & few small air bubbles only. 
Later, when I found it was impossible to obtain ceftain neces- 
sary data, on account of thé'alpwness with whicheprowure wis 
got up in so large gn apparatus, I procured a very much smaller 
e atus of gimllar character, in whigh the cylinder was only 
inch in bare, and rather less than a foot in effective interlor 
length — With this apparatus two or three strokes, only, of the 
pump were required to get up the deured pressure, and there 
fae additional advantage that temp could be 
independently measured by mean: of therm-electric junctions. 
[Thu could not be done in the large cylinder withou: seriously 
affecting its strength, and rendering it at the same time almost 
unmanageable. ] a 
(To be continued.) 


rinchle a, thift oa which the 
3 thi difficulty yes completely 





TRANSFORMATION OF OLD COINS IN A 


LAKE 
M DAUBREE reai an interesting pa 
t the Paris Academy of Sciences on October 17. 

In the commune of Mineslo+Roches canton of Douai, there 
is a small lake of lmpld water, known as the Mer-de- 
Flines. It us of. circular shape, and about 322 m. in dianeter ; 
its surface remains stationary in position, and neither pi 
supplying jt, noc any outlet, are apparent The depth at 
centre hasnot been determined. ere’ are fishes in the lake, 
and the water attracts gumerous bathers, Among other shells 
on the banks, one observes many specimens of Uni, The 
water rests on Tertlary strata of the Landenian formiton, con- 
sisting of sand and gravel, with dark ashes ioe ile 

According to the researches of MM. Termuk and Lqustan, 
this lake appears to ‘have been, in ancient times, a place of 
sacred resort, and various preclous objects were thrown into it, 
as an offering doubtlem to some divinity. Numerous coins, 
more ially, have been recovered, along with statuettes of 
bronze and much pottery dris. Of the coins, some are Gaulish, 
but the majority A Homan. of the time of the early Empire. 
They are mostly bronze, but some are of gold, 

Some remarkable c 3 have occurrei in many of these 
coins, and have been brought to the notice of the French Academy 
b; M Daubrée. 'The.coin: have been attacked and are com- 
pletely envelo with a crystalline substance forme at thelr 
expense, Their general aspect recalls that of the coingincrusted 
with metallic minerals, found in various thermal springs, notably 
at Bagnéres-de-Bigorre, at Bourbonne-les-Bains, and at Barace 
in Corsica. e. 

* An extremely fine external pellicle, of the brass-yellow colou- 
which characterises chalcopynte, first attracts potice. But the 
locrustation is mostly to a depth of«a mm., of a dark 

ne with metallic lustre, consisting of sulphide 
of copper, and it is to it that the crystalline forms belong, which 
one might be apt, at first sight, to attribute to yellow de 

The central corfrists of a laminated substance. oe ws 
there beo small dark hexagonal metallig crystals, 
which one diu ee the characteristic strie of chalcoclie, Tif 
same substance forms small brilliant leaves, alternating with ths 


on this subject at 


The form of the r substance is that of hexagonal plates 
besying inclined about 127° to 
base. The tleatifke is basic, "Lhis 


"946 iC vx 


absence of mases appesf to indicate éhe varlety of chalcacite 


"called curan by Brel 

All these wee ified in dark begwn mud, co I 

numerous ‘many of which Bave been involved in the eul- 

phurated From of a sample of the- water 

obtained at 6'7e m. depth, it "Appears that, as in the thermal 

"springs above refegred to, there are no sul bat 

Mg cipis -which organic matters reduce to the state of sulphides. 
Secr RR radon 96 the Eal aie 1d quart qus 

from its occurrence apart, y, from thermal springs, and 

ant Deer reper eee ere 





OUR ASTRONOMICAL COLUMN . 


Tux GREAT COMIT oF 1861.—The long serás of Sbeerva- 
tions of this splendid oomet has tie ca an eed m 
the view ipethe determination of the most ‘probable or 
of Pri Gente cf ene. aad B 


eirich Kra, EP 
Nie oaa subject df an inaugural dissertation in 
] n aau discvibsd on Mi 13 by Mr. John Tebbos” 
of Windsor, N.S.W., but the first accurate observations for 
position were made at the Observatory of Sydney on May 26. 
June 10 if was observed at Santiago di Chile, and ong the 
following day Mi do de Janeiro. European observations com- 
menced or June 30, and were continued until May 1, 1862, the 
“later places being obtained by M, Otto Strave with the 15-inch 
- refractor at Pulkowa: the comet was not followed at other ob- 
servatories beyond Pen 3: When Pror Julius Schmidt last 

observed rt at Athens, 
collected for the determination of the orbit exceeds II50, and 
these extend, as will be seen, over a 
Selng' cipe (prod 419 you) eloped i d ene 
S s eli 419 ) is ado n 
D un accorto C for the whole extent of visibility, and 
the observations, from the effects of and aberration, 
are compared with this ephemeris for the formation of normal 
The best available postions ED MAT were 


i peovoualy brought to bear apon à 
ve received at the hands of M 
rectification, proportional wei Ms beg apri 
mdr T Sera 


of the obeervations at the 
number, Gin ting easel caduca Dawes Veer, May 
28, and 1852, April 23, were formed. The next step was the 
calculation CF the planstary perturbetionf for the whole intgrval, 
and it was found fe adin of Venus tha Earth, upiter, 
and Saturn were alone sensible ; due nM was taken for the com- 
menn of tie normal “places being 
for their sixty-two differential equations were 
d and their solution by the method of least 


definitive 


TEOUMnAD correction unhecemiry.. Tho drbi! which fhe comet 
was d June 12, or ;, the perihelion-passage in 
1861, is thus to be as follows i— 


, DEFINITIVE ELEMENTS OF THE GREAT COMET OF 1861, 
Peribelian passage, 1861, June 11°543949 MT. at Berlin. 





Longitude of perihelion A EA 

; » ascending node '4 ? MLEq. 1862 

Inolination ... ... ... : 5 26 3 14 e "| 

Eccentricity ... ... aa 73 e 

Perihelion distance ms o bi ° 
55'I 


409'40+0'367 Julian years. 
It will be remarked that the probable error of the resulting 
ls 


helion twenty days earlier wo have th 
un (Eq. of 1861)4— FR . . 


. M : NATURE l 


, " "Nov, 24, 1881 
z : 
RAs Intensity 
" e Ge, * from Earth, of Tight 
Oct 20 .. 2397 .." -173 1'53 |... O2| 
Nowa2o .. 257'0 -20':4 .. 4779.. 0°39: 
Dec 20 .. 274'm -3089.. r MET 
an, 20 .. 29I'5 193° 186 .... 0'3 | 
eb. 20 ... 93085 I5$ e~ IO: 0°42: 


In. 1861, when thie comet appeared ay eg asa Man of i? 
magy the intensity of light was Cp and dt was: jast. 
to the naked eye, when the intensity had 


0'4, but 
there was still a tail 


ces to Aistingulah it from a star, 


THE SATELLITES OF MARS. — in No: 2934 af tho Aipronomiich 
Ni Prof. Asaph Hall has data for Sphemerkies 


of lati 
3317 3353 | Deo. 16 T 
lu AE ae 3258. 


331'0 12 . 3245 
du ue true N.W. 
Dec. 


Nor 69,59 Dec. 3°3 3 Greenwich timos, Oa No 
ede: iH from the centre of the 


st elongation is 487. | 





UNIVERSITY AND EDUCA TIONAL: ' 
f INTELLIGENCE + | 


^ CAMBRIDGE, —The last re of the pE eA 
tions shows that in Grou cta) th 
EE ft T and of RU COD a 
The examiners in Geology and Zoology give a generally favour 

able In Chemistry the practical work done was inferipr, 
and common umple salts were not known by Physio 
Botany was little known; and the same remar. 
tology in the paper on Animal 
AN much success, 

better candidates. 


ap to 
. In Group D, Political 
among some of the , 


Dr. Latham and Mr. D. McAlister have been appointed . 
members of the State Medicine Syndicate ; and Mr. McAlisber 
has been also appointed a member of the Board of Medical 
Studies. 


Renate AND ACADEMIES | 
LONDON 


. Linnean Bodiets November 17.—Sir J, Lubbock, Bart, 


in the chair. —Sir ohn Kirk, K. CM.G., was elected a Coun- 


in of Mr. 








structtre to ostrich’ chicks at(Gr@hamstowm and elsewhere in 
South Africa, The worn soffwpat resembles certain free 
nematodBe, andepears few egys. 
10g-S. Roberts, F*R,S., 
president, the annual ing, the tres- 
surer read his report, frpm which it appear «list e Sodety 
flourishing c&n following gentlemen 
were elected on the cotincil of the t session :—President— 
S. Roberts, F.R.S. Vice-pre: Dr. Hirst, F. R.S., and J. 
W.L. Gafi, F.R.S. Tressurer—C. W. Merrifield, F.R.8. 
Hon. Secretarles—Messrs, M. Jenkins and R. Tucker. Other 
members—Prof, Cayley, F.R.S., Si J. F.RS., H. 
Hart, Prof. Haro, .R.S., A. B. ETmpe, F.R.S., Prof. 
3 eee H. Smith, F.R.S., H. W. Lloyd 
Tanner, and J. J. Walker. Mr. W. W. R. Ball, Fellow of 
Trinity i atd the Rerv..G. Pirie, Professor 

niversity of Aberdeen, were 

followinf communications 

to the mmber of different 

fractions whose denominators are less“gjan g, whero g is 
by Messrs, Jenkins and Merrifield, F.R.S.—On the oscillations 
a viscous spheroid, by Prof. H. Lamb, Ad mer d 

metrical representation of a system of two bigary and 

assoclajed forms, by W. R. W. Roberts. —On tif infinitesimal 
bending of surfaces of revolution, by Lord Rayleigh, F.R. S.— 
On tangents to a cubic a pencil in involution, by R. A. 
Roberts. —Note on Landen’s theorem, by Prof. Cayley, F.R.S. 


. Chemical Society, November 17.—Dr. Gilbert, F.R.S., in 
the chair, —It was: ced that & ballot for the election of 


The following pepert-were read :—Aluminium Part IL 
Their produce of decomposition by heat, by J. H. Gladstone 
and A, Tribe, The authors have the formed when 


O'Sullivan. 
The author has exhausted various cy, wheat, rye, 
&c., with alcohol. The residue was then treated for some time 
with water at 40°, and'tbe repeated until nothing further 
was dissolved, The esolutlon was filtered, evaporated, and 
precipitated with alcohol, The precipitate consisted of a and 
B amylam, These bodies were very carefully purified ; the latter 
is in cold, the frat oniy iE hot water. They have tho 
composition of starch, bat a dextrose at once 
when treated with acid, without formation of 


nitrates. which it contains, and the consequent stimulating effects 
it produces in germination, 

_ Zoolo, Soclety, Novemba hs W. H. Flower, 
F.R.8., in the chgr.—P . Newton, F.R.S., exhi- 


e 
e x eo @- ® 


bited a specimen of Améerées. rustica regently sho? on the coast 
of Yorkshire.: The Rey, Canon Tristram exhibited ond tuie 
remarks upon skins of a darter and a 

Me Lao ados ar Sear exh 


in June on —Mf. Sclater exhi- 
bited a specimen of thie glossy i aisi Belo i 

to Sir Henry Mildmay, nm had been ahopin piss 
in S . L. 


ies of humming-birds of the genus Stepemtera 
on a new species of Mustaa from North-eastern 


Leyard, F.Z.S., containing a note on the South African mollusk, 


Catiaxis Layardi, of — 

My. Edgar A. Smith, F.2.5., con notes on the shells of 
E uus Cen wit elc of ths kno spec — Mn Atr 
. , F.Z.8., a on some butterflies from Ja 
with which were inco Tied i ps 
species by Montagne Fenfon.—Mr, H. J. Elwes, F. 
pape on ihe Os of. -Amoon Japen, aħd Northern 


es Society, November 12,—Prof. Fuller, vice-presi- 


Ph 

dent, in the chajr.— `W. D. Niven was elected a Member — 
Mr. Lewis Wright then read à paper on some spirals observed 
in crystals, the relation of their o axes, After 
remarking that the relation of the axes in uni-ax'al and bl-axtal 
crystals had always been an subject, he observed that 


- or other eound 






96. ‘ * z i . 


des of (he quartz, and the CER Comte peo ecu and the 
Aa give similar er eis find should 
means of a œ mn of oll of thas aod mimes ia 

and crystals of calcite, egar, io and nitze, Mr. Wright show 
this to Me thé case. es DA ROUES za NE 
phenomena held good throug’ all the ordinary analogies with, or 


. Wrigfh's experiments went to 
illustrate the truth. of Fresnel's theory.—Mr. G, V. Boys then 
read. & paper on the prevention of tbe bursting of vale pipa, 
Mr. Powell had opoled. tha: me of. pipes of ptical, 
on, and Mr. Mangnal of Manchester had 
independently hit on the same xless Such a, pipe would become 
rounder m section when the, Water froze Mui Mrs A, 
round pipe tends to become thinner at its we&k parts on - 
ing under the pressure, With an elliptical pipe? the force 

quired to alter thè hape 0:7 section is greater as the section 
is more circular, th e the effect produced bya of 
shape at an pleco makos that placo stibnger. Around ppo ia 
in a state o Nnatable; and an eliptica, pipa m ee 

and its form uniformly from end to end. 
ence if a portion of such a pipe is exposed to the cold, 

the whole is effective, and it will require a proportionally greater 
number of frosts to make the pipe round. Inspection would 
show if the pt round, end then they could be 
i shape, Mr. Boys hed demon- 


by eperen with Mr. Powell, Memrs. 
Powell, Rigby, and Co. of y made these pipes.— Mr. 
J. Macfarlane Gray drew attention to some apparent regen. 
cles in the constants employed by Regnault in his work on " 


Physical Properties of Steam.” 


PARIS 
~ Academy of Bclences, November 14.—M. Wurts im the 
chair, — The following 
trolysis (continued), by M. Berthelot. He illustrates the ‘ 
oe of minimum electromotive force in electrolyses," in 
which electrolytic decomposition occurs as soon as the sum of 
energies necessary is T It is distinctly verified wherever 
there is no polarisation of electrodem—The maritime labara- 
tories of -ur-Mer and Roscoff, by M. de I*eare- 
Duthiers The Roecoff station has had success : 38 
have worked at it this year, as against 27 in 1880 (there are 25 at 
The number of foreigners is eight. Beige fsh pond 
has for 


received 48,000 francs. The Mayor of has opened a 
subscription for a dredging vessel. ons on the second 
volume of M. Fontaines Universal ; the Iranians, by 
M. de Eesseps.—On the working rono of ansesthetic agents, 


increaslegly-stroog mixtures of an anesthetic vapour and air, & 
ES 
mad@ insensible, and another point at which it is k 


` mice, and sparrows. Undér 
precisely double the anesthetic dose. 
of nitrogen the ratio is one to three.) e zone is m i asia 
for ether than for chloroform, Animals ansesthotised in the way 
indicated remain perfectly quiet and need no attention. In the 
common way of applying chloroform, with a compress, the limits 
of the wor zone may be exceeded on either side. mae 
on 


form acts, Aot the quenti but by the 


In the case of toxide 


which it exists in inspired afr, Te author appli the mixture” 


through a tube and a small mask. The ic dose for man 
has yet to be determined. —S eats of arotised colloids, by M. 
Grbnaix, Proteic matters h? defines as azotised colloids bréak- 
fag u through hy into amic acids, carbonic acid and 
ammonia, from his method of synth js derived. a 

bined aspartic anhydrid’ with — io obser- 

m ed vus D tig Bede: by eM. s: — 
s t.e e ee i 


pe were read 1-- Researches on elec-: 









Observations of Schaberle's (c 1884) at Rio [aneiro 
Observatory, by M. EF ue dei, Ge potion ck 
celestial bodies, by M. Callandrean.—On saries for 
development of ‘the functions of a ) i 


circumferences, and 


spectrum 
Paris Observatory, by M. p ies ‘He 
describes the ead ase of strong electric light by atr-layer 
between md m eg Deervatory, observed on eléven 
evenings. It is pro t, "aqueous alr is! the 
only ssongly ierg ie B theatres 
(cogtinued’, by M. T All metals 
platinum, being able to bine withthe en of water under 
mrono" tie yollale curral, srs o lian f i 
trodes, ofedecomposing by ot a single (zinc co 
or rinc carbon) element. He here shows that the decom 
will occur ifẹ one of the*two electrodes 1s aluminium, zinc, 
carbon, He some of M, Berthelot’s views.—On the 


reveraibility o 
yatean ot equipotential or M. Guébhard. —On 
properties of the ni ed iron of Santa Cattarine, 
Brank, by M. H. B There is great increase of mag- 
netism heating’ followed by and the author got a 
like result with pure nickel crystallised A, the cold state ; but not 
with pureiron. The native iron must havo ed at a low 
temperature. —On the proportions of carbonic acid in the high 
regions of the atmosphere, MM. Munf and Aubin, 


observations, made on the lc du -Midi (2877 m.) gave 286, 
which is extremely Iike the .got.on the ue Vinecancs 
and similer fignres were got in two —OQn the 


past-embryonal development of Diptera, by M. V —The 


papers were read ;— 
A. D’ Adsmkiewicr, on the blood-vessels of the spinal 
cord of man, Part II. The vessels of the spinal marrow.— - 
E. Heimricher, contributions to the logy of plants.—E. 
Tangi, on nucleus and cell diriion in the formation of pollen 
of Hemerocallis fulsa, L. A 
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SMCKE-ABATEMENT EXHEBITION 
N the 3oth gut. n exhibition was opened at South 
Kensington of applianges intended to prevent ex- 
cessiveqePoduction of smoke in household grates and in 
the furnaces and boilers of manufactories, and thus to 
remove from the fogs of great cities, and especially of 
London, ome of their most offensive constituents, and that 
which is most potent in darkening the cities over which 
they spread temselves. The Exhibition is described as 
“international”; that title is, hagrever, often givem on 
rather a slender basi; and from what we can at nt 
see, the main exhibits are BritisMpalthough a fqw thterest- 
ing objects are sent from Germany, Canada, and France. 

The origin of the Committee, which has*for the last 
eight months systematically endeavoured to direct the 
minds of Londoners to the question of bringing into 
practical use some means of lessening the smokiness of 
London, if not rendering London smokeless, is described 
in the official Repagt as follows; and as it may be hoped 
that this Exhibition is only the beginning of a movement 
of which, with the aid of perseverance, energy, and scien- 
tific ingenuity, much may be expected, it is interesting to 
place the history of the movement upon record. 

“The subject of the abatement of smoke, with the 
view of purifying the atmosphere of London and lessen- 
ing the deleterious character of London fogs, has been 
vigorously taken up by the National Health Society 
during the past year. In the spring of 1880 the subject 
was brought under the notice of the Committee by Mr. 
Ernest Hart, the Chairman of Council, as one which he 
was desirous of taking up actively, with the co-operation 
of the Committee, and he was requested to take steps to 
bring the question into a practical form for further pro- 
ceeding. ith thia view Mr. Hait placed him in 
communication with Prof. Chandler Roberts, F.R.S. 
Professor of Metallurgy at the School of Mines and 
Chemist to the Mint, who undertook to make an erami- 
nation of existing methods of combustion of coa? in 
household grates and in furnaces. Further steps were 
taken to obtain details of the existing apparatus in use 
in different parts of the kingdom, and a considerable col- 
lection of documents was made, which have been placed 
at the di of the Committee subsequently formed, 

In July Mr. Hart"earned from Miss Octavia Hill, the 
Treasurer of the Kyrle Society, that that Society was 
contemplating some action in the like direction, and it 
was between Miss Hill and Mr. Hart, that with 
the roval of the ve societies a joint committee 
should be formed, with the object of continuing the 
movement. Such a committee was accordingly nomi- 
nated, and met at the National Health Society's rooms ; 
a definite course of proceeding was resolved on, and a 
jesse was sketched out. Various eminent ns 

own to be specially informed on the sübject (not all 
connected with either Society) were asked to jein the 
Committee." 

Among those who have given most active assistance 
are Dr. Siemens, Capt. Douglas Galton, Mr. Atchison, 
and Col. Festing, R.E.; but it is needless to say that all 

. the emineft persons in art, literature, and scence who 
have been asked to join have willingly given the valuable 
aid of their names, so that the Committee is a very re- 
presentati ons. The Exhibition includes a great variety 
of exhibits divided into te foYowing sections :— 
VoL. xxv."No, 632 e e 
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In Section A, will be founds. Open cogl-fire’ grates 
stoves of all kinds, kitchegers, kitchen ranges, draught- 

tors, base burners, ahd other appliances devised to 
prevent the liberation of smoke from bituminoys coals or 
to consume anthracite and other smokelgss fuel. 

Section B.—- Gas fics, open grates and stoves, gas pro- 
ducers, and gas-heating apparatus of all kinds for domestic 
use. 
Section C.—Appliances for heating rooms and buildings 

by hot air, hot watereand steam circulation. ° 

Section D.—Gas engines, boiler furnaces, fire-bars, 
mechahical *stokers, smoke-preventing furnace bndges, 
and other appliances for steam-engines and for general 
industrial purposes. : 

Section E,—Anthracite*and other smokeless coals, 
ebytuminous, and semi-bituminous goals, patent and other 
fuels, 

Section F.—Al foreign exhibits. Improvements in 
chimney flues, ventilating apparatus, and novel inven- 
tions for regulating temperature, &c. 

Buildings have been fitted up for the purpose of testing 
the efficiency of grates, stoves, and other appliances 
suited for domestic use; and trials of various fuels and 
boiler appliances will also be conducted in the Exhibition 
Buildings, and at certain factories where facilities have 
been offered by the proprietors. 

The Committee have secured the services of Mr, D. 
Kinnear Clark, M. Inst C.E., to superintend the trials 
under the direction of the.Executive Committee, In con- 
junction with Dr. Frankland, F.R.S., Prof. W. Chandler 
Roberts, F.R.S., has undertaken to make certain chemi- 
cal tests in connection with the trials of fuel grates and 
stoves. 

It 15 nét unreasonable to expect that such an exhibition 
carried out under theglirection of a Committee of Experts, 
which includes Prof. Abel, C.B., Royal Arsenal, Woolwich, 
A. T. Atchison, M.A., William R. E. Coles (Hon. Secre- 
tary), CoL Ê. R. Festing, R.E. (Science and Art Depart- 
ment, South Kensington), Capt. Douglas Galton, C.B., 
F.R.S., Prof. Edward Frankland, LL. D., F.R.S. (School 
of Mines, South Kensington), Sir Ughtred Kay-Shuttle- 
worth, Bart, Dr. Siemens, F.R.S., LL.D., J. Lowry 
Whittle, Temple, will be of national value, It will tend 
directly to a better utilisation of coal and coal products; 
by determining practically and scientifically the means 
which are actually available for heating housgs as at 
present (and as may be) constructed without ducing 
smoke, as the Committee will be enabled to examine the 
subject generally and to report for public information 
upon the relative adaptability of the various coals and 
appliances to the requirements Of every of the com- 
munity. Trustworthy information will be dbtained upon 
which to base sufficient and equitable amendments of the 
existing laws regarding smoke ; and the Committee will 
also ascertain and make known the comparative value of 
existing appliances for the utilisation of gas for ghe purpage 
of heating? ` - 

It must be admitted that for years past the air of 
London has steadily deteriomsted, and that in London, 
which 150 years ago was famous for its roses, itgs now 
impossible to fet a rose to blossom ®r conifers $o grow. 
Homely but practicaleevidence of the actiniceinflue 
of "light, which is so essent} to the health Bf pnis 
j . . e uS ° 
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and anti "was given by Mr. Emest Hart, at one of 
thé many meetings which have beeg held on the sub- 
ject, when he' mentloned wax manufacture had 
been, during the last twenty years, successively driven 
further and er from the centre of London. Ten 
years ago it was possible to bleach wax in the sunlight et 
Shepherd's Bush, but the factory was now removed to 
near Richmond, as it was found that the bleaching power 
of the sun for the greater part of the year was almost 
nullified® by the pall of smoke which hangs over the 
metropolis. We shall not speak to-day of the various 
appliances of which we have as yet had but 8 bhsty view, 
but it is only fair to say that there are shown at the 
Exhibltioif a number of grates, some of which, such as 
the new “ Everitt” grate shewn by Messrs. Barnard, 


Bishop, and Barnard; Mr. Crane’s grate, shown by 
or 


Deane and Co.; and in some respects the '*Excelsi 
grate of Mr. Archibald Smith, mark distinct advance. 
The possibility of consuming the smoke of bitumigous 
coal in ordinary grates by forcing the draught of air and 
smoke downward through the fire before it is allowed to 
escape has been shown, as hasalso the facility with which 
hard anthracite smokeless coal will burn in open grates 
without any sort of blower or other such contrivance. 
In addition. to these there is an extremely interesting 
series of exhibits of mechanical stokers, fire-bars for fur- 
naces, a new gas-kiln which wil be shown in operation, 
as well as Dr. Siemens’ gas-regenerator, Some extremely 
good household stoves and fire-places are sent from 
Germany and Canada. 





] DOUBLE-STARS 

Observations of Double-Stars mads at the United States 
Naval Observatory. By Asaph Hall, Professor of 
Mathematics, United States Navy, and Rear-Adjniral 
Rodgers, U.S.N., Superintendent; (Washington : 

Government Printing Office, 1881.) . ; 
E welcome another addition to our knowledge of 
the positions and distances of double stars, Prof, 


i Asaph Hall has published a volume containing 1614 obser- 


vations of such'stars made by him chiefly with the 26-inch 
refractor at the Naval Observatory at Washington. The 
objects of the observations are two," Firstly, the detection 
of constant errors of observations by the measurements 
of double-stars from a selected list, and camparing such 
measurds with those of other observers made as nearly as 
possibleeimultaneously; and, secondly, the measurements 


` of double-stars generally. 
The list of stars adopted is that prepared by Otto Struve,” 


with a few, additions of stars of greater distance. Thete 
are 30 stars ip all, and 296 complete sets of measures of 
these have been made, each set consisting of four measures 
of position and two double measures of distance, except 
in cases where the stars exceed 3” in distance, when four 
were taken. The measures appear to be made with 
offre, and fhe discrepancies are not gréater than’ may be 
expected from night to night. 

In connection with this subject Prof. Hall has applied 
a geometrical test to sufh observations by means’ of 
nfeasufes of the multiple stars 3 2703 ande 311 and the 
stars in the trapezium of Orion. Pe says :— 
* In the case of three stars A, B, G „if ye take ethe 
. ° * * ee 
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origin of co-ordinates at tail, ebserve the apgles of 
position and the distances of B and C only, then these 

its are independent, and we nay puteheir differen- 
tials equal to zero. Wut if wa, observe also the angle of 
position and tha distance between B and C we have ob- 
tained more quantities than the gedmetrical conditions 
requie and must adjust the parts of the triangle by the 
method of least squares," © 

In the case of the triangles and the quadrilafeMal there 
appear to be no important systematic errors. 7 

Prof. Hall gives a detailed account of the use of “ roagh 
circles’ for setting the instrument on a atfr. These 
circles are the edges of the ordinary settinggircles divided 
by lines of black paint on a white ground so as to be read 
with8ut trouble, a metlfod already gdopted in some obser- 
vadorieg in this country. Healso describes the difficulties 
he has had with thé drfving clock, difficulties which are 
too often ienced with driving clocks of all kinds, 
and often arising frem insufficiency of power and strength 
of parts to stand varying strains, and often dust and 
damp, which ordinary clocks do not generally experience. 
The dome, which is 42 feet in diameter, now turns with 
more difficulty, and if our experience is worth anything, 
such a difficulty once commenced wl keep on fast in- 
creasing, and will very materially militate against the 
continued use of the instrument beneath it. The flexure 
of the telescope, which is 31 feet in length, and of the 
mounting, is small, and the working of the instrument , 
very satisfactory. : l 

A filar micrometer has been used for all the observa- 
tions, and great care has been taken to test its accuracy, 
which is all that can be desired; but we note that the 
wires are illuminated by a lamp held by an assistant, a 
method somewhat primitive, as Prof. Hall says, and a 
waste of energy which might, we should have thought, 
have been useful elsewhere. 

In all.the ordinary observations fqnr measures of posi- 
tion and two double measures of distances have been 
taken, and in all cases the head of the observer was kept 
in an upright or natural position. Owing to this we shall 
expect to find, on comparison of the list of test stars with 
others, a considerable error depending on the position: of 
the stars with the horizon. No doubt practice has a great ` 
deal to do with it, but we have generally understood that 
the observations were more accurate and differed less 
tater se when made with line joining the eyes parallel to’ 
that joining the stars under observation. 

Prof. Hall has included a good many very close stars, 
and itis to them that the large telescope can be most 
profitably turned, leaving the wider ones for the small _ 
instrumenta, with which they are well able to deal. 





OUR BOOK SHELF 3 
Zoological Atlas (including Comparative Anatomy), with 
Prastical Directions and Explanatory Text for the 
Use of Students. Invertebrata. By D. M‘Alpine. 249 


* Coloured Figures and Diagrams. (Edinburgh 
Pondén: W. and A. K. Johnston, 1881.) l 
THIS Atlas is prefaced by the following remarks :— In 
treating ef the Invertebrata I have thoughtét advisable 
to depart slightly from the plan followed with the Verte- 
brata. There are five great divisions of Vertebrates 
recogni by natyralists, and a type or so of each was 
found to answer the purpose in view ; but am&mg Inverte- 
brates the range of structyre & immensely greater, and 
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the typical forms are thereby necessarily increased. In 
order tô A vi the just proportions of the subject, and 
out of the Whole, make a fair selection, I have treated 
most of the forms in, lest detail flan the Vertebrates.” 
With the above statement no objectiongcould be found; 
es to the method'of carrying it out, we notice that 
while four out «Xf the sixteen plates are devoted to 
Illustrations of the group €€ Protozoa, there is not 
even agsingle figure given of the Sponges, nor of the 
Hydrozoa, nor of the Actinoroa, and for thelr absence 
we can find no other excuse then whatis given in the 
above quotation. As to the plates of Protoroa, we 
perceive that there is no exact indication of the size of 
the forms , uplesg indeed in a footnote, which 

states that thé forms gafod “are all seteroscopic, with 
- the exception of the Nummulitga." 
one thing more thans another a student 
to be reminded of while studying “microscopic” 
it is that they vary immensely among therfiselves as 
to Huc ne it is surely necessary that he should have 
some definite ideas as to those sizes beyond the range of 
unassisted vision, such as he may be presuthed to-have of 
those objects within this Neither has the author 
been to our mind happy in his selection of forms of the 
Protoroa "from standard works on the subject? His 
Atlas 13 meant for students in Minco, and where are 
they to get specimens to work with of such genera as 
Protogenes, Ma dies den Proto- 
myxa, Lieberkuhnia, and the like. e student interested 
in ‘‘pond-life” may possibly admire the exquisite and 
artistic delineations of their old favourites, Parawiactw 
Daphnia, Cyclops, &c., given in the Atlas, The festoon 
surface of Paramaciunt, the appendages of DapAnia and 
Cyclops are certainly figured as they have never been 
heretofore. It is really refreshing to turn from the old 
and well-worn to the bold originality of these 
plates; in them the author has courageously followed 
the theory of zoological representation laid down by the 
celebrated German artist with reference to Cassess, SD., 
but is scarcedy to be congratulated on the wond 
results he has achieved. Some of the diagrams are 
acknowledged as from the originals of Huxley and 
Gegenbaur ; these are good. 


The Students Handbook of 
and Chemical Calculations, B 
F.LC, F.CS. (Edinburgh: 
1881.) 

* IN the presence'of so many good manuals on chemistry, 

the appearance of another may seem unnecessary,” says 

the author in his preface. For “may seem" read “is,” 
and the sentence expresses a truism.- The author's 
book can, however, Scarcely be classed amongst '' 
manuals.” The statements of individual chemical facts 
are on the whole correct; the general arrangement of the 
book is clear; considered as a manual of chemistry, 
the work must be pronounced a failure. 

Attempts are made to explain the expressions “atomic 
weight,” “ molecular weight," “valency,” &c., but without 
success, Atoms are confused with molecules; the ordi- 
pary definitions of these terms are certainly stated, but 
definitions taken by themselves are, as Hunter said, “ Of 
all things on the face of this earth the most cursed.’ 

Avogadro’s law is stated on p. 26, but the conclusion 
deduced therefrom, viz. ‘the densities of all the elemen- 
tary bodies in the gaseous condition are the same as their 
respective atomic weights, or, the atoms of all the elements 
in the gaseous state occupy the same space," is untrue, 
and does not follow from the generalisation of A 

The Daltomian atomic theory is stated much*in the 
terms which ps have been employed before the mole- 

o 


Now if these is 
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. With Tables 
H. Leicester Greville, 
and S. Livingstome, 


cular theory matter had been propounded. Such 
statements as that on p. 15, that oxides are called monor- 
ides, dioxide® &c., according “as the compounds contain 


n 


one, two, three, &c., ato 


a respectively 
e ^ * 


; or 
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that on p. 13, "that acids are spoken of mor 
&c., according as they contain dhe, two, [^s atoms o 
hydrogen replaceable by q base,” show that the author 
has failed to grasp the teachiggs of the molecular theory. 

The term “valency,” we are told ,on p. 759, i$ used to 
express “the comparative saturating power of the differ- 
ent elements, taking Bydrogen as the unit.” Such a loose 
statement as this naturally prepares the way for the full 
acceptance of the “bond” view of valency, with all its 
inconsistencies and deter Di unreal, explanations of 
facts; so that one n not surprised to find(p. 160) 
the ion, hard f be understood by the uninitiated, 

* the affinity of these bonds." 

A sehtenc® on p. 161 may be quoted as a type of the © 
kind of writing to be found in the works of those who are 
bound by the trammels of this pernicious systefn, “The 
Taree of the acfivg atomicity by twos, which is 
found to be always the has led Dr. Frankland to 
suggest thag the bonds of union so disappearing are 

ed in satisfying each other." ^ 
et part of the: chapter on “The Higher Principles 
of Chemical Philosophy” which deals with compound 
reditles is equally unsatisfactory. Sulphuric acid may be 


assumed to contain the radicle SO, “The group SO, 
may be traced all through the compounds of sulphuric 
acid, thus: SO,(OK2, SO,(ONa), SO,CnO," Such a 


statement is and only harmful, to the student ; 
in what light other than as an amusing plaything can 
he d this conception of compound radicle? Why 
should he not trace the group SO, or the group SO, or 
the group SQ, “ali through the compounds of sulphuric 
acid”? Give him pen and paper, and if he have a little 
fancy he will trace you a most varied and pleasing 
number of groups “all through” as many compounds as 
you please. : 

The tabulation of facts concerning ps of elements 
and compounds is a good feature in this book, and hkely 
to prove very useful to the student. The chapters dealing 
with organic chemistry are clear and succinct: had the 


author cofitented himself with oe leading facts, 


and left the “principles of chemical philosophy" alone: 
he wanld mere produ a book of some merit, although 
not of merit ient to warrant him in adding another 


4 Manual of Chemistry% to the list which is already so 
much too long. ° 





LETTERS TO THE EDITOR 


[The Editor doi net hold kipssal/ responsibis for opinions expressed 
by kis correspondents. Neither can Ae 


The “Elira”. Arctic Expedition 
. THOSE who advocate the despatch of s Government vessel 


in sedrch of Mr. B. Leigh Smith's expeditipn betray only 
2 partial tance the citcumstences of the cape. 
His hx to return this reason is ng evidence what- 
soerer of hx met with disaster; for previous to his 
d from Eng! certain people well understood that 
he was prepared to spend the t winter far north if he 
found it worth while to dp so. fr was this which prevented me 


ing with him {natural history wor on lend ee 
bestia from London for upwards of a year) foc as i~ 
with him on a former expe- 


present trip to Franz-Josef Land, The Aire was well- 
vixloded for upwards of eighteen m@nths, and in summer, 
fresh meat ‘In a ce can 1 
i will keep good for 
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early to begin „to feel uneasy about thelr safety on account of 
VIS1ODS. 38 
The detentlon*of thé Era in tha north & more probablygiue 
to her be 


“ beset” than to her having been ''ni ” or run 
aground. » Unlegs she has tountlered belore Bom ud be got 
out of her (when gothing could be done by any search- E 
tion t wards enab the crew to survivg the winter), Mc. Smith 
and his men are doubtless baving a fine time of it up there, in 
one sen-e of the words. If it came to the worst they would 
not be obliged to abandon the ship rimply on account of her 
being hopelessly ‘‘ bexet,” until the spring of 1883, because they 

affied to wait for the chance of her being liberated next 
summer or autumn, ‘Then, if she were%hearly inextricable, they 
would do what : done by the crews of whalers under similar 
cirzum«stamces—haul boats or sledges, laden with pfovfsicha, over 
the ice to some place where, in the ordinary course of events, 
they could eot fail to fall in with walrus-hunters, or from whence 
they might rake a departure in their eown boats to the most con- 
venient country, Mr. Smith, to rhy personal knowledge, always 
"counted upon able to effect a safe retreat by these m 
"without unusual difficulty, if he should lose his ship: the * 
spetch of an expedition from England in search of him never 
-entered into hw calculations. This will amply account for his 
no: naming a rewdexvew;, In the Arcti¢ ns it is best not to 
be tied down beforehand to any one ronte where there 1s a choice 
of several, lest if emergency arse it prove to be pro fem, pre- 
cisely the m st difficult of all. 

In view-of the above facts it appears premature to demand 
the equipment of a vessel to rescue the Hee as a matter of 
immediate urgency, although, if nothing be heard of her by this 
time next , an expedition during the season of 1883 might be 
grea‘onable precaution by no means uncalled for. If people want 
a ship to be sent out next , why should not the agitation be 
an honest one for an Arctic expedition pure and simple? 

Thorncambe Vicarage, Chard, Dec. 3 A, E. EATON 





Helophyton Willamsonis 


AT the late York meeting of the British Association two of 
-my indefatigable auxiliaries in the work of Carboniferous investi- 

don, Mr. Wm. Cash, F.G.S., of Halifax, and Mr. Thomas 

ick, M.A., B.Sc., of Harrogate, described, undez the name 
of Ay yllodes Williamsonis, a new stem ofa which 
they hal obtained from the Halifax heds. This plant is an 
excremely interesting one, mnce its cortical layer exhibits the 
large, open, longitudinal lacune, formed dissociation, so 
‘common amongst aquatic plants, it is mgre in i 
-sinces the sept separating, the large lacuns are rotate, 
one consisting of a single layer of cells, and the whole com- 
bining to constitute a network with yertically elongated meshes. 
This arrangement Pe ec too closely to that seen in the 
living Mamileacese, to overlooked in conmdering the possible 
affinities which it may indicate, The structure of the central vas- 
cu'ar bundle as well as of its component vessels differs amend 
from that of the recent Maailese and their alles, Butit differs 
more widely from Mynophyllum, with which the generic name 
given to it by my two friends associates it. This circumstance 
alone mgkes it important to change the name, As yet we have 
found no trace of an angiospermous in the Car- 


«existence of such is a 
suggestion of impro 


changing 
phyllites for a us of F plants, and the two names 
Wm too ide to ate a that both should be 
retained. One point appears to be indisputable :—The structure 
of the bark alread reared to indicates either a marsh or an 
acuatic plant—an interesting fact, since it 1s the first example of 
such a plant from the paleozolc rocks that has hitherto come 
ander my notice. We have numerous*so-called aquatic roots 
oie! ey various authors—and posmbly they may be what 
they are affirmed to be, though we have no proof tiat such is the 
case; but I thmk that no such doubts can exist in reference to 
ovr new plant. Under thése circumstances I ve for this 
lant the generic name of Aeophytom, a name W involves no 
ane conclusions as to its botanical affinities, Detailed figures 
ÒF it will appear in tite next (rath) part of my Memoirs “ On the 
Organisation of the Plants of the Coal-measures, 
T. : ` * Wu. C: WILLIAMSON 
. ictorls Univerity, Manchester, Deceme e è 
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The Pronunciation of peine who have been 
Taught Articulate » ` 


My atfention has justþpeen dra toghe remarkable statement 
of M. Hément (C. &., xciil. p. 744), that deaf-mutes who have 
been taught to arteculate with the accent of their native 
district; and to the equally remarkable letter of Mr. Wu. 
E. A. Axon, published in NATURE (vole xxv. p. 101), in 
sapport of the same proposition, 

may say in this connection that I have during the past few 
examined the pronunciation of atleast 400 deaf mutes who 
ve been t to speak, without remarking any such tendency 
as that ref to above It is true that in a few cases dialectic 
pronunciations are heard, bat it always turns out upen investlga- 
eh children could talk bre thay become deaf. e 
iarity is undoubtedly due to unconsciong recollection of 
speech, and cannot correctly be attributed to heredity. 

M? Emile Blanchard (6. R., xcii p. 755) has directed atten- 
tiqn to the harsh and disagreeable character of the utterance of 
many dtaf- tires wlio katanem taught to articulate, but it has 
been fi in America this can be overcome by suitable 
instruction, I am happyeto be able to say that I have heard 

eaf children perfectly distinct and agreeable 
articulation, e 


The mouths of deaf children are m no way different from our 
own. Deaf mutes do not naturally the of their 
country for the same reason that we do “not talk eso—tkey 
kave never heard the language. They aro dumb simply because 
they are deaf; and I see no reason to bt that all deaf-mutes 
may be tanght to use their vocal organs as to speak at least 
imielligibly, \f not us perfectly as those who hear. 

In most, if not in all, of our American Inst'tutlons for the deaf 

asa branch of 
all instruction is given by 
large numbera of deaf 


London, December 5 " 
The Function of the Ears, or the Pérception of 
Direction eè 


I srr the above to-day in NATURE (vol. xxiv. p. 499) as a matter 
brought before the Brith ion at York, ond as I can for- 
ward some results of experience, I beg to send the following :— 
In*he cold season of 1868 I had to cut a straight line through ` 
dense forest half a mile long, between two giren monadi, and 
availed m of the known capability of in telling 
direction {n such cases. Placing a man on one mound to shout 
now and then, 1 party of us went to the other mound and 
listened. On hearing the shouts I placed & long thın bamboo 
on the ground pointing from a peg in on of the shouts. 
While the men were clearing a space around I put another 
small in the ground, marking where the point of the 
bamboo fell, I too the bamboo up, and made the head man 
reley it himself, which he soon did, almost exactly where I had 
it; thence we cut a tue straight line, setting up peeled 
at every 50 yards, and eventually camo out at a4 feet from 
the mound, in a distance of 45 chains. The jungle wes dense, 
and we could never see more about 12 or 14 yards ia front, 
Lately he moved to a place where there are five tea-gardens . 
in a semiciicle around me, at distances of 5, 6, 4, 44 and 41 
miles distant, I have heard several gonga in the A 
the bearing of the most ble, plo it on 
Govetnment , when it came out efactly among the houses 
in the **stadon " of the one at 4 miles; a repetition on other 
m confirms the direction, Distance does not seem any 
draw provided the sounds are loud enough ; for in the great 
DI 


with cases 
puch cases are altogether exceptional, the vast of deaf-mutes 
hare vocal organs as perfect as oug own. 
. 
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earthquake of January, 1869,*the direction of the loud banging .m.). These notes may be of us fp you in qpnnection with 

olke aciem was arty tri di cee Gee of other o a by e Be Hannay 

quent aent to Calenta d D TE B matie com » subse- Goro Castle, Loch Long, N5., November 25 

quen cutta to . B. cott, turned out to 

be 3° ef the true line to Cheduba and , the active Extraordinary Pheomenen of the Sform , 


volcanic centre, 550 mijes off. I cannot exactly see how the 
difference of the ify assists usin directing to the sound. I 
find I that best by facing itand i shill, and verify 
the best by Jooking (with the only) about 10° to 
right, then 10° to left, which, if I not move the head, 
soon enables me to fix by eye the direction pretty close. 
Sibsagar, Asam, October a7 i 'S. E. Prat 


* 





An Audible Photometer 


Iw your issue of September 22 (vol. xov. p. 491, British Asso- 
cation Re ) Mr. t ter mentions an idea of his&bout 
an“ ble photometer 9 e me idea occurred to me some 


six months ago. As my plan seems te be much more simple tifin 
Mr. Carpenter's, inant mn intermittihg beams find ro 
disks, perhaps you will mea little to describe it. 
require only one photophonic receiver, Mich Mr. Carpenter 
mentions ‘two precisely similar receivers,” whieh is difficult, if 
not wholly impossible, to obtain. A is a small battery, B an in- 
duction-col with the ordmary vibrati c interrupter, 
and with a high-resistance secondary coil; c is the Wheatstone- 
bridge combination, 8 x a selenium cell, with its working surface 








tuned to the scale =»; x is a high resistance of about the value 
of the selenium cell; a is a sliding contact, T a high-resistance 
telephone. Now I place on the scale E a standard candle $t a 
distance d from selenium cell, and more the sliding contact till no 
sound 1s emitted from the telephone. Then the wire connections 
are left wholly unaltered, and the candle is taken away. Now I 
place the light I wish to compare with the standard candle on 
the scale x, and move it along the «cale till the telephone is again 
silent, Be the distanse of the light from the selenium cell now 
D, then its luminous Intensity 1s 


5 standard candles. 


As, on after-thought, T doubted the fitness of selenium for 
photometric purposes which doubts became the stronger the 
more I read &boat the subject), I did not pursue my idea, which 





could only result in an addition to the long list of practicall 
useless photometers, The above may pe be used as a col- 


lege experiment for demonstrating the law of the square of 
distances, J. W. GILTAY 
Delft, November 21 





e 
Extraordinary Atmospheric Phenomenon è 
I INCLOSI a paragraph from the G w Xveninr Cities of ehis 
date relating to that Hiis e rita known as fire- balla. 


The explanation of the explosion in the funnel is, I think, 
erroneous, it paving been caused by the explosion of the fire-ball, 


thus driving out the smoke by the fire-doors. The aurora was 
very bri ere on Wednesday evening, showing Pigrri Smyth’s 
line wi Before the eye 


a small direct vision spectrosco 
became sufficently sensitive for Sis. clouds cut off the 
ht part. The aurora A oet bright northern glow 
"m streamers, and was brightest a little after eight 
° 
. * 
e . 


Those on board the Campbelton Steamgr Xinloch” (Capt. 
Kerr), which left Greenock on its usual run about half-past 
eleven o'clock on Tuesday morning after the storm that raged. 
during the ht, had a somewhat extraordinary experience 
while paming down the Firth. The vessel was enveloped in a 
dense shower of hail, and for some time it was awfully dark, and 
occastonally the vessel lit up by vivid flashes of dightning, 
One of the was very bright, its shape was so ing like 

with & central column all. 


that of ies of the human bod 
hat odie Abont noon, while opposite the Cloch Light- 


house, and not far from the shore, the captain observed immediately 
over the ship what appeared to be a series of clair balls of 
lightning, each about a foot* m length, and resembling a chain, 
except that they were ducohnected. This phenomenon was 
exei suoceeded"by an explosion in the funnel of the steamer, 
and several Halls of fire upon the bridge running about, and then 
bounding off into the water. The fist impremmon of the spec- 
tators was that something had exploded on board, but on inquiry 
it was found that this not the case. The mate stated, how- 
ever, that a ball of lightning had almost struck lum where he 
stood. A fireman rushed u deck to see what had happened, 
as the engine-room was filled with smoke, and a choking sensa- 
tion was experienced below. ‘The explanntion appears to be 
that a portion of the lightning had passed down the funnel until 
its force was spent by the fire, and the sudden recovery of the 
draught of the funnel afterwards accounted for the loud report 
that was heard. The captein, in his long experience at sea, 
never encountered such a pheno enon before, and it may be 
taken as an indication of the extraordinary atmospheric forces 
which had been at work during the storm, and which seemed to. 
centre in this locality. 





Papin 

Ix the review of my “Life and Letters of Papin”! In 
NATURE, vol. xxiv. p. 378, the hope is expressed that I might 
succeed ‘‘to fill the /acuma in the career of this remarkable 
man.” Tf only important blank remaining now in our know- 
ledge of Papin’s life consists in our ignorance of the time of his 
d We may rest asfured that he died in London, ard there- 
fore this blank ıs not likely to be filled but by a person who is 
familiar with the city and jts inhabitants of the present aud of 
the ing*of last century. Papin died about 1712. During 
1709 he lived at “Madam Portal chez M. Charron, apothécalre 
dans Compton Street, proche St. Anne.” As it 1$ not probable 
that he chased his lodgings before his death a search in the 
registers of the district to which Compton Street belonged (if 
they are in existence) would lead to reslis equally important for 
the history of science and for that of technology. Maybe a 
reader of this note who enjoys such opportunitles will render me 
his assistance in this thankful task. 

I avail myself of this opportunity of correcting a few slight 
migtakes which have found.thar way into the otherwise excellent 
niusi Not Papin but Leibnitz ıs the author of the etter of 
February 4, 1707, which contained the first idea of the.‘ hot-air 
engine." Leibnitz is therefore the inventor of the same. That 
boat, in which Papin left Cas-el In 1707 to sail to Bremen, was 
"not a ''steam propeller boat,” but a small ship with paddle- 
wheels to be frorked by the sailors. Jt was not Papin’s inten- 
tion to proceed to England in that boat. He left C. with 
proofs of the favour and goodwill of the Londfref, which re- 
mained unchanged to the end. Lastly, before Papin no steam- 
engine existed; he is the 1eal inventor of the same, for he in 
I first announced the ides, and tested it by experiments of 
enr the pressure ef steam as motive power for engines, 
This, his first engine, had a piston inside & cylinder. Such an 

nt not at all new et that time; oth®r machin&& 
had same, a«s, for instance, the gunpowder engine of 
Huyghens, which sugges'ed the invention of Papin. Ibnitz 
corgesponded with the inventor about this engine much later, 
and made valuable propoeitions, but the correspondence of these 

t Leiboiran's and H Briefe ches] mit Pllpln, nabst der Bjosraphio 
Taps md Gages m en De afen und Ártenstücken. Bearbeitet und. 
aut Kosten der Konighchen @Prensmschen Akademia der W 
horameg Gerland Berlin, 188: 
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two sevfwis did not commence before 1692. It is therefore. V : 

out of the qudkion to credit Leibnitz with the invention of the 


steam-engine i With the a n 6f the pringiple 
ee Mec 
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Eu urs ees (St. &c.), as being of 

Mz. PAUL DU CHAILLU, in his ‘Land of the Midnight | Carboniferous age, will t foreign students of geo- 

Sun," tells us that ‘‘the time of ping the horns tn a herd from accepting his views on the. matter, I read, I 

(of reindeer) varies from March to May.” This may be true as all that hes been written in Italy by De Stefani and 

regurds eye malos up to two or tires years of age, and of others on the point in on since the publication in full of 
the does, but it is M. Coquand's mature 


Hn IM pe the full-grown males, 
If ay memory serves me correctly, full-grown Rar 

to with some Lapps 2 year oc two agd, afd éhibited 
~ at the shed their horns in Deoem 


Bron, inthe Bullain fe Ja Sadar 
France, in 1874, and I still regard 
; 76 published in the ical Maga- 
sine a short réru of M. Coquafid's results, tS which I would 
refer any who are interested in tho subject. G. A, LEBOUR- 


as 





portant 

> G&rdens, supports view. Can the have 
fon Khai of redes Gt a IUE T we 
sons? I know that thedull-grown male reindeer of the barfe? 
grounds of America drop thelr horns in the: latter part of 
ovember and in December (which does away with the erro-- 
neous idea that this animal used the broad brow antler as a 
shovel for clearing away the snow so as to reach his food)? the 

buck of two oc years retains his horns until spring, ` 
and full 

usuall 


before us the 
observatoires sstronognique do 
l'Instruction Pffblique," signed by M. Loswy, as reporter. In 
the year 1880 a great impulse appears to have been to 
what is termed the reform of French astronomy, a 


June, y after having dr her calf, . Rar 
4, Addison Gardens Rs si I9 J 


Earthquake Vibrations 


IN a note in your issue of August 25 on my account of the 
earthquake of March 8, 1881, felt in Japan, it is sadd '' that from 
tbe ena of the sbock' and from experiments on artifiolal 

uake waves produced by letting an iron ball weighing 
about one ton fall from a height of about thirty-five feet, Mr. 
Milne agrees that the waves that are felt are transverse to the 
line of propagation of the shock." Lest it should be thought 
that all the earthquakes which shake the residenti in Japan are 
com of transverse vibrations, allow me to make the fo 

statements 1— * 
1. In the earthquake of March 8 my sei«mographs chiefly 
. indicated east and west motions, whilst time observations made 
in Yokohama, as compared with similar observations made in 

Tokio, showed that the earthquake must have travelled uf from 
the south. This particular e, as recorded in Toklo, 
might therefore be called a transverse or diagonic shock. 

2,eIn other shocks normal or direct vibrations are the most 

These shocks might be called i 
3. Others again are compounded of direct and transverre. 
and therefore be called diastrophic. Thus my 
records of the shock of 5, 1881, very clearly showed & 
variation in the direction of the motion of the ground. At the 

commencement of the shock the motion was N. 112” E; 14 
“second after this the direction was N. 50° E. ; € seoond more it 
was N. 145° E. ; and after a similar interval N. 62° E. These 
and other were very clearly indicated in the diagram 
written y a double-bracket seismograph, k 

noe or those where vertical motion is 
prominent, which motion may sometimes be a component 
of the transverse motion, appear to be rare. 

. Inthe artificlal earthquakes uoed by the blow of a 


pon the reorgan‘sation of the obeervatory at “Algiers, which à 
Committee . 


the direction of M, Stephan, who has done such excellent work 
were the 


assistant 
farme by Rumke at Hamburg is in progress at Marseilles. 
Toulouse, M. Baillaud is the director; he pro to d 
apei ataiton t0 tie c TENON the e 
a course of observations of the solar spots was 
mainte! and it is mentioned that during the nights August 
Qui oe Te counted upwards of 1200 meteors of the 
erzeus shower. Atho observatory of Bordeaux, M. Rayet is 


director ; an -mounted refractor or rp baa & 


Tho Report is a very encouraging one in its bearing on the 
advancement of practical astronomy in Franoe, | 
DxwriNG's Coxrr.—Dr, Hartwig has corrected his first 
ellipse with the ald of an observation by Prof. Winnecke on 
November 19, in addition to earlier ones at Mar-eilles and 
"Strasburg, and now finds the period of revolution 8°8334 yeurs, 


or '4 days, With the corrested orbit the nearest approach 
ak cel Staaten sl cessed , heliocentric longitude, 


early wrote beth normal and 
hraoket-ring were 
used, these twe sets of vibrations could be 
respective velocitits, &c., measured. When a single component 


ph was used, the resultant motion due to the compor- 
tion of these two sets of vibrations was recorded. The results 


tion with my oolleague Mr. T. 
epublished e : 
Imperial College of Engineering, Tokio, Japan,*October 13 


" The Geologigal Survey of Italy P 


My friend Mr. W. Topley, in his interesting accotnt 
Talian Coleg Survey (NATURE, vol. nfr. p. 86), is 
right w on e mata hat tie geo origi torveen seem no 

ve definitely fixed the position of Cajrara marbor t T 

“LF, however, he meafis to imply tha? the geological World 
. e 
* e m" B 
9 . 
e. % e ee 





where the distance is 0'154, the comet at this pomt about 393 
dayi betoro aera ME It a nearest to 
of Venus 5°6 days after peri passage in longitude 
Ee Tu de alte Oise cous gi nis 
, about 367 after perihelion comet’s 
dc A Ron ie cath when ln arc salsa OUR = 
A New Coxrr.—À Dtnecht circular issued on November 
22 contained elements of a comet from observations made by 


Mr. Wendell at the observatory of Hervard U.S., on 
November 17, 19, and 20, Prof. Winnecke has o this 
comet asestollows :— i e 
Strasburg, MT. R A. Ded N. 
hm £& a 
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. THE PRESSURE? BRRORS OF THE 
“ CHALLENGER" THERMOMETERS! 
i e I °° 

T will be obvious from what has been said, y as regards 

the-okd apparatus which was ed about m the Chal/onger, 
that one of the most essential ites of the whole investigation 
was the e measurement of pressure. Al the ordinary forms 
of pressure-gange were found to be untrustworthy. It was neces- 
sary that in all cases the pressure should be measured with cer- 
tainty to ahgut I percent. No attempt was made to secure any 
greater degree of accuracy, as the indications of the thermo- 
à etea iu EE any case be trusted to less than 
o*'1 Fahr. , 
- The basis on which, after a great Acepel Saal Fee 
my determination of ygessures, eal Aaga rema le 
measurements of the volume of gir 











n 


satisfactory : T 
means of an actual column of mercuty extending, sometimes to 

300 metres, and more. All other means èf measuring pressure 
are as ıt were valueless in com n with thi, We know by 
these experiments the com bility of nitrogen, and of air, up 
to of at least two and a half tons w eight per square 

with almost all desirable accuracy. 

All that was necessary therefore in order to determine the 
pressures in the opeMtmg cylinder, and thus to calibrate the 
Cs Sag oy hae UEM oncs for ala uantity of air, 
meszure volume to which it was com 2nd the cor- 
responding indications of the gauges, and then by the help of 
Amagat’s tables: compute the pressure attained. The 
rk i M E 


us - 


Tro, 4—Air-gange giving preasure (after Amagat). 


This apparatus, filled with dry air, was allowed to come 
exactly to the tem of the water inside the compression 
apparatus ; then, the open lower end of it being dipped into a large 
vessel of mercury, it was let down full of air into the com 
non cylinder dad was applied. The effect was of 
course to compress the air, force u mercury until it gradually 
filled the vemel and force! the air entirely into the smaller bult. 
After a- few trials we found roughly what amount of pressure 
was n in order to commence the forcing of mercury 
into the small bulb, mercury forced in was weighed ; then 
the capacity of the shall bulb was determined by weighing its 
contents in . The difference of these NE 18 the 
weight of mercury, which would occupy the same vo as did 
the alr when compressed. Finally, the original volume of the 
air was found by weighing the whole apparatus, first em 
then filled with water ; and, most important in view of s 
results, the barometer and thermometer were care observed 
at the instant when the a had its lower placed in 
the vessel of mercury. . Kemp, who made these instruments 
for me, suggested and carried out the great improvement of 
inserting a small triengular d of glass into the choked 
Rare DE e small sketch). The effect is to 
e mercury (which must be clean) into 

amall drops. D wap QUI cedi Pire 
determined with a limit of error, ed at the utmost by 
the ratio of the volume of one of the small drops o 
formed at the obstruction to the whole capacity of the 
bulb. By working simultaneously with three instruments of this 
kind, even tkis very small error could be in great part elimi- 
nated :—and, practically, the compremions were measured far 
z Prof. Tait. Abridged by the Author from a forthcommg volume of 
the of the Vi of H M. 

ie e DNE by permision of the 


Lords » P 93- 
5 "Mémolre sur ja é Gar à des Glevéen,”’ 
M. E.-H. Asgu (Ara. at Chl v de Phra A rli d 
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e e . n 
more accurately than was at all necemary for the pürpose in 
hand, For greater accuracy a larges apperaztus* would be re- 
quid, This, howtver, quite ieai, And the 
requisite limit of accuracy iù the t rendered it un- 
necessary to correct for the alterftion of volumg of the smaller 
bulb consequent on the pressure to which it was subjected. 

In later experimgnts a long carefully-Reuged tube of 1'5 
mm, in bore was substituted for the small . This tube was 
coated internally with an excessi thin film of metallic silver 
thrown down by sugarof milk, e was arrested the 
moment the film became’ visible by n. This film is at 
onco dissolved by the up to the t which jt reaches 
at the greatest pressure, und leaves a y sharp and nearly 
opaque from which to measure. This device has proved -` 
E ae ue eee it rea) chick one 

ga o to described) w are 
an pleyed. lor vay trece measures, And I amat present 
engaged in meamrng, comparison of a glass and an 
air-gange both filled manner, the com on of various 
parcs at “up to fourfold those ap by Amagat. 

"XII. Jatera! Pract Gauges.—Tife next step was to find 
some of construction foran instrument which, having its 
scale determined once for all by comparison with the air-gauge, 

ever afterwards serve instead o Ht ae ea a rea 
measure of pressure. are obviously better fi for 
purpose than solids, if on account of their absolute homo- 
geneity and ther greater compressibility. But, unfortunately, 
two liquids must be employed, since a record must be kept :— 
the apparatus being surrounded on all gides by nine inches of 
ee uud all my HAE wih ee more or lam 
k e very fact that I was dealing with thermo- 
meters whose bulbs aae protected from pressure, at once 
an unprotected thermometer as some 
EL epus mer 


y 
so long as the glass might be trusted 
to follow Hooke’s law. [I have since found that the invention 


of such an instrument, to be used as an atéromérre, is due to 
Parrot! His investigation of the effects of pressure is wholly 
Incorrect, as it takes no account of distortion ; but the device, 
and the recognition of the fact that its indications are propor- 
tional to the pressure, are wholly his.] 

These instruments, which, like the thermometers, are fitted 
with a needle-index with hairs attached, have only one defect, 
which is that they act like thermometers as well as presure- 
[ay We That defect I to remove almost completely 

1 simple amice ofein In the bulb a closed gless tube 
which aii fills tt. The li then occupies only a small 
space between the interior tube of glass and the exterior tube 
forming the-wulb, and is a8 ready as ever to give indications of 
premure, while it is not in ent volume to be moré than 
slightly disturbed even by a serious change of temperature, 





Fra. $.—Internal gange, plugged. 


It is two instruments of his kind 


quite easy, i 
Nosti dien ad ternal to the external of the 
cylindrical bulb are different, to find by trial through range 


its indications are strictly proportional to the pressure. Thus 


“all the requisites of a perfect gauge, so far as the experiments 


retjuired, were met by this simple a That I have 
obtained a sufficient accuracy in the uation of these instra- 
ments is by the close agreement betweef my results for 
the volumes of air at different pressures as measured by means 
of them, with the volumes corresponding to these pressures in 
magat a tanie. If Boyle's law bad been even approaimat 

tme these high pressures, this mode of verification w 

"have beep fallacious, It would, however, be easy tq make an 
independentgrerification, by sinking some of these fnstrument, 
each thoroughly imbedded in a mass of lard (as a protection 


1“ Expériences de fc compresalon divers M. Parrot’ 
(M Brocres de Tcadémie Impéraie dan Sciences de S Persea m 
exnoirs ” for a reference to Lenz's thermo eldctne wribtgo) that T ht én 


paper. I was 
Ifi at the very end a f. by Lenz, in which he disclare all reagge- 
Uii for the willing Af the paper, andetgr the ccnclumona draen m we e 
. 
° ee | e e" 
. "- n " 


sure is very 





fiom sẸbcks) fo a measpyed depth in the ‘ses. ‘This idea is 
worthy of comtdarsdone eaneclally if the gauge be made to 
iegnter by means of æ silvered tabe. The only probable quse 
of error ın such a case would be the of the m 
column by a jerk, and to this dil other forms are at least equally 
‘able. M 

XIII Exfemab Pressure Gange —Byt it was necessary not 
merely to measure accurately the premure applied, but also, for 
the sake of the thermometers, to provide that the pressure should 
not be carried too far ; and for that purpose it was indispensable 
to have an exterior indicator of pressure. ‘This was furnished 
by a thin cylindrical steel tube inclosed in a cavity bored in a 
large blofk of ron, the interior of theesteel tube bing full of 
m and the narrow space between it and the large iron 
block also full of mercury, This exterior space ras cnnected 
with the pressure apparatus, The pressure then throughout the 
whole of space exterior to the steel cylinder was the pressure 
-in the pump. The steel cylinder was therefore compressed from 
the ontwide. *In the n of the steel cylinder, which was 
screwed Into the surface of the block, there was luted a vertical 
glass tube, It was exposed to no pressure, but the mercury sio 
-t rose, by the compression of the steel cylinder, and the height 
to which it rose could be easily measured. Comperative experi- 
ments wee made several times by ng one of the glass 
gauges, whose scale had been y ascertained, insidéd the 
apparatus, while this newly-described gauge was also connected 
with it, In this way tho external gauge was accurately calibrated, 
But, let an accident should happen to one of the gauges, or to 
its index (ay sometimes wos the case) no experiment was made 
without the mesence of at least three gauges. The way in 
which these worked together during the whole course of the 
experiments 1s the best poasible proof of their'value. This form 
of gauge, also, 1s greatly improved by inserting a glass tube 
closed at both ends into the bulb; foi the temperature changes 


produced by pressure in mercwy are greater than those in water 
at temperatures, 
XIV. Results of the Experiments, The True Correction for Pres- 


.—As soon as I applied pressure to the Chal- 
lenger thermometers I found I reproduced pretty nearly the 
results obtained by Capt. Davis, I had already seen one proof 
that at least a large pait of the 1esult was in probability not 
due directly to pressure. The experiment with the long thermo- 
meter tube showed that my theoretical calculationsehad been 
corect, The question thus became :—Is this a e effect of 
any kind ; and, if 10, how does it originate ? and if it is not a 
direct pressure effect, to what ıs ıt due? There are many "rays 
of answering much questions. One ánswer was furnished by one 
of the thermometers (A 3), whose degrees (especially on the 
Inaxinsam side) are very short. The whole effect (in degrees) on 
‘this thermometer was not very markedly greater for a given 
pre»*ure than on the others, as it would certainly have been had 
the eect been entirely due to pressure directly. Another is, if 
it be not a direct pressure effect it must bea heating effect. With 
Sir Wyville Thomson's permission I got from Mr. Casella, the 
maker of the Challenger thermometers, a couple of othas of 
exactly the same form and dimensions, but with the bulbs 
pluzged after the manner of the gauges already described, so as 
to diminish their susceptibility to changes of temperature. When 
I put onegof these into the pressure ap along with one of 
the C thermometers, I found the effects on the new 
form veryenuch smaller than on the old. Thus it was at once 
proved that the effect could not be due to wry-neckedness pro- 
duced by the fitting on of the protecting bulb; which would 
have been an effect due to pressure directly ; but that st must 
an effect due to heat. That«s to say, it was now completely 
established that ethe large resulta obtained by Capt. Davis are 
Que in the main to chuses which can uce no effect when the 
thermometer, are let doun nally into the deep sea; they are 
due to causes connected with the thermometers, and perhaps 
also with the pump, but solely under tpe circums'ances- of a 
laboratory experiment, 

eV. Sounges of the large Effet obtained in the Presa—Now 
comes the question (no longer important to the CÁa/feeer work, 
but of great scientific interest), What are these various source-, 
and how much of the effect is due to each? First of ull we have 
seen that the water in the fresa is heated when ure*is 
applied. Using Sr Willum Thomson’s formule I found the 
amount of that heating Should be about o*:o5 F., “at 43° F., 0° 16 
at 50°, and only o**3 at 59°, for one tpn of pressure. [These 
nme bers rather too . , We do not yet know to what 
extent the temperature of theenaximum density Poit of water is 
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expected to be fall 
shown er the circumstances of the expermenty and even if 
they wese fully shown the of them represents only about 


one-half of the whole o? pi mariw t; there must there- 
fore bo some o cause, iN . Tait then gives details of the 
i by which he tracedgthe sources of the large 


various 
effect obtained. ] n 

Thus it ap that there age no less than five different causes 
which contribute each its share to Capt, Davis’ t Of 
these, one is independent of the others, and would uce its 
full effect even if they were not present. The other four 
effects which are not cymulative, and it would’ be very trouble- 
some to try to asaign to each its exact share of the gesult when 
two or moreact together. Fortunately, it will be seen that we 
do not require to attempt to solve poblem. e 

(1.) First 1s the direct effect of the external pressure upon the 
spews! pert of the thermometer tubes. This, in general, will 
be fi very small, except in tubę where there are large 
arwurisqos. The whale t of 3 tons pressuro on a Challenger 
thermometer without d at temperatures near freezing 
point, so far as (he minimum index is concerned, would be only 
about 3 one-thousandths of 30 d or so, that is 9o thou- 
sandths oc at mast o'T*of a degre fr 3 tons pressure, That is 
an amount which, in consequence of the necessary errors of 
reading the thermometers, may be entirely neglected, and, unless 
there are large aneurisms, there will be little need for pressure 
corrections even in six miles of ses. 3 

The other parts of the observed effect were 

(2) H of water. This Lobservedo follow very nearly, 
according to Thomson’s formula, the original temperature of 
the water. By comparing the pressure effects on the same 
thermometers during summer, ond during winter (for which 
latter the late continued frost was of cular service, and 
enabled me to work for many dayı at the temperature of the 
maximum density of water), I found the results to vary in 
accordance w.th calculation. 

(3-) Heat due to friction during pumping. This from its very 
nature was unavoidable unless we could have got an apparatus 
into which (by enormous pressure) the could have been 
forced directly. This could not, however, have been done in 
my laboratory, even if the a atus had been adapted to such 
a form of experiment. But it was very easy to calculate the 
extreme possible amount of this effect. . 

(4-) The peculiar heating effect due to the vulcanite mone aks 
I verified this effect of vulcanite by taking a thermometer whi 
had no vulcanite about it and measuring the effect produced 
upon it by a definite bres te then putting loosely round 
the bulb (in a test-tnbe, which itself been previously experi- 
mented on) a small quantity of vulcanite in thin plates, I found 
thatgso little as 8 grammes of vulcanite round the protecting bulb 
raised the effect produced by a pressure of 3:2 tons weight from 
o*'s F. to rr E The vulcanite was in thin strips about a 

umetre and & half in thickness, The effect of the vulcanite 
on the C&a//eng*r thermometers (in the hydrostatic press) must, 
from the mode of their construction and mounting, in cases 


be considerably than this. ti 
Under these circumstances, we might without farther inquiry 
effects to the mastive 


fairly attribute the whole o 
vulcanite slabs on which these thermometers are framed, But 
there still remeins 

(5.) The most difficult question of all, the temperature effect 
promi? by pressure upon the prote bulb, which is under 

erent circumstances altogether from the vulcanite; for the 
vulcanite is simply compressed, while the glass sheath is under 
pressure oa one side and not on another, end i therefore 
subject to shear as well. In its interior the glass is extended in 
a radial and compressed in a direction. Nobody has 
yet made any approximation to an answer to the question what 
effect 19 the way of heating or cooling ‘will be prcduced by 
deformation which consists partly of compression and partly’ of 
change of form. We know that in indlarubber a cooling effect 
1s prOduced by traction, and it may happen that a mmilar change 
of form in glass also produces a reduction of temperature, This 
is a question, however, which is not Spare of answer by the 


help of mfy present apparatus m thoug it will frobably be 
sigtrend’ by experimen ore theory is able. to touch it. The 
results of my experiments on the. thermometers with 


qued 
bulbs show on the-whole, a heating effect ts from the 
combined compression and shear in a bulb exposed to external 


pressure only. This has verified by cutting down a ther- 
mometer, an exact Soccer i the C; ger thermometers 
, : 
. = e 
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but without aneurlsms, taking butgtho greater part of the mercury 
and thserting a second (now a maximum) index in the minimum 
side of the tube, e this instrument was stripped of its 
vulcanite, the effect of, presyire at 49 Fahr. was considerably 
greater then that dus to compression of the be. 

But it does not reque to be taken into so far as the 
Challenger thermometers are concerned. 

XVL Final Conclusion frome the Investigation.—The final 
conr is that only one of these five causes, which are active 
in the tory expermhent, can affect the Challenger thermo- 
meters when let down into the sea, namely, pressure. There 
is there no heating of water by compression i there is no heating 
by pumping ; there is no hea [ te, because the ther- 
mon cin ile eed Dad ydo 
increase of pregsure that erise of temperature is at once 
done away with as the thermometer passes through a few addi- 
tional yards of water; and the effect nthe protecting EM 
for the same reason, which is a katog ect on the whole, is 
all bar done away with step D step att i uced, Al these 
four causes, therefore, which Capt. Davis’ eorrection so 
much too large, are valid only for experiments in a laboratory 

and not for experiments in the deep sea, Wherefore, as a 
conclusion, I assert that, if the Chall thermometers 
had had no aneurisms, the amount of correction to be applied 
to the minimum index would have been somewhat less than 
o° o5 F, for every ton of pressure, Ze. for every mile of depth. 
All the thermometers which have large aneurisms have hed 
calculations made for them, bat in no case does-the 
correction to be applied to the minimum index exceed o*'14 or 
about one-seventh of a degree per mile of depth. "z3 - 

[Eromi rM to Prof. Tait’s Report, which contein 

with detailed d tions of apparatus and 


numerous 
modes of tmg, we make the few follo extracts.] 
The diminution per unit volume of the intenor of a cylinder 


with closed eads, of internal radius ay, and external radius a, 
when exposed to an external pressure II, 1s z 


aj I 4I 
Hat Motu) 
Here » is the rigidity, and 1 the compressibility, of the twalls 


of the cylinder. 
When II X a ton-welght per square inch, the value of the 


= I 
I 
y De 

is, according to the best determinations, somewhere about ry 
for of flint glass, and about yyy for steel. 
This nis very sim 2nd enables us at once to calcu- 
late the requisite I of when its internal and external 
radd are known, which shall have any assigned sensitivences 
when fitted with & fine tube of a given . To obtain great 
sensitiveness, increaxing the diameter of the bulb is preferable 
to diminishing its thickness, as we thus preserve its strength; 
and we have seen how to avold the complication of temperature 
corrections, . 

As a verification of this formula, in addition to the simple one 
described in the text above, 1 had an apparatus constructed of 
ordinary lead of the following ions :—Length of 
cylindrical b, 745 mm. Raho a,:42,28'7:2r9. The 
weight of mercury filling 424 mm. of this bulb was 167 grm. 
To the bulb was a 


fillmg 68 mm. weighed 1°43 grm. 
Hence we have 
xi. = I'187. 


Also the content of the whole bulb in mercury is 743167 grm. = 
. *. 

293'4 grm. Hence a pame of one ton-weight ahould force 

; 1'187 Be Vee 

into the narrow tube ( To 7934 jose grm. of meicufy. 

This ought to displace the index through (468 ims 


"4 





Com this with the result of experiment, we*had the fol- 
loving remarkably satisfactory numbers :— . 

Tons, Calculated, Observed. 

© 09 I4'9 1476 i 
1'4 ayr 21'2 
gu 5 533 489 
7 ^ 
e " . 
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a smaller tube of which the mercury, 


pes i o4 


E 29 | 


There was no glats tub® in the interior of the bulb, sp that the © 
s ht discrepancies between the ratfog of calculated to obserred 
gis are mainly dwe to effects of temperature, . 


In the Pre. R.S., June, 1857, Sir William Thomson gives 
for the rise of temperature of a fluid, the pressure en which is 
suddenly raised from 5 to p+, the dene Ar presio 

e te 
JE" 
Here ¢ is the absolute temperature of the fluid ; e its coefficient 
of expansion, and K its average capacity for heat, under constant 
reassure, between ? and d+, J is Joule's equivalent. 

The value of e, as gifen by Kopp's expenments, is nearly 
¢-278 
a ana 


72,000 . 


for temperatures within 20° C. of the maximum density point, 
The mean of the expermmental determinations of Marien, 
Pierre, and Hagen, makes it about 5 or 6 per cent, greater. 

For the Centigyude scale the value of Ls 1390 fout-lbs, Án 
aemosphere.of pressure is nearly 2147 lbs. weight per square 
foot ; and K is about 63 45 (tho number of pounds of water in 
a cubic foot). 

Hence it follows that, for one additional atmosphere of 
préisure, the temperature of water is raised (in degrees Centi- 


grade) by about . 
Ae 278), 
2,950,000 


Now 56° F. is 13*3 C., for which /&287'3, and the rise of 
temperature produced by a ton-weight per square inch is 
0*:14 C. or o*25 F, 

This is tbe statement in the text. 

From the above formula we find the heating effect of one ton 
pressure on water at 50° F. to be nearly 

o"'16 F. ; 

and for each degree above or below 50° F. this number must 
be increased or diminished by about one-tenth of its amount. 

This ion is very to recollect, and it gives the 
results with ample accuracy hout the whole range of 
ipi (40°- 60° F.) within which my experiments were 
conducted. 

It ts t be observed that Thomson’s formula is strictly true for 


small only. No account has been taken of a possible 
lowgring of the tem ture of maximum density, or ofa change 
of expan-ibilty, er pressure. Nor is it Lnown how a con- 


siderable increase of pressure affects the thermal capacity. 


On the ‘first occa don on which one of the thermometers gave 


way, we were poche alae at the loudness and musical quality 
of the sound The whole mass of tron and steel. 
vibrated like a 1n consequence of the (comparatively slight) 
sudden relaxation of ox On another occasion, asa 
pressure of three and a half tons had been reached, the whole 
apparatus pave a strong, protracted musical sound, which con- 
tinued until the screw-tap was opened. This was probably due 
to a species of hydraulic-ram behaviour on te pat of one of the 
valves of the pump. Thee are little conical pieces of steel, 
with the points much elongated, which are groundeaccartel 
into cunical bed-, and fall back into their places by gravity. It 
was not observed that this powerful vibration had’ 4n the least 
degree altered the position of the indices ın the thermometers or 
which were in the pressure chamber, Ther iudications 
agreed perf@tty with those of the preceding and succeeding day. 
I made a number of experiments with the View of determining 
the amount of disturtion at which glass gives way, with the view 
of finding the lmit of strength of a glass tube, and also the ratio 
of external to inteinal diameter to secure ıt against any assigned 
lower pressure. I allude to them now in consequence of a 
curious fact observed, which gives the explanation of a noguier 
occurrence noticed on board the Challenger, The walls of the 
tubes, “when they gave way, were crushed intoefine powder, 
which gavê a milky appearance to the water m the compression 
apperatus. But the Gapmente of the ends were Isrger, and gave 
queh xar e by preventing the valves of the apparatus from 
amg o remedy thi» inconvênience, I indosed the glass tybe 
in a tube of t brass, closed at the bottom only, bute was gur- 
prises to ‘find it was cru-hed almókt flat on theefirst trial, 
is was evidently due to the fact that water is com e, 
ead therefore ther on of pressure (produced b$ the préf&k. - 
e 
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i . e . 
* ing of the'gla« tuhe) takeastime to travel from the inside to the 


. gave way at the bottom of the but they also give a hint 
explanatory gf tho very remarkable eects of dyngmite &nd othér 
when fired in the open air., 


NS show how posible is a serious mistake in the inezsmrement 


. "There oan be no doubt whatever, from 

comparisons with glass gauges of all sixes and shapes, that my 
follows Hooke’s Jaw with accuracy, -The only 

of serious error is In the actual value of the unit, 

im t determmation has, however, been very carefully 

by fhia AMO eee numbers and the mdications of 

. the sil gauge already described ; and. the result is as above 
stated, ! 


Challenger Gango. 
Milimetres, ! Cwts. per aq. in Ratio, 
o o Aii 
5'- o oo 
9 12 o'I 
15 87 oxi 
20 13°9 a z 
30 23'6 ie} e : 
40 ja 0°07 
4 o^ 
: -do » ° ae - 
70 717 3 1'02 
Tbe comparison was repeated several- times With almost 
exactly*the same results, 


It is quite clear that the CkaZemsw gauge does not follow 
» Hooke's law, It behind the steel gauge at first (does not 
"abs esque dpud. the pressure 1s nearly 50 atmo- 
ae Pieve gaina onit; and, nt pressures greiler 
ment 18, however, first 


34 tons, appears to leave it rapidly behind. The 
duated up to 4 tons only. My very 
experiments with Challenger instrument, in which I used a 
simple form of manometer, showed that it was not trustworthy, 
and led me to make various trials for the purpose of gettmg a 


proper mode of measuring high pressures. 
» it be interesting to mention that a fairly approx- 
- mate det n of. the compresmbihty of water was made by 


counting the number of strokes of the pump required to produce 


a measured In the interior of the doin 
[Then follows a table of the experimental data far each of a 


large series of the Challenger" thermometers. These are of no 
general interest, e Their im is confined to the reduction 
of the actual observations made on board the CAe/Zenger ]. 


THE GRASS BARRIERS OF, THE NILE 


REIS interesting phenomenon, which so con- 
* tributfs to produce changes in the bed ofthe Nile 
nnd to accumulate river formations of great geological 
importance, has been recently investigated by M. Ernest 
Marno, who has just published an ela bea on ths 
subject,gin the last number of Petermanns (ESO iin 
It fs accqmpanled by*a map, on the scale of* r to 5 
of the Bahr-el-Gebel and of the Bahr-el-Abiad, from 

+ GBM Abfas to Sohat, and pf the Bahr-ẹl-Serat from its 
7 x d e e A ce 
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mouth to 7° 30’ N. lat. eAffér having made its way 
among the hilly region, through several gweat lakes, 
segies of amd Connected to- 
gether by short rivers, the Nile, orethe Bahr-el-Gebel-- 
the River of the Mountains—enterg an extensive flat 
land, which it crosses over a d of latitude to the 
next rocky barrier, which it cuts throdgh at 
Over this stretch it runs with numerous win ae att 
north to its confluence with the Bahr-el- Ghazal, then 
to the east, under the name of Bahr-el-Abiad, and, 
although the direct digtance between its issue from the 
hilly tract to Khartum is only 600 miles, ee ee 
of the river with its win is no less than 1100 miles. 
The whole of this region 1s a wide marsh, and the river 
has no per banks, its water being mixed with that, 
of es which coves i o ae e It is 
8 rare occurrence to see as country 
is hore lip an extensivé marsh, through the midst of 
which a somewhat d channel has been dug by the 
current of the river, Numerous smaller rivers connected 
together and with theenain channel and its numerous rami- 
fications circulate amidst these marshes, and during the 
rainy season the watje, or lateral ponds and heran Increase 
yet more, covering wide tiacts of land, whilst during the 
dry season some stretches of banks re-appear, abd the 
lakés which were navigated by ers some months 
_before become- simple -marshes.- —V ion—plays an 
important part in the modifications which are going .on 
in this region, The country is covered with rich grasses, 
mostly consisting of such species (Saccharum spontanenss, 
S. irschæmum, Vossia) as oe Bertie) well even in 
water; this grass can be li th its roots by water, 
and grow floating on the surface, so as to render it most 
difficult to draw a line of demarcation between land and 
water, Thick and hizh papyrus palms grow sometimes 
on the very banks of main channels of circulation of 
the water, and strengthen these by their complicated roots; 
but they do not cover all the banks, and the outlines of the 
river are mostly indefinite. Some few tree-like /Zersmisizera 
elahrosylom grow as isolated Individuals on the banks of 
the rivers, and of the mane, whilst the smaller marshy 
and aquatic flora (Pistia, Nymphea, Valfisneriz) nearly 
disappears in comparison with the ricif vegetation of the 


above-named jes. The fauna of this region closely. 
depends upon season. Mammals and birds leave it 
during the rainy period and wander to the hilly tracts, 
but during the season the banks of the matje and: of 


the rivers MS hae with elephants, buffaloes, gi es; 
antelopes, and by many kinds of birds. Besi this. 
region has also its special forms, namely the Dalæniceps 


Rex, the Protopisrus a and the ganoid fish 
Polypterus, all being from earlier geological 
periods. e people who inhabit this region, Dinka, 


the Shilluk, and the Nuehr, all belong to a very low, 
level of civilisation, living mostly on their herds of cattle ; 
they change their abodes in accordance with the season, 
but they cannot be considered as true nomades, as the, 
dand pec ed by each tribe is strictly limited by other, 
cl er every encroachment on anothers land is 
punished by war. MEAM 
It is obvious that in this region the fall of the rivers is, 
very small and that the outflow of water may be 
checked by winds and other occasional circumstances ; 
whilst the great quantities of water potred down into the' 
in during the rainy season cannot find an easy way 
tpe flat channels; extensive inundations occur, 

therefore every year, and when the rains are ially' 
heavy, t masses of floating grass are t from 
the watje into the main river, and accumulgte in its 
windings, New floating islands of grass, are brought by 
and by to these barriers, being pressed upon or beneath 
them, and soon the whole of the river out its 
width and dépth is obstructed by these barri which 


the inhabitants call se//s. ‘The gpass does not decay in 
p . 
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the ses, it continues to gre weon their surface, and if the 


vegetation, which rises two or three metres above the 
water, is burnt, it sogn reappears again, reachinga height 
of one metre and more*gfter eight or ten days. The 
thread-like roots of the grass form a kjnd of rough felt, 
in which palms are sometimes inclosed, whilst masses 
of ooze fill up the intersticés between the roots, and form 
thus true dams across the river.. When the-barrier has 
not ye eached a great size, it might be occasionally de- 
stroyed by the pressure of water accumulated above it; 
but, as several ers are formed at the same time at 
various places, the upper one beifig destroyed, its débris 
is t to the lower one, and accumulates above it, or 
presses benegth it. The elasticity and tenacity of these 
dams is so great that a steamer attempting to enter it is 
soon repelled by the elasticity of grass, while men and 
even cattle can easily stay on floating grass without 
danger.- The river is thus sooa transformed intoea mftrsh 
covered with a mighty grass vegetation, arf the water 
expands to the neighbouring . matje, seeking its way 
through many new channels. It is obvidus that those 
of the nver where its bed is more definite are 

cially liable to be obstructed grass islands which are 
formed in those parts of it where there is no definite 
frontier between running water and marsh. As to the 
appearance of setts, M. Marno is of opinion that they 
have become more frequent during these last years; he 
sees in their frequen 
thé whole regien by uviatile deposits and of the general 
transformation of the whole of the region into marshes. 
The high floods of 1878 have largely contributed to the 
formation of numerous floating grass islands and to the 
formation of several large barriers across the river. Of 
course any hydrographical works for preventing the 
formation of grass obstructions would be very difficult 
now, owing to the scarcity of population ; but the plantin 
of papyrus palma along the banks of the chief chann 
would be most useful, as it would prevent the floating 
grass islands formed in the s#zai7e from entering into the 
main chanrel of the Nile. 


.THE WEATHER OF NOVEMBER, 1881 


HE weather of November last has been in many 
respects so unusual as to call for a brief record of its 
chief characteristics. For thirteen months previously the 
immense majority of the depression-centres, or centres of 
the storms which swept across North-Western Europe, 
assed to the southward of the northern half of the 
ritish Islands, and many of them wholly to the south of 
these islands, with the inevitable result of unseasonably 
cold weather to the north of these storm tracts. But early 
in November an important change set in, and up to the 
time of going to press the change has been an enduring 
one, vir the storms of North-Western Europe have 
Me eastward along tracts wholly to the westward and 
northward of the Bntish Islands, with the necessary re- 


sult of a temperature very greatly in excess of the average’ 


of the month. : 

From Buchan's isobars for the month we see that the 
mean increase of atmospheric pressure from the Butt of 
Lewis to Valentia, in the south-west of Ireland, is about 
o'100 inch; but im November last the increase amounted 
to 0'348 inch, the means of these places being respec- 
tively 29:391.incbes and 29 739 inches. The incredse 
from the Butt of Lewes to Dover was tater, 
amounting to no less than 0605 inch, instead of o'150 
inch, the normal difference. It 1s premature to state the 
locus of the centre of this extraordinary metric de- 
pression till fuller observations have been received ; in 
the meantime, however, a position in the Atlantic, & 
little to westward of the Hebrides, may be provisionally 
assumed as the centro yith but a small limit of error. 
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The most importatit result of, this abnormal diminution * 
of atmospheric pressure in theenorth-wést, and rapid 
ingrease south , has hen a prefalenee of winds from 
the Atlantic, characterised by a force and a persistency 
quite unprecedented during last quarter of, a century, 
with a distribution of temperature ang rai over the 
British Islands vesy remarkable and in some 
strikingly abnormal As these winds from the Atlantic 
swept across and reached the east of Scotland, their 
direction took & more southerly, and in the north a more 
south-easterly course. 

Everywhere the temperature was abnormally"in excess 
—the smallest excess, about 3^5, being on the coast in, 
the north ;*and the largest excess being in the interlor, , 
as happens with high temperatures at this time of the 
year, ice in such circumstances the cooling through 
terrestrial radiation is relatively much less than usual 
strictly inland situations’ The pu excess would 
Mp T I Enn parts of the valleys 
of the Thames and Trent in England, and of the Clyde 
and Tweed in Scotland, where it reached, or closely ZA 
proached to, 6°°5 ahpve the means of November for 

districts, In London and Edinburgh the 
excess was 6°0. 

On comparing this excess for Edin h with the ob- 
servations made in that division of the British Islands 
during the pas 118 years, or since 1764, the mean tem- 
perature of November, 1881, is absolutely the warmest 
on record, the nearest to it being an excess im 
1818, and 5?a in ds and 1847. As London, 
the temperature of November 1818 and 1852 somewhat 
exceeded that of 1881, the former of these years being 
also unusually warm in Edinburgh, whereas there No- 
vember, 1852, was colder than the average. 

The distribution of the rainfall was REY unequal 
in North Britain, or where the prevailing wi curved 
round more towards a southerly and s -easterly direc- 
tion. On the high d ME we on both sides to the 
Lead and Lowther Hills the rain at many places con- 
siderably exceeded double the a ofthe month. On 
the other hand to the north of the Cheviots and Lammer- 
mogrs the rainfall wes under the average, the amount in 
East Lothian being less than half the average. Crossing 
the Firth of Forth, we meet an extensive tract reaching 
as far as the high grounds of the Grampians, where the 
rainfall was excessive, amining in West Perthshire and 
Upper Dee to more than double the a Again, 
beyond the Grampians, and including the whole of the 
North of Scotland, northward and westward to the 
extreme north of the Lewis, the fall was less than the 
a the amount on the south shores of the Mora 
Firth being only half the average. It is worthy of remar 
thet this distribution of the rainfall is precisely the oppo- 
site of what occurs with weather very similar, but with 
the single difference of the south and south-emst winds 
being replaced by north and north-east winds, in which 
the [i ores of the Forth, Moray, and P d Firths 
facing the north are deluged with rains, In the east of 








England tke rainfall was, generally speaking, light, but it 
was above the a ein and, and in a less degree in 
the west of 


Out d ee along the great routes of traffic to 
New York, the month would appear to have been charac- 
terised by an almost unbroken succession of storms, 
several of which, if judged by their destructive effects on 
even well-appointed ing-vessels and steamers, were 
memo great storms. e storm which*reached«he 
west on the 21st will be long remembered for the furious 
winds and extraordinarily high and destructive tides 
which accompanied it; and the storm of Sunday, the 
2 for its most disastrous particularly in the 
south, and fér the unprecedentedl» low readings of ‘the 
barometer in the north-west and north of Scotland, where, 
oper a «ide apea afd for a considerable tine, atetp- . 
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' spheric'pressyre was 28 ‘ooo Inches, the lowest being 
27:865 inches at the Butt of Lewis, gt which low pgint 
the barometer Stood from 4.30«to 7 a.m. of the a7th, 





PHOTOGRAPH OF COMET B, 1881 
PHOTOGRAPHY has already proved of great service 

to astronomy, and its value in reprodu with un- 
failing accuracy and permanently p an observa- 
tion is evident. It is long since the art has been utilised 
in the observation of eclipses; evith De La Rues 





Facumile of a photograph of the Great Comet B 1831, taken at the Observatory 
Mecdan, July x, 1881 : oe 


. 
the moon we are all familiar, while those 
ve recently attained 2 rare deggee of per- 
fection. And now at last photography has been success- 
ered applied to comets by Dr. Janssen at the Meudon 


photographs of 
of fun. 


; Paris. The woodcut we give to-day ‘of 

B is from our French contemporary La Nature, 

has been revised* by Dr. Janssen isl, so that it 
may be accepted as a faithful repragiuction of his photo- 
IÈ. Janssen also gives some interesting Uctailsas 
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The time of exposure was thi 


07 
J. . [247 8, 1881 


to thé circumstances undef*wifth the photograph of the 
comet taken. It was obtained on Tus I assy, ütoh. 
37m. uhder the follewing cqndithons *— perators 
used a télescope of half a metfe apérture and 1:60m, focal 
length. The plftes of gelatino-bromide of silver, extra 
sensitive, were manipulated and developed in darkness, 
minutes, Arrangements 
were made to counteract the proper movemegt- of the 
comet in addition to the drurmel movement” Tho 
n of the tail extends to more than 2$ degrees; . 
B 








the head of the comet assumed very great dimensions; 
but the details of the bal chow that the move- 
ment of the instrument has kept pace with 
that of the object. « The rectimeal rays art 
a revelation of the photograph, which moré- 
over showsfsome very small stars not seen in 
any celestial atlas, — * D 





ON ARTIFICIAL DEFORMATION OF 
`.. THE HUMAN SKULL IN THE 
MALAY ARCHIPELAGO 


R. CROCKER mentioned, in the Pro- 
ceedings of the Geographical 
Society of fonds gans 
year, that the Milanows, a, coast tribe in 
North-West Borneo, between Bruni and 
Tandjong Agri, Sarawak, flatten their heads. 
by means of pressure in infancy, but not tq 
the extent of disfigurement, & custom, Mr. 
Crocker adds, which is pecullar to this 
tribe, and occurs nowhere else in the. Archi- 

pelago. i 

This last statement induces me to show 
that, on the contrary, the custom is spread 
through the whole vast area from Sumatra to’ - 

Timorlaut, and north to the Philippines; I 

even believe that it is not goink too far to: 

say that almost no large island within this 
` region can[ be found, where the custom of 
artificial deformation of the skull is not; or. 
hag not been in use. Having treated of the 

geographical distribution the custom all . 

over the globe in a paper “ Ueber künstlich- 

deformirte Schadel van Borneo und Mindanao. 

im konigl anthropologischen Museum zu, 

Dresden, nebst Bemerkungen über die Ver-! 

breitung der Sitte der kunstlichen Schadel- 

Deformation,” I shall restrict myself here to 

the Malay Archipelago, e 

To in with Borneo: I procured last 
a from Sarawak, over which a. 
tof ratan was so closely twisted, that it 

could but with difficulty be freed. When! 
taken cut I immediately ceived that rt 
must have been artif deformed ; the 
whole occiput was fattened in a way which : 
could not have been due to other causes. 

This skull (Fig. 1) must have hung a long 
“time in the over a firepla or it was. 

blackened and dusty all over. The direc- 

tion of the pressure in® youth had been, 

besides perpendicularly from behind, from ; 
the ight side and below, for the right basal portion is 
tot distorted. E- 

Wishing to know Burges | pore gs to the custcm - 
in Borneos I wrote to the “known naturalist and col- , 
lector, Mr. Everett, who is now living jn Papan, North 
Borneo, and who sojourned a long time in Sarranak 
before. Mr. Everejt bad the kindness to answer, in : 
a letter dated August 25, 1880; ‘With to the 
custom of flattening the skull d have heard that it is 
La, t RE , M ° 
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practised by the Kaneyitseang Malanau tribes in Sara- 
wak.* In gonsequence of this information I asked Mr. 


C. C. de Crespiguy gf Sarawak, a, gentleman Who has | 
H Pleni aa 


already (in 1876) t of the Malanaus 

in the Jorka? of the Anthropological lpstitute of Great 

Britain, to forward; eif le, the instrument with 
. 





Fig. 1.—Artificially deformed skull from Sarawak, Borneo. 


which the artificial deformation is effected; and Mr. de 
Crespigny was so obli as to fulfil my wish and to. 
"write on April 8, 1881 : «f am sending by this post the 
little instrument -you desired me to procure for you, used 
by the Malarmu women in flattening the heads of their 








'| end of*c* dfawn 


-| square mi 





> : 
‘female children, in order that their a may 
correspond with parents’ idef qf besa." 

The instrument (Fig. rid no means toughly mad 
"but so well ada to the that one must 

it as the result of the Er of many ceteras I 
am s that Mr. de Crespigny, to whom I am so much 
‘indebted, did not add*a note as to the way in which the 
apparatus is applied to the child's head. I suppose that 
this is up in cushions and lald with the occiput 
"on the wooden part-'of the Apps a; the 


bandage >, made of blue cotton, then g tied round 
‘the forehead, the-bandage c over the whole head from the 
‘forehead to'the occiput, and the fastened at the 


h the holes in a, and finall 
through the squaré hole of a Chinese coin, bebind whi 
they are knotted together with some glass beams. Two 
sets of holes in the | inal part of the, wooden in- 
strument allow the degree of to be ed. 
‘She apparatus is very accurately cuj and poli The 
ee ate millimetres, len and breadth of the 
© 7 go and mm. 


respectively, the 
length of the frontak band 315, of the sagittal band 


.| 190 fhm. 


In the mean time Prof. Flower, in his interesting ay 


'| (“Nature Series”), “ Fashion in Deformity as illustrate 
‘| im the Customs of Barbarous and Civili 


Races," men- 
tioned, on the authority of Mr. H. B. Low, that in the 
neighbourhood of Sarawak the deformations are made 
purposely; and I therefore do not doubt that the 
custom. is. a common one in that country. Perhaps-a 
very asymmetrical skull in the Vrolik collection of Am- 
sterdam,.from Banjermassin in South-Eastern Borneo. 
may be artificially deformed. I have not yet succeeded 
in finding another trustworth rt of the same 
custonr in Borneo from other inbe but am sure that we 
shall soon hear from other quarters of.the same, attention 
once: being.directed to the question. : 

Pro g from Borneo to the Philippine Islands in 
the north, we have ample materials.from that group of 
islands, $ procured, in the year 1872, in the island of 


e ' Fro a—Inrtrument for deforming the heeds of mfants, usad by tho Malanana on Borneo. 


Luzon, in the province of Bataan in Zambales, from, 
graves in the forest, twelve skulls of Ne ee age ell 
of which are more or less artificially deform Prot 
Virchow is of opinion that the flattening of the occiput 
and the breadening of the hinder parts of some of the 
skulls is so strong as to make them in a high d 
similar to certain deformed skulls from Peru., The fat- 
tening of the occiput is very obvious in some of the 
portraits of Negritos which I sketched on the spot, three 
of which are represented ín Figs. 3-5. - 
. 
° 


- It has been known’ since the seventeenth century that 
the custqm is in on the Philippine Islands. M, 
Thévenot im his valuable ae tions Ge divers 
Voyages curieux " (1664), in the part, “ Relation des isles 
P ippines faite par un Religieux qui y a demeuré 18 
ans,” says in his old French: "Ils auolent accoustumé 
dans quelques-ynes de ces Ser de mettre entretdeug 
his la teste de leurs enfans, ils venoient au monde, 
et la pressoient ainsi, afin qu'elle ne demeura pag rondty 


mais qu'elfe g'esteadit en long ;*i]s luysaplatissolent awssi* ° 
° e 


* . 
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Íe front, croyant que pstoit vn trait de beauté le a'auoir 
ainsi?  Aftifici eformed skulls have further been 
procured by Doctáre Schetdlig and r, about the, year 


1860, from caves on the islands of Samar, Leyte, and 
brids and s 

y ketween Negritos icols) in Albay on 

from @Vest Luron, which I 

is, according to Prof. Virchow, so small 

that it has not its natural form. From the 

island of Mindanao Professors 

have described two deformed 

andethe Dresden Museum 

possesses two enormously deformed skulls from a cave 


erp he: from Bicol anf Cimarron gravés 


Luzon. 
brought home 


as to suggest 
south-west of the 


Hileatas (Negnto?) 


An Igorrotes s 


Fra. 4. 


Fra. 3. 
Fra. 3.—Negrito, man, Luzon, Fia 4—Negrito, young woman, Luzon. 


near Lianga in South-East Mindanao, procured by Prof. 
Semper. ; 

One of these (Fig: 6) has been pressed from the front 
to the occiput for the special 
of flattening the whole head. e hinder parts of the 
parietals slope down nearly dicularly at the tubera, 
and the occiput has no prominence at all. The other 
(Fig. 7) has been acted upon from below and behind and 

the front, and, at the same time, by a broad bandage 


-- across the parietals behind the coronal suture, where a 


" Sherontand occiput. "The 


etalia are blown 


deep de on occurs, The tubéra 
Grice dec ar skills Gc Gulf of Mexico 





©. Yu, y. —Nogrito, man, Lumon. 


which Dr. Gosse called “ têtes trilobées." Therefore it 
cannot be doubted that the custom has and is in 
use nearly here on the Philippine Islan 
Not legs so in the island of bes, which Js nearly 
finited to the Mindanao by some smaller groups of islan 
which may be considered as stepping-stones. Mr. Ried 
of Gorontalo informed us in the year 1871 that the in- 
babittnts of Buol, Kaidifan, and Bolang-itam jn Nbrth 
Gelewes wind round the heads of their chil the 
smoothed bark ofthe Lahendong tres, and afterwards 
it, between two yield which are fastened 
are bpoaderfed by this 
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at the sanie. time, 






process, which is *onsi ered a peciliar attraction ; the 
child is treated in this way fróm four to five months. 
Mr. Riedel even forwarded a model cd ae dde M ed 
in Buol for deformifg the h ®f noblemen's children ; 
the instrument remains "for six to. eight weeks, 
and the are only freed exery second day to be 
bathed. Mr. Wilken recorded the game custom from 











Fig. 6.—Artificlally deformed skull from 2 cave near Lianga, Mindanao. 


Passan and Ratahan in the Minahassa, in North Celebes, 
the last-named spot being quite near Panghu, a place 
where Mr. Wallace made one of his celebrated collec- 
tons (* Malay Archipelago,” vol i. p. 408)* Mr. Wilken 
saya A 
and that the flattening of the forehegd is called " taleran," 
the common people practising it very generally now. The 





fu. 7-GArtifictally deformed skull from a cave noar Lianga, Mindanao. 


same custom is in use still with other tribes of the Mina- 
hassa aud the surrounding countries, Finally, Mr. Riedel 
could prove it among peoples called Toragi, Tondai, 
Torau, and Tomori in Central Celebes, where the heads 
of the boys are pressed laterally and from behind, “ that 
they may become good warriors," and the foreheads of 
the girls broadened “tg inagease the beauty of the 
e e 


"E hd id e y "s 
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women”; the process, is centjpued" from four to five 


mon 

Besides thìs direct information there is an artifacially 
deformed skull ofan “ » from Cfilebes in the Hildes- 
heim Museum; and of a Bugis from South,Celebes, in the 
Vrolik Collection of Anaterdson, the descriptive catalogue 
saying: “ Plus quedout autre ce cráne fait l'effet d'avoir 
été comprimé à son jeune Age par une grande force 
agissant d'arriàre en avant" Dr. Barnard Davis remarks 
on a from Makassar, in South Celebes : “ Has an 
extensive parieto-occipital flattening; the result is a 
brachycephalism which scarcely seefis compatible with 
codes! ss.” No doubt this is proof enough to justify 
the on that the custom is spread over the whole 
i of Celebdft. ? 

. As to Sumatra Marsden has oftep been quoted, “taat 
the women have the je Sang compressing the heads of 
children newly born, w. the skull is cartilaginousy 
which increases their natural tendency to that shitpe.” 

From Java it has been made known by Professors van 
der Hoeven, Swaving, Halbertsma, and Zuckerkandl, that 
a considerable proportion of the skulls from that island are 
asymmetrical, viz, 60 cent., and that of three awry 
skulls two are fla on the left side. Prof. Halbertsma 
su that this asymmetry comes from the child's posi- 
tion on its left side while sleeping; Prof. Zuckerkandl is 
of opinion that it aomes fram pressure during birth ; 
whereas Prof. Rolleston, whose premature death we deeply 
deplore, the following view :—“ The wish to 
kep s ag arm free causes the left arm to be usually 
employed for carrying a child; the pressure of a sling 
used in aid of the arm would come to bear mainly on 
the left side of the child’s head, and the observed flatten- 
ing would thus be accounted for.’ However this' may 
be, the asymmetry does not to occur as a result of 
designed deformation; but Dr. Swaving concedes that 
the midwives to change the form of the head in the 
newly-boin by pressure; Dr. Gosse saw x feeb 
skull with occipito-nasal deformation, and perbaps this 
question must be more thoroughly studied on the spot to 
get a better insight. : 

Dr. Davis says of a skull from the island of Bali :— 
4 Approaches closely ¢o the American crania deformed 
by occipito-frontal ; it is so great as to render it 
very difficult to look Gpon the distortion as uninten- 
tional? 

The Dresden Museum possesses a skull from tfe 
island of Ceram, and another one from Boano, near 
Ceram, which a to be artificially deformed ; further, 
two skulls of the same kind from the island of Flores 
aoe ten specimens. Of a skull fram the'island of Timor, 
Dr. Davis says: “Of i form and propor- 
tions, being extremely brachycephalic, 
large parieto-occipital .” Finally, the Dresden 
Museum recently got from the Timorlaut Island group 
two skulls which undoubtedly are artificially deformed. 

I will not proceed further on to New Guinea, because this 
would lead me into the Papuan or Melanesian region, 
where, as well as on many islands of the South Sea, the 
custom prevails; but I only proposed to show its being 
far spread through the y Archipelago. I do not 
doubt that more information will come from this region, 
if only the attentión of residents and explorers in future 
is directed to the question, and if more skulls aresfor- 
warded to scientific men and institutions. 

: A. D. MEYER 
e. e. 


NOTES . 

EvxxYTHIMG in connection with the Crystal Palace Electrical 

Exhibition appears to be progressing most satisfactorily, All 

the available space has been allotted to exhibitors, and 

many &pplicati&ns for room have had to'be refused, The 

best positions have been girgn to the first applicants, and 
$ e 








from appearances there i little dong but that this exBibition 
Tight Exhffidon it will 


part to a different system, while all the different courts, the 
Albambre Court, the Pompelan Court, and others, will hare a 
seperate and distinct system applied to its Ülumination, There 
does not appear to be in the world e building more suited for 
the display of the electric light than the Crystal Palace with the 
far-famed courts referred to. There is little hope of any show 
being made Pefdre the commencement of the ensuing year, but 
there is strong reason to believe that some portion of the build- 
ing will be illuminated by the electric light at Christfhas time. 
Not only has the Postmaster-General consented fo make an 
extensive show, butethe War Department have now agreed to 
exhibit, and there is every probability thitt this display will be 
most interesting. Had our War Department made an exhibition 
in Paris it would have qndoubtedly outshone the displays of 
other fovernments in this section. A great feature of the exhi- 
bition will be the external exhibits, A tramway is about to be 
constructed along the whole terrace, on which & coach will 
run by the aid of Feure batteries. An electric railway, which 
was such an attraction at Pans, will continue to whirk passengers 
about by the energy produced by Siemens’ currents. Although 
the exhibition will contain a great display of apperatus relating 
to all the applications of electricity, it will be an Electric Ligh 
i and the numerous lamps and machines forthe pro- 
duction of the light will be the great attraction to the public. 


Mz. Lrvinasronx, Master of the Public Schools, Fort 
William, having kindly offered to tha Scottish Meteorological 
Society to climb Ben Nevis once a month, whenever practi- 
cable, to read the thermometers left on the top of the Ben, made 
his first ascent on Saturday last, He left Foct William at 8.15 
am, and Arned at 4.5 p.m. The ascent to 2900 fect was 
easily accomplished, the reg] difficnities being encountered above 
this height, owing to the snow which covered the higher parts of 
the Ben. A shower of rain fell at the lake on the way up. At 
this paint, as het been done “by Mr, Wragge, observations were 
taken, and the temperature of the air found to be 37*'0, and 
that of the water 38°°3. On reaching the spring, which is 3363 
feet high, the temperature of the air was 30°, end that of the 
spring 35°°6, or a degree higher than in the middle of June. 
The summit was reached at I p.m., the wind being north-west 
the temperature of the air 265, and the plateau covered with 
mow to a depth of 2 feet. protecting cage for the thermo- 
meters and other instruments was found all right. The mari- 
mum thermometer read 44'"0, and the minimum 14"*1e-these 
being the extremes of temperature since Mr. Wregge made his 
last obeervation in the end of October. E $ 
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fave to be bought at Nishni-Novgofod, fs this light is yet 
: eHesides the 


little used ir? Siberia. the building of the houses, 


the food of the expedition, 4%, all wifl be more difüaglt to 

by an expedition sailing in 
has been granted by the Russian 
a second station had to be 
dent for one station, If 
the Russian Government should give another sum for observa- 
tians in high latitudes, a station will probably be established at 
Maller Bay, on the west coast of Novaya Zemlya, This station 
would Db less expensive, there bemg always a possibility of 


obtain than the same articles 
ships. The sum of 42,000 row 
Government. The idea of 

abandoned, the money being barely 


reaching the place by ship, The expedition starting now takes 
two sets of meteorological instruments for establfhifig &dditional 
stations at Irkutsk and some point north of it, The chief of 
* the expedition is Lieut. Jurgens, LR.N. ; he is well qualified to 
fulfl tho arduous duties assigned "to him, He will be accom- 
panied by Dr, Bruge, medical assistant, apd a meteorological 
assistant, ° ee 


WE direct the attention of our readers to the letter of the Rev. 
A. E. Eaton in to-day's NATURE, which has so.impogant a 
bearing on the probable condition of Mr. Leigh Smith's expedi- 
Hon in the Hire, From Mr. Éaton's letter it is evident that 
-Mr. Smith deliberately intended to winter at Franz-Josef Land ; 
and to those who know him it is not surprising that he said little 
about it to his friends, "This is also essentially- of a 
short notice on the subject in yesterday's 7¥eses, where, however, 
the very inconsequent conclusion is drawn ‘‘ that a relief vessel 
should be sent out in the course of next summer by either Mr, 
Leigh Smith’s relatives or the Government.” ‘There can be no 
objection to the relatives sending out an expedition, but so far 
as present evidence goes, a Government expedition does not 
seem fo be called for, | 


THE news lately received from the Behring Strait whalers 
discloses a very remarkable condition of thingy in the Arctic 
Ses this season. Capt. Williams, of the Mamces Pamer, reports 
clear water in N. lat. 73° 30’ to the east of Herald Shoal, and 
the U.S, Rellef-ship Rodgers got as fa? north-as 73° 44’0n the 
west side of Wrangel Land. Other whaling captains assert 
that this year they went fully two,degrees further north than 
thei» charts extended, and every one agrees that both the carly 
and latter parts of the season have been open to a degree un- 
paralleled in Arctic records, The Arctic basin has been found 
to be comparatively shallow, the depth being about twenty three 
fathoms. The gales which prevailed when the ZXewas Corwin 
left the Arctic Sea in the early part of September broke up the ice 
further north, and the prevalence ofa orthern winds no doubt accu- 
mulated it about the north coast of Wrangel Land, and prevented 
the boats o2 the Rodgers from actually circumnaviguting the island. 
This ydhr^s exploring cruise of the U.S, steamer Thomas Corroin 
has bece a very remarkable one, The most important event was 
the landing on, and partial exploration of, Wrangel Land, which 
Capt. Hooper renamed New Columbia, He discovered thero a 
tolerably large yver, which he named the Clarke? River, and, the 
course of wi a party who landed at its mouth assert that they 
were able to trace for some forty miles into the interior. The 
Thomas Cerwin appears to have bad no difficulty in moving to 
and fro in the Arctic Sea, except early in September, when a 
second attempt was made to reach Wrangel Land, bot failed 
through fpgs and strong gales. Capt. Hooper vigtted Polnt 

w, oa the northern coast of Alaska, and found the ice 








. some twenty miles off the shore, 


Mr: W. H. DALL of the U:S, Coast Survey, contribates to 
fhe American Naturalist for November « paper on thé Chukchi 
and Namollo peoplé of Kestern Siberia, which seems to have 

wbeen called forth by some citicisms on the part of Lieut. 


Nos Nérdqufst ina oom municajien to the St. Peesbuzg Geographical’ 
e e. p 


e 
° . 

ese. 8, L881. 
Society, ae ee Sodety's 
Proceedings. Uf Mr. Dall rÉplies to*ll his critics, he will next 
have te take up the subject of the currents pf Strait, for 
the American whalingfcaptainse&ssei that what he has written 
on this point is,incorrect, Capt. Fisher, of the Leal Trhder, 
indeed, says that Mr. Dall’s obecrvatiets extended only over a 
few days, and were made in an eddy curret under tho lee of the 
Diomede Islands, 


NEPi dus been selec by ie eben A a 
that two walrus ipie tanya Tromsb from Spitz- 
bergen, who early in September nd ene 
miles north of the Seven Islands (north of Spitsbergen), and' 
that they found the sea quiteefree from ise in a northerly 
dirgctton. 

ON Monday next Mr, “Clements ReMarkham, C.B., will rend 
E papèr before the Geographical Society on the Arie work of 
the present year, 


ZooLoai#rs are ipdebted to Dr. R. W. Shufeldt, First Llen- 
tenent, Medical Department, U.S. Army, for a highly valuable 
contribution to the study of the osteology of birds. He has 
written two essays in the United States Geological and Geo- 
graphical Survéy Bulletin of September, 1881—one on the 
*t Osteology of the North American Ti ? (pp. 309-350), 
er -entitted *'Osteology irch- 
biterider (pp. 351-359), both illustrated by,several plates ;' and 


treated of separately, and an exact description is 

the general Zwracemiwe feature of the bones, and in instances 
where the representatives of the genera under notice 
aberrant due attention is drawn to tha' fact. The author 
quently refers to allied families, such as the Partridges and 
others, and throughout the whole paper we see that the work of 
previous anatomical writers is carefully taken Into considera- 
ton; and as Dr. Shufeldt had a large series of specimens 
before him he was enabled to exclude any peculiarities which 
might have been attributable to malformation of the bones. 
Sq far so good; but descriptive anatomy is one thing, and 
comparative anatomy another, Whenever the author discusses 
some of the difficult questions of comperative anatomy, as he 
does more than once, being well aware of the points where there 
is still a problem.to be solved, we are afrald we cannot follow 
his deductions, One of the figures in the first plate in the paper 
on the 7ayaowide, and part of the letterpress, is devoted to a 
demonstration of the ‘four cranial vertebrae” with: all their 
appendages and derivatives; but although the disarticulated 
segments are nicely grouped together on the plete, the oonclu- 
sions he arrives at certainly. contain some obvious mistakes. 
At p. 328, to theribs generally known as '' sterno-costel " the term 
*'hsemal? ribs is applied. Again we are glad to find that the 
&uthor admits the theory which considers the limbs with their. 
girdles to be transformed and translocated gill-branch | ele- 
ments, but he goes too far. He seems to believe that the 
scapular arch originally belonged to and constituted the hemal 
arches of the occipital vertebree, Further on we are informed 
that we may consider the bones of the pelvic girdle to be the 
pleur- ahd hsemapophyses of same of the sacral vertebrae—serdwer 
sat. Wo therefore regret that this essay on the Trraewida, 
valuasbleegs it is as a contribution to ornithotamy, should be 
handicapped by speculations, so wild and, so dangerous to the - 
credit of comparative anatomy. 


In his “Zur Actlologie der ee er A. Weil. 
states the cause of tho depay dé teeth, whether external or 
e i 


Dec. 8, 188a, a . 


m to be the Slime Date buccalis, the mode 
of entw andepropagation and the life-history of which he 
follows out in detail The acids (which, occur in the fhouth, 
especially lactic acid, while theyenay greatly promote the decay, 
cannot give rise to it. The Leptothrix can be readily recognised 
by its iodine reaction, "Tfo author considers further that in many 
cases diseases of various parts of thg body can be distinctly traced 
to excretions from the mouth and teeth, Other observers had 
already traced & connectioh between decayed teeth and septic 
abscesses, in which was found a fungus. similar to that which 
occurs in decgyed teeth. 

THe balance has been applied by Herr v. Jolly, at Munich, 
to the problem of gravitation thus (Wied. Ann. No. 10): The 
instrument was placed in the upper of a tower, and fom 
each of theoscales dependgd a wire (through a dnc tube) having 
a second:scale at the lower end, 21'085 m. below.  Theselowet 
scales were 1°02 m. from the ground, so that a lea ball one 
metre In diameter might be brought under one of them. A body 
brought from an upper scale into a lower owe has an increase of 
weight corresponding to its degree of approach®to the earth's 
centre and to the increase of acceleration. When the lead ball 
is brought under the same lower scale its pullis added, The 
difference of the increments of weight, with and without the lead 
ball, indicates the amouat of pull of the latter, and the quotient of 
this pull and that of the earth alone furnishes a means (with the 
law of gravitation) of compering:the density of the earth with 
that of the lead, and, the latter being known, of determining 
the mean denmty of the earth. Referrmg to the original for 
details, we merely state that the author dads the mean density 
5'692 (probable error not more then = o'068). This,agrees 
more or less with other determinations ; from the mean of those 
with the torsion balance it diverges about 2 per cent, 


THE death is announced, at the age of eighty-nine years, of 
Jean Alfred Gautier, the doyen ‘of scienco in Geneva, and one 
of the most active citizens of that city. M, Gautler belonged to 
a very old Gefbrese family, and displayed an early teste for 
science. In Paris he counted among his teachers such men as 
Laplace, Lagrange, Legendre, and Poisson, and in England he 
formed a life-long friendship with Sir John Herschel. When 
he settled down in Geneva from his travels, he carried on the 
work of the little observatory then exisung at Geneva, and it 
was through his exertions that a much better ‘one was bufit, 
though defective vision did not enable him personally to super- 
intend it, M, Gautier was one of the earliest to discover a rela- 
Hon between sun-spots and terrestrial magnetiam, and in many 
ways he laboured successfully to advance science in his native 
city. ° 

WE learn also of the death of Dr. Chr. G. A, Giebel, 
Professor in the Philosophical Faculty at Halle University, an 
eminent zoologist and geologist. He died at Halle on Novem- 
ber 14. The death is also announced, on November 11, of Prof. 
Engelhardt, a well-known Danish antiquarian, and secretary of 
the Society of Antiquaries at Copenhagen ; and of Prof, Paul 
Gunther Lorentz, a well-known German authonty on mosses; 
he died at Concepcion del Uruguay at the early age of forty- 
SIX years. 

THE earthquake of Nbvember 18 was noticed In Switzefland, 
shocks being reported from Ragatz and St, Gall A great aren, 
comprising Westphalia, Hessen-Nassau, and Belgium, yas ajso 
vinted by this phenomenon ; it was noticed at Munster, Marburg, 
Brussels, Tournai, and Liège and Metz. On November 24 at 
II p.m. a shfÜck was observed at Dedenborn, near Montjoie 
(Rhenish Prumia), aml two shocks at Pergine (Southern Tyrol) 
early on November 20. 

In February next a private scientific exploring tour to Persia 
will be undertaken by q Viendese medical man, Dr. Polak. He 
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will lead the expedition himself, and will be accompanffd bya 


geologist and a botamst, B cops gril pe deere by 
Dr. Polak. 


Mus aera Rd Commissiop on Technical 
Instruction have returned to England; they have, we under- 
stand, accumulated a mafs of valuable information in the course 
of their preliminary tour, which has included the principal centres 
of industry in France. 

THE dinner in commemoration of the Brewster Centenary 
will take place in Edinbuygh to-morrow. 


Pror. .J.,G, McKxnpricx has been appointed Fullerian 
Professor of Physiology for three years at the Royal Institution. 


THe Vienna Geographical Soclety will celebrate the twenty- 
fifth anniversary of its foundation on December 12 qnd 13 next. 


“We have received from the Parkes Museum a copy of the 
aftiftic certificate of awards in connectiorf with the International 
Medical and Sanitary Exhibitlon, Jithographed from the original 
design by Mr. Cave Thomas. The certificates are now being 
dixriPuted. The following facts are of interest :—Exhibitors 
from different parts of the United Kingdom, 414; exhibitors 
from abroad, 88; making a total of 502 exhibitor, of whom 
258 received either awards of the first class, or awards of merit. 


A suRVEY party, under Col Branfil, has left Calcutta for the 
purpose of veufying and completing the survey of the Megin 
Archipelago. The work, including the measurement of the 
base line, 1s expected to occupy about six months, Dr. Anderson, 
Superintendent of the Indian Museum, has accompenied the 
party and will take the opportunity of instituting a thorough 
investigation of the local fauna. 

Tux German Government contemplates sending out two eape- 
ditions for observing the transit of Venus in 1882: one to the 
mouth of the La Plata River, the other to Magelhaen’s Straits or 
the Falkland Isles, The expedition of 1874 cost the Government 
600,000 mafks (30,000/.), the one of next year is estimated to 
cost only 195,000 marks (9750/.). 


M. Moucuxz, director of the Paris Observatory, is making 
arrangements for taking me[eorological observations at an eleva- 
tion of 2300 metres by means of a captive balloon. The bejloon 
will be charged with ordinary coel-gas. These observations are 
intended to facilitate the calculation of atmospheric refractions. 


DuxzING November, twenty-two earthquake shocks have been 
observed in various parts of Switrerland. They seem to have 
been most numerous in the neighbourhood of Schaffhausen. 


À FINE monument has been erected at Bonn on the tomb of 
the eminent geologist, Prof, Jakob Noggerath, who died on 
September 13, 1877. The sculptor is Herr Albert Küpfer, 


THE preliminary earthworks for the erection of the mfonument 
in memory of Justus von Liebig have been begun on the Maxt- 
fnihansplatz at Munich, 

M. TISSANDIER has organised a private company to prosecute 
his experiments with an electric directing ballqon.e 

Some of our readers may be glad to know that King’s Col- 
lege, London, has a Science Society which meets on Wednes- 
days at 8 p.m. during term, for the purpose of reading papers on, 
and for the discussion of, scientific subjects The papers, we 
are glad to lef, are generally experimentally illu:trated. 


Dr. TAYLOR, curator of the Ipswich Museum, was on Saturday 
aftefnoon presented with a purse of 660/., accompanied «rith a 
handsome clock gold watch for Mrs. Taylor, in recognitlog 
of his labours in connection with the museum, and of hisannual 
course òf scjentific lectures, which for a number of yeags he hag. 
delivtred in Ipewidh without any „emolument, pecan: 
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Wallact presyjed on the gotanon, accompanied by Lady Wallace, 


















and there was a largecompany present. e to interfere with the more ad ject, if, after sorte 
. eu ° period te dat indicated ciroumstancey shod rove favourable. 
A TRAIN of Pullman carriages lighted by electricity has begun the mean time it must be wÉnembered that there are very 
to run beeween*London and Brighton. many to ghom the Paris Exhibition would have proved 
. e c both interesting and instructive, but erho, from one cause or 
Tux Risikopf°on which the landslip occurred that recently | another, were prevented visiting it Beides this, there are not 
overwhelmed the village of Elm in Switzerland, is being bom- a few commercial, and even municipal, bodies desirous of ado - 
barded by heavy artillery in order that all the loose portions may | ing some -of the modern ap aides bn! o 
be d and thus avy bphe. would be more ready to avail Yes of them after d personal 
otached prevent future k im: iesu ments and of ther modd of acion, From 
EISENACH is to have an electric railway from the station to point o exhibition may be to give 
railway vatur Mis inpalse to the adoption of elas eppliauces in 


the Wartburg Castle, if the Royal permission can be obtained, 
© o o 

Tux British Almanac ond Cempanion for 1882 contains a 
summary of Scienco for 1881 by Mr. J. F. Iselin, It is neces- 
sarily but Mr. Iselin has selected some of the leading 
pois the ghograpy Is prety full, ; 

THE additions to theeZoological Society's Gardens during*th® 
past week include a Black-eared Marmoset (Hapale penscillata) 
from South-East Brasil, presented by Mra, George Willms ; a 
Tawny Eagle (Aguila meviotdes) from" South. Africa, presented 
by the Hon. — Southey; a Grey-breasted Parrakeet (Bolbe 
rhynchtus monachus) from the Argentine Republic, a Black-hesded 


Lloyd; two Talpacoti Ground Doves (Chamapelia tal; 
from Para, a Plumbeous Snake (Oxyrrike? pat be 
Taraguira Lizards (Taraguire seviths), a —— Tree Frog (Hwa, 
sp. inc.) from Brazil, presented by Dr. A. Stradling, C.M.Z.S.; 
a Red-faoed Spider Monkey (Atses pariscas) from Guiana, three 
Red-billed Tree Ducks (Dendrocygna autumnalis) from South 
America, a Vinaoeous Amazon (CArysotis vinaces) from Brasil, 
-a Redshank (Jew; catidris), two Dunlins (Tringa cinclus), 
two Razorbills (A/ca terda), a Grey Plover (Sgteetarels helvetica), 


fresh quarters, 3 

But even over and above this practical àspert of the under-. 
taking there may still have been, at the epoch of the Paris Exhi- 
bitión, some results on the eve of achievement, some remedios 
for defects, sufficient to transform a doubtful into a certain issue, 
of oren a failure into a sucoess ; some steps which may open out 
new questfbns, or serve as a departure for new investigations in 
the subject of electricity. If such should be the case, even 
sclence may Uerire +pbstantial benefit from the proposed under- 


taking. . y 

But the present has been rendered generally remarkable, 
amongst other by the multiplicity of its congresses, 
Apart from those w are concerned with subjects not 
under the head of ‘‘Natural Knowledge,” there have been h 


the annual meetings of the British Associaton, of Iron 











; | sometimes hastily drawn, cautiously accepted. And 

a Curlew (Numenius arquatus), British, purchased ; a Geoffroy's dederis leere is halo o meter da à orin 

= - - whether their be far from, or near to, the blo In 

THE ROYAL SOCIETY—ADDRESS OF THE | ‘ort in the opinion of ties the uela ton wg uds ori 
: PRESIDENT . of the Congress, though chiefly concerned with 

IL tions, was, m the best sense, even in the*sense which the Royal 


AFTER the, Congress ‘one of the most remarkable events 
during the present has undoubtedly been the Electrical 


Exhibition m Paris. Ido not of course to describe it, during 
as of our Fellows viel it; and ful descriptions have | Comaivo meetings, do useful work. Bn eee 
us various channels, One point, however, must form the most prominent, if not the most important, feature 


ee ae . was in kinase mts Agen country, that all the papers of importance communicated 
while very great and skill had been ex on their | to the meetings would under any circumstances be published in 


- 


occasions, These are certainly not weight 
Pet there vati another side to the question. It is indeed quite 
probele that ell the more important papirs would be published 


1 of William Spotsiswoods, .CL., LL.D., the president, do 
x Amp e recy ag dene oo m 


. . -o e 
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men have oppor- 
for scientifo pur- 
on 


uses, And a concurremge of minds more 
diversified than usngl is sure to be fruitful of results. The 


these meetings ; and although they may have a tbem 
with some degree of reluctance, few who during attendance 
have taken thetr gair share in , have come away 
without baying derived a more favourable impression 
with which they 

Of such of the British Association 
P York wan E £ maybe pami to an opiaion,%. 
pattern and exemplar although it cannot be 

m year there will be so strong a muster as on the 
occasion of the fiftieth anniverary, yet well-wishers of the 


E 


the dangerous tendencies peculiar to the period 
In 


influences of which we hardly dream, yet for a 


selves.” 


When this stage is reached, and we are even now a 


It, the fever 8f to-day may ina great measure and give 
place to a more tempered, although still fervent glow of aspra- 
tion, The eagerness and haste to which we have almast 
accustomed pay be chastened by the reflection that questions of 
priority are not to be settled by a mero stroke of pen, and 


Serin te comparison of pe! clue Eie question ee the quality 
: . @ 
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of priority. And so in the it me to pass that a 
Epee Tod of hastily dive worickislon nay 
avall less than ever for establishing a reputarion, and that, even 
for the purpose of winning the race, it may be arortha while to 
Spend mifiaent time In laying mire fonndationsaŭd in balling i 
superstructure commenswrate with that on which it stands and 
well-proportioned in all its parts, 

The transference of tho Natural Histo 
British Museum to the new building 


Collections of the 
at South Kensington is 


still in It is that the building forthe 
preserved. as well as the fittings for the reological 
department, be so faf com as to allow of the mo 


year organise? afresh, and, under its new 
title of the Normal School of Science and School of 


partment, the multiplication of whi 
significant indication of the rapid s 
Tie n nisite for practical teaching being 
acco n requisite 
maoene Ael aea and RT RM ln respect of. many 
in the Museum of i 


Stet, and D the Royzl College of Chemie ip Out Gren 


to the Mining, Agricul- 
tural ustries of the comig, pnd propetiy trained science 
teachers ; but, the attached to the yearly 


examina tos the Sleds ad Ant Deperent, wil a 
within reach of promising students in all parts di the 

, whose means do not them to obtain the benefits 
of a University education, such a training as will enable them 
to turn their natural abilities to account for the advancement of 
science and the im of its applications to industry. 
Under the latter point of view, the instruction given in the 
Normal School of Sclence willlead up to the technical 
training of the Central Institute of the Guilds of the City of 
London, i 


Under the anspicer of the City and Guilds of London Insti- 
tute, farther has been made d the past yoltr in the 
promotion of Technical Education, It be remem that 
the work at present undertaken by the Institute em 


In May last the foundation stone of the Fins 
laid R.H. Prince Leopold, and the new bail which 
will ford acsosamodation for the teaching of a ea ier 


m Ph Mechanics, will be finished early h? next yeam 
otwi the inadequacy of the present temporary ac- 

large numbers of students have availed themselves 
of 


i semon * 
Since October the classes that were y conducted 
Artisans’ Institute, havo been transferred to the FinsbarCo 


the 


14d : x e 


e. à en thb *jrincdiple*that every Technical 
del of pru Hei tr addin is tia devel 


course of n, asa to different industries, special 
courses kpplicable to the staple industry of the district, the 
Council of the Ifistitute are contemplating the establishment 

classes in the Finsbury Adapted t9- the, edncational re- 
quirements of those in -making. With this 
objecti will be necessary to attach a School of to the 


lega. M 
The fnflux of pupils. to the.atndios in Kennington hevo induced 
the Council to vote . sum of monep for the extension of the 
building in which the Art School of this district is conducted, 
These Tew are nearly: completed, Énd* will afford 
accommodatlon for Classes in Modellmg, Design, and Wood 


the teaching of different branches of Physics in their appli- 
catinn to varions industries, of Ch as applied to, trade 


Continen‘al seems likely to be obtained for London on 
the com on of this building.. -- 
This itute has done much towards the 


t of 
most 
needed, by its system of ennus] examinations, In the examin- 
ation held in May last, 1563 oandidates preserted themselves, in 


technical instruction in provincial towns, where it is 


twénty-eight subjects, from 115 centres, 
A close cannection is being established bets een the several 
ve reris Rode in Lancashire and 
Yorkshire, and the City and London Institute. The 
demands made upon the Institute by Chambers of Gommerce in 
different parts of England satisfactorily indicate the usefulness of 
this part of the Institute's work, 
- The programme of Techno Examinations for 1881-82, 
] abows -two sub in which examimetons may 
held, some of which are di into four or five branches, so 
that may be better adapted to iIndwidual industries, Whilst 
attention bes in this way been given to the details of dffferent 
trades, the attempt has been made to secure from candidates 
ae Rlta abe oer ern ganal knowledge of the 
priùolples c£ thelr subject and of the ion of closely connected 
ea with one another. 
. In order to secure in future efficient teachers, the Council of 
the Institute have determined after March next not to register as 


teachers persons except those who have passsd the Institute's 
Honors fuszieton, or such as already possess special or 
distinct qualifications, 
The intereat which the subject of technical education is be- 
gining to arouse has led to the appointment by the Crown of a 
to inquire into the education of the industrial classes 
In England 
Roscoe, 


and of these 895 passed, 
tech- 


shool ad m tho north of Italy. 
the 


Mine ee i Sclence the present has been marked 
publizaton of an im work (‘ Die des ee 
erhaltnisse des russischen epi on dc] T )» by 

Prof. Wild of St, Petersburg, on the Temperature of the Russian 
amount of in- 

only i» scattered 

of Northern 
i result it may be mentioned tbat 
Prof, Wild has transferred the “Siberian pole of cald in winter” 


from the neighbourhood of tos t somewhgt 
opt alying on the Arctic in ri X. longitude 125°, 
this centre of maxfmum cold, round which the isotherms li 


mou regular ovals, the mean temperature 
e lY 


ot 54" Z., the mean temperature sip [abend Teig 11 


NATURE — ; 









Lae [Pes 8, 1881 


higher, In clore relation te thè» ena exhibited by these 
charts, Prof. Wild, in St. Petersburg, has been leg to study the 
connection. between of high o» low mean pres- 


sure on the one hand, of t high or low mean 
temperature on the other ; and Ls gend this connedion to 
exist in the case of the 


be of the same as ihat known to 
shifting arcas of high or low pressure, ee 
changes of weather. M. 


ture, which determine 
Telsserenc de- Bort, in has also investigated the seme 


Bre get eas completed during the year trro 
works of some intereyt, which are now ready for immediate 
ication. The-first consists of tables of the Reinfall of the 
i P at the of the Council of the Office 
by Mr. G. J. 


F.R.S. bles ee the monthly 
results recorded at 367 stations m the U. Kingdom, being 


all those for which it wag posible to obtain series of observations 

maintained continuously during the lag fifteen years. The second 

fe a volume of charts rim an introduction and, explanations) 

Illustrating the met of an ocean district Hn im- 
rtant to seamen—that adjacent to the Cape of 

omo points of novelty are ted the charts ‘tor 


Mr. F. Galton, 


meteo , the wind observations have been '' weighted ” 
the view of nen the to over-estimate ths 
of adverse wi which has been found to affect meteoro- 
charts injuriously. The work brings into clear relief the 
most interesting ‘physical feature of the district—one indeed 
already well known—the in of hot and cold water, 
broughi by the Agulhas and tha outh Polar currents respec- 
tively, and supplies strong evidence for the belief that this mter- 
mingling has a large share in ing the atmospheric dis~ 
turbances so common in the n in which it occurs. ' 
In my Address to the Society in 1879, I stated that an Inter- 
national Conference of a semi-officia] character had been held, ' 
with the view of establishing for one complete year a circle of. 
meteoro observations round the Arctic ons of the’ 
globe. otwithstanding the lamented death of ey: 
peecht, the gallant young discoverer of Franz-Josef Land, by 
whom the proposal had been originated, dt seem that the 
efforts of the Conference are likely to be crowned with succese, . 
The following stations have already been undertaken by different 
Governments :—Pomt Barrow and Lady Franklin’s Bey in 
Snfth’s Sound, the United States; West 
Denmark; Jan Mayen, by Ant; Moesel Bay and Spitr- 
bergin, by Sweden ; op, by Norway; Nova Zembla, by 
H ; the Mou 


ths of the Lena, Russia, The Conference 
has also been del (o bove DAL o CR DS 


Government may 
refostitute observations at Fort Stm , and that the Govern- 
ment of France may organise a nlgneous meteorological 
expedition to Terra del Fuego. It is arranged that the observa- 
tions should begin as soon as poemble after August 1, 1881, and 
should continue to September 1, 1883. 

In astronomy Mr, Gill has completed his discussion of the ex- 
tensive serios of heliometer measures of the of Mars, 
which he made at Ascensian Rake addis the valde 
8**78 for the solar ing to & mean a 
93,080,000 Papi inks ARS e eis A value of the 
solar parallax has also been derived by Mr, D. P..Todd, from 
the Amerioen phot of the transit of Venus, 1874, The 
result for the is 8'-883, corresponding to a mean 
distance of 92,028,000 miles. ' 

A valuable contribution towards the determination of the 
moon's physical libration hes been made by Dr. Hartwig. From 
a series of forty-two measures made with the Strass helio- 
meter he dertves values for the physical libration and the 
inclination of the moon’s axie, substanti mg the 
results found by Wichmann, and recently by Prof, Pri 

An addttion to the small list of stars which hafs been found 
to have a measurable has been made by Dr. Ball. He 
finds that the star Groombridge 1618, which is remarkable for 
its proper moon, has a parallax of gbout qne-third of a 

fed A Cw chis one ef the aa Dent 
neighbours, Dr. Ball has also re-defermined the parallax of the 
] . 
e 


with 
fre- 
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double star 61 Cygni, his result feng 0"*488, which agrees more 
nearly with Struve s value than Pin Beels 

The Cape Malogue of upwards of 12,000 stars is the out- 
come of Mr. Stort's tabous duying nme pars, as Her MÉjesty's 
Astronomer at the Cape, and is he most important catalogue of 
stars which has yet been formed in the southern hemisphere, 
Another important conttypntion to stellar astronomy has been 
made by Prof. Newedmb, who has recently prepared a catalogue 
of the places of nearly 1100 standard stars compiled from the 
best anthogiftes. 
Tn connection with his photometric researches Prof. Pickenng 
has discussed the causes o thie variability of stata of short period. 
Teng tie various hypotheses which been proposed, he 
finds for*Algol and stars of that type the hypothesis of an 
eclipsing satellite or cloud of meteors revolving round the star is 
the D] one whidh satisfies.the observed phenomens. In the 
case of B Lyre and simular variables the fluctuations of light 
would be explained as due to rotatloneround the axis, the two 


hemis hemi belag of ess and the form more or 
less ed, f. Pi carefully invesagatef 
the ons in each indivi case, and has brought together 


the most im t facts on the subject. It may be 
mentioned that on Prof, Pickering’s initisjivo a cbmmittee of 
American astronomers has been formed to op-operate with 
European astronomers in selecting a series: of stars to serve as 
standards of stellar magnitude, 

The present year has been remarkable for the appearaaca of 
two bright comets simultaneously vimble to the nak The 
first comet was first in the southern hemisphere ite 
perihelion passage, burst upon our view in its full splendour 
soon after perihehon. The most rtant point in connectlon 
with this comet was that photographe of iis a were ob- 
tnined by several physicists, in parcalar iy Dr. Huggins, 
who found on his photographs two strong .bright. lines in the 
ultra-violet puce & group in the spectra of com- 
pounds of carbon, and a e of En between G and 4 
agreeing in position with carbon-bend,  The* photo- 
graphs also showed a oontinuous spectrum from F to 
some distance beyond H, on which the dark Fraunhofer lines 
were seen—an indication that part of the light from comets is 
reflected solar light. 

In the visible portion the continuous spectrum was so bright 
when the“ was first seen after alion that it almost 
obliterated the ordmary cometary . These, however, be- 
came afterwards very conspicuous, and five bands were noted 
which were found to co e sensibly with the carbon band as 
gra Uy fhe flame of* the Bunsen burns. On the brightest 

d, bright lines corresponding to three lines in the 
carbon band were seen by several observers at Princeton, U.S. 
‘These observations show concluslvely that the spectrum of this 
comet is identical with the first spectrum of carbon, and mot 
with the second, 

In the telescope this comet showed striking changes from day 
to day, and even, according to some observers, from hour to 
hour, and the head was remarkable for its unsymmetrical appear- 
ance. Another point of interest is that the orbit a 
remarkable resem to that of the comet of toy. As, 
howerer, the period of this latter was found by Bessel to be 1540 
years, the question arises again, as in the case of the comets of 
1843 and 1880, whether there are not two comets traveling 
along the same path. 

e second 
,; and 


comet was first discovered with the tele- 
y increased in brightness till ıt became vimble 
eye, though by no means so interesting an object as 
comet, . Besides these two bright comets, several 
telescopic comets have been disco raising the total for this 
year to eight. The last but one of these has proved to bea 
periodic comet, revol in the short od of about eight 
. It was discov by an Eng Mr. Denning, 
the first instanco of such a discovery in this coufftry for 


many years. 

e Copley Medal has been awarded to Prof. Karl Adolph 

Wurts For. Mem. R.S. Prof. Wurtz has, for many fears fast, 

been one of the most distinguished leaders of the progress of 

chemistry, agd uno the most eminent of active French che- 
ts, 


mis younger tion of French chemist? for 
the most part, his apl. His writngs have been the mediam 
by mbia mott a en knowledge of the more modern theories 
o 


chemistrythes been disseminated in France, His discoveries 
have been fruitful of tho greatest results, not merely in the way 
E e 


g er Ores 
of enriching the scieace with a knowledge of many previously 
unknown compounds and classes of compounds, but morf espe- 
cially in rere and improving our kifwledge of the laws of 
chemitel combination. * : JACO 

It was he who first discovered egmpoune ammonias contain- 
ing alcohol-radicals n the place of hydrogen—a fymily of com- 
pounds which has since enormous development. It 
was he who first made these remarkable alcohdls called glycols, 
and thus gave the key to the explanation of glycerine, erythnte, 
mannite, and the sugars, Many other discoveries of his might 
be quoted; but those who know the influence which these two 
have exercised on the progress of chemistry can feel no doubt 
that the author of them is deserving of the highest scientific 


honour. 
One R has been awarded to Mr, Francis Maitland 


Balfour, F. . Mr. robur Sestak, neri - 
logy and comperative anatomy have placed thus early in 
life, in the front rank of original workers in these 
science. His ‘Monograph upon the Development of Elasmo- 
branch Fishes,” publnhed in 1878, embodies thb results of 
orgel yens labonr, by which quite a new light has been 
wo upon the develo t of several Hnportent organs in the 
Vertebrata, and notably of the genito-urmary and nervous 
systems. More recently Mr. Balfour has publshed a most im- 
work on '' Comparative Embryology” in two large and 
i ed volumes, which stands alone in biologioal litera- 
ture, not only as an admirable and exhaustive summary of the 
uri the development of 
animals in general, but by reason of e vast amount and the 
Meus character of the original researches which are incorporated 
lt» pages. 
A second Royal Medal has been awarded to the Rev. John 
Hewitt Jellett, F.R.S., Provost of Trinity College, Dublin. 
Dr. Jellett is the anthor of various papers on pure p 
mathematics ; but the award is more directly connected his 
invention of the analyser known his name, and for the 
elaborate optico-chemical researches which he has made with it. 
This was introduced by its inventor tnto the instrument 
by which he has carried on his researches on the state of combina- 
tian of mixed solutions, as evidenced by the changes in their 
power of rotating the plane of polerisation consequent upon a 
cange in the proportion of tho active ingredients which enter 
into the solution, This is a problem towards the solution of 
„which ordifary chemical methods can contrbute but little, A 
single instance will suffice to give an idea of the nature of the 
result It is known ttt quinine forms with many acids two 
senes of salts, one having twice the quantity of acid of the 
other for the same quantity of jun hile an other acids only 
the less acid silt has been dbtained ; so that the ordi chemi- 
cal methods fail to give evidence of the existence of the ‘more 
acid salt. Now, by examining the rotatory power of a solution 
of a given quantity of base with different doses of acid, Dr. 
ellett was able to obtain evidence of the existence of two, and 
t two, salts of the base, no matter whether the acid were or 
were not one which yields two crystallisable salts. A alight 
deviation in the amount of rotation when the more acid salt 
began to be formed in tolerable quantity, from what it ought to 
have been, on the supposition that the whole of the acid intro- 
duced was combined mith the quinine, was naturally attributed 
to a sbght partition of the acid between the base and thesolvent, 
n as a feeble base; but the smallness of the deviation 
that a solution of the more acid salt mainly d&isted as 
such, and that it was not, as some bad supposed, decomposed 
‘into free acid and the less acid salt. 
The Davy Medal has been awarded t Tig Adolf Baeyer. 
or 


and most remarkable discovery. The process for the arbficial 
formation and manufacture of indigo is the result of long-con- 
tinned efforts, directedsby singularly clear and accurate views of 
the order and mode of combination of its constituent elements, 
and of thf cgnditions requisite for obtaining reactiom indicated 
by theory. 
Tho work of the Royal Commission on Accidents in Mines 
dnging the pest year has been of such great mterest, both from 
a scientific and from a practical péint of view, that I venture to 
note at length spme notes u it, furnished to me by opr 
Fellow, Mr, Warington Smyth, the Chairman, . 
A preliminary report was presented before the epd of the 
j e «f@ ; zm 7 oe . 
. jà e St . 
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a further 
ing the 
various safety-lamps in use, fs well as the nino a 
tions i 
also experiments have been made with a view to substitute, in 
the breaking down of coal, some other means for the gunpowder 
shots which have so often, by their flame, caused the ignition of 
fire-dam g 


P- 
The presence of & powerful ''blower" of natural at the 


Garswood Hall Co , near with the facilities offered 
by the proprietors, uced the ission to erect suitable 
apparatus for a long serles of these trials, and flow tat ft ap- 


constituted fire-damp 
erection at & in 


. . 

In the course of the amp experiments it came out cledtif, 
in confirmation of statements before made, that tho 
augmented ventilation in our larger modern collieries has put 
an end to the fancied security of the simple Davy and Cjanny 
ron ie Their use in fact, unless they be protected by ume 

ef contrivance, is attended with the moet imminent risk 
when the velocity of a current liable to be rendered explosive, 
exceods six feet a second. Pa degree of importance thus 
attaches to the oom trials of lamps in which the flame is 
y ahlelded against the impir 

those which have the pro when immersed In an ex 


by coal-dust, and a special refer- 
Secretary of State for the Home 


De t to Prof. Abel, C.B., the 
Hall wee extended. Some 


and the velocity 
of the current. Dust was employed from erent parts of the 
works 6f several collieries where it was suspected that thisfagent 
Eu ee cae TIE and egredi éepone) 
and it was fotind that some of the ies were fer more sensi- 
tive than others, Certain Kinds of dust, in themselves ectly 
non-combustible, were similarly tested, and proved to have an 
. enalogous effect in promoting explosion, ever’ when the per- 


tup dede Arr RON certain conditions 'it 


solved. e Stenton Coal and Iron 
the Commission to make a trial of 
Colliery, near Mansfield. 

road, some of the ‘‘long-wall” 

brilliantly lighted in this manner, A scond pedet of tyo 
same kind has been carried out at the Colliery, near 
Hamilton. r 
cues AE ee 

the last few years formed a subject of inquiry, especially 
with reference to the firing of shots in coal-seams to be 
invaded by fire-damp. A return to mere,w 
as proposed 


ble 
arrangement of Mr. Fleum, during for 
re-opening of parts of the Seaham „Colliery, deserves special 








INTELLIGENCE ,. 


CARBRIDGE, — W. M, Higks amd W. W. R. Ball are 
appointed Moderator? in the Mathematical Tripos for the year 
next y. The Senior Wranglership will in future 

be adjudged in fune. — ^ FEE E 
The Examiners for the Natural Sciences ‘Bripos in 1882 are Lord 
agh, Prof. W. J. Lewis, Prof. Monson Watson (Owens 


College), Dra. Gask R D. Roberts, and Vines Mr. A. G. 
Vernon Harcourt (Oxford), and Prf A. M. (Owens 
College). 7 i -F 
Mr. R, T. Glarqbrook, Demonstrator of Experimental 
Phyaics, is approved as & Teacher of Physics, awd Mr. 3 
Lea, Lecturer at Caius College, is approved asa T. of 
Physiology for the of Medical Biadies : i 
k a Natural Saen Scholarship, examine- 
tionsMarch 28; subjects Chemistry, Chemical Ph Botany, 
Geology. Candidates must give notiee a fortnight previously to 
feo tutor. . ° 2 . 
Giasodw.—The matriculations forthe 


i 
session number 
2316, distributed among the various Faculties as follows, viz, :— 
In Arts 1327, in Megicine 624, in Law ary, in Theology foo, 


in Arts and Modicine 25, in Arts and Law 9, in Arts 


logy 20. The total number of matriculations last session was 
2304, distributed as follows i—In Arts 1406, in Medicine 563, 
in Law 189, in Theol 85, in Arts and Medicine 29, in Arts’ 
and Law 18, in Arts and Theology, 14. DN 











SCIENTIFIC SERIALS . 
Journal of the Franklin Institute, October.—Kxperiments on 
the of wrought iron and steel at high temperatures, by 
Mr. Roelker.—On the proper method of expansion of steam 
2nd regulation of the engine by Prof; Thurston,.—On the lest 
experiment with the Per i 
Ch . 
Universal energy of light, by the same. 


tinued) . 
by A. Schuller,—On the heat-conductivity of gafes and its con- 


—On heat-conduction in a 
inen of cylinders, and on the experimental determinatión of 
e conductivity of water, by H. Lor .—On magnetic reac- 
ton» by F.. Auerbach.—A pplication the balance to the 
blem of gravitation, v. Jolly.—On the spectra of 
pee BE acetylene, by A. Wiüullner,.—Some remarks on 
err Wesendonck's experiments on spectra of carbon compounds, 
by the s&me. — Tho minimum of deflection of a ray of t in'a 
prism, by K. H. Schellbach.—Contribntion to history of natural 
sciences among the Arabians, by E. Wiedemann. : 
Ls Natura, Nos, 21 and 22, November.—The Italian section 
at the Paris Electrical Exhibition, by R. Ferrinl, —Thermal 
radiation of the sun, &c. (continued), C. Cattaneo.— On the 





origin of ity of storm-clouds of the air, and on elec- 
tricity in general, D F. G. Nachs.- 
SOCIETIES AND ACADEMIES 
LONDON ` 


Royal Society, November 17.—'' Researches on Chemical 
ivalence." By Edmund J, Mills, D.Sc., F.R.S., and J. H. 
Bickete Part IV. : and NicleJous Sulphates, ` 
The authors have the 
and nickelous 


e e 
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not exhibit the vede function ; QD there if somo evidence that 
the precipitabilities of the cemnfixedfend se sulphates are 


mathematically eelated in a simple manner ; 5) within moderats 
Hmits precipitation is not y affec tem 

‘Researches on Chemioal Fquivalence. Edmund J. 
Mills, D.Sc., F.R.S., and Bertram Hunt, PaertgV.: Nickelous 


and Cadmic Sulphates, ‘e 

This series of ts had for its object the 
(as in Part 1V.) of nickelous salphae with a sulphate belonging 
to another p. The precipitabllity equations for the com- 
mixed slt are given; and ft is shown that, according to these, 
nickelous and cadmic sulphates do not admit of comparison as 
equally precipitable substances. The authers say, in conclusion, 
** Our Pee eui will ead! Of Gounened D pitability of 
nickelous-cadmic salt will lead : us action of 

B e DUE d. arson to the Sewing m 
alenon «<= Twe qp IA. belo f the om pres whem IR alio 
solutions of identical genus, may beegtally precipitable, 9 

“Note on the reversal ef “Spectrum of Cyanogen,” by, 
Professors Liveing and Dewar. 

The anthora have frequently noticed dark ahaded bafis which 
randy meia, bot oniy recenti have thoy elaine Sholograpia 
metals, bat only recently have they o fh 

showing the reversal of the violet and -vigJet fl 

The most complete reverse] of these fl ps 
obtained by the us of a Siemens’ machine in s crürible of 
magnesia fed with cyanide of titanium, No other cyanide has 
been found to produce this effect, but borate of ammonia has 
produced the reversa] of the group near L. In one 
case the rovcrael was uced by bright background given 
by the 9x wrote a woes when quas ii si Pi 
duced. bably tfe great stability of titanic cyanide and boron 
nitride hes an influence on the result. The diffüculty in repro- 
ducing the reversal at will is in securing an absorbing stratum of 
sufficiently high temperature, and at the same time a sufficiently 
bnght background, 

Geological Society, November 16. —R. Etheridge, FR.S., 
president, in the chair. —Dr. T. Sterry Hunt, who was present 
Meque E some account of the pre-Cambrian or Eozoic 
rocks of Europe as compared with those of North America, 
He had on several ocoasions studied them, both on the Continent 
and iù the Britiali Talea x es with Dr. Hicks in Wales in 
18 In North, America the recognised base is a highly - 
S pace without observed limestones, which ho bas cale the 
Ottawa overlain, probably unconformably, by the Gren- 


ville series of Togan, qonslsting chiefly of um 
with crystalline and quartrites, ese two ons 


chiefly made fp 
id or gnelsroid in texture, with some 
uronien is seen to rest unconformably on 
dH of which abound in the Huronien 
merates, de lest ed ase ct sens 
urs dieque iol re ta ee eee ae or 
halleflinta rocks, descfibed oate gneisses, passing into 
[ron porpiyi, occasionally interstratified with quartzites, 
series, in many wanting both in Europe and America, 
he is now satisfied forms an underlying unconformable group— 
the Arvanian of Hicks. Abore the Horonlan is tis great Mont 
alban consisting of grey tender gneisses and quartrose- 
schists, both aboun in muscovite, occasionally with horo- 
blendic P o Reme ol cee perio ea both the 
IIuronian and the Mon to latter Pelong; 
to the er, certain and miog-schists goes 
Sono pares of Noth Ameles ha undo the Moniulbos- panda 
som of N ce ound the Montalban resting 
sni nal E on Laurgntian, Above the Montalban qpmes 
tho Taconian TLower Taconic of Emmons), a series of quartz- 
ites and soft micaceous schists, with dolomites and marbles, AIl 


these varlous series are older than the is e tr eng- 
vian) strata of North America; and it ma 1 dr may pa the 
Keweenian or copper- Tak Soner thes 
occupies a between the Montalban and the Cambrian. 
In the Alps the pre arate Laurentian, Huronian, 
and Montalban, all of which he has lately seen in the Biellese, 


at:the foot at Mont Viso, i: Piedmont Huronian is the 
pu A ques the Italians, and *much of what has 
called reed Tees in this a is, in hi, opinion, pro- 


bably Taconian, The Mdhtalban formd the pilan slope of 
Mont St. Gothard, and is the muscovié gneis and mica-schist 
of the Saxon Erzge ere and his assistants 
of the Geological S a have Secsibed abundaht conglomer: 
ates holding pebbles of Laurentian gocks imbedded in the U 

or Montalban gudai -The pie rae Cambrian age oF Wis bas. basn 
shown ES has proved by carefub sarvey that thic 
so-called younger or Palro cimes of Naumam are really 
but a continuous of the older series. Late ae, 
aho Cat thet eyes sons of the Taunus are really 

and not, as formerly in age. The speaker 
insisted upon the fact that where newer strata are) in uncon- 
conformable contact with o ones, the effect of lateral move- 
ments of compression, in the two series, is generally to 
caise (ie gearr gnd more yiel strata to dip towards and 
even beneath the edges of the older rock, a result due to folds, 
often with inversion, sometimes passing into faults. This phe- 
nomenon throws much t on the supposed recencyeof many 
crystalline schists, —The follo communications were read :— 
Additional evidence on the plants from the Pen-y-glog 
3 , near Chrwen, H ks, M.D., F. EE 
Notes on ofaxites and Pochytheca mi the Denighahire grit 
of Corwen, North Wales, by Principal Dawson, LL.D., F.R.S 
F.G.S. 


ZoMogical Society, November 29.—Dr, A. Gunther, 
F.R.S., vice-president, in the chair,—A letter was read from 
Dr. A. Frenzel ann his success in breeding parrots of 
the genus Æcletns in his aviary at Freiberg, in Saxony.—A 
communication was read from Dr, A. B. Meyer, C.M.Z.S, con- 
the description of a new species of Eclectus received from 

s ae per which he proposed to name Aclectus riedeli. — 
harpe read a note on the genera Schenicola 

ind roce ee et that these genera were identical, 
but thet the South-African S. ' was specifically distinct 


from the Indian S. Matywre.—Mr. G. A. Boulenger gave the 


n of a new species of Aneis from Yucatan, proposed to 
ie called. mpl beckeri.—Mr. W. A. Forbes gave an account of 


Pro E mederi deris bern ture of the Indian 
Python molurus) d her incubation in the Gardens 

the Sede In Jone ard al The result arrived at was 

that inthe present cae X mua © diüerenec Cathe whole 
of about 1?'4 Fahr. in favour of the female as compared 

with non-incubating male when the temperature was taken 
on the surface, and of more than double that amount when the 
tem was taken een the folds of the body.—Dr. 
Gwyn Peffreys, F.R.S., F.Z.S., read the fourth of his series of 


pts on tbe Mollusca procured during the expeditions in 
SS. and Fsreupine, 1869 and 1870. This pert 


concluded the Conchifera or Bivalves. Eighteen additienal 
E | de ciety lang to he us Meera, which is peculiar 
to deep water, were The geographical, hydro- 


graphical, and geological distribution, as well as the synonymy 
of all the species named in the paner, were treated of.—A com- 
munication was read from Dr. G. Hartlaub, d the birds 
collected in Socotra and Southern Arabia by Dr. Riebeek, 
Amongst tho Socotran birds was an example of a new 


finch of tho genus i cachet tages ample of a new species of 
after its discoverer, Æ. riebecki. 


Royal Microscopical Society, November 9.—9. W. 
S vice-president, in the chatr,—The MS 
Pi praed rg the Microsco croscopical Society of Yictoria 


(one of the affiliated societies), attend and gave 
ah account of the of and in that 
colony.—Mr, enson exhibited a slide of la 

mounted in in & remarkable manner the 


and apparatus, and Mr, Mayall an Abbe apertometer 
for measuring apertures up to I'50 N.A, anda 
by Fasoldt o$ New York, who claims to be able to 
rule lines up to 1,000,000 in the inah,— The of M... 

Nachet, seh. gf Paris, and Mr, C. A. Spencer o 
N.Y., were announced.— Two Tsai were read by 
Wills Richardson on multi ing of anmal and vegetnble 
tissues, and Dr. L G. 

3 and TE Charters WMS exbitied and 
win's growing alide, —Elght new Felloys were elec z 
An ological] Institute, November 22—Mr. * Hyde 
Clarke, 
. 5 Š 
ee e. . 
. 


s 2 ° 


presidegt, in ° tho chair, —Tho electiont of C. 


npn ideas having spread 


~ taceans, known oniy 


“%o have 


e 
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Pfousles wha announced, —Mr, E, B. Tylor, F.R.S., read a 
paper on ého Amatig felatlons of Polynenan' culture, The 
author called attention to same new evidence rela to the 
transmission of civilisation from the Indo-Chinese ict of 
Asia through the Indian Awrchipelago to Melaneua and Poly- 
nene, "The flrawings of wooden tombs in Borneo by Mr. Carl 
Bock show aréhitectural design, a thy debel from the 
roof-projections of pagodas of Co China, The flute played 
with the nostrils may be traced from India (where it is said to 
have a ceremonial use to t defilement through touching a 
low-caste month), through South-east Ama into Borneo, to the 
Fiji Islands, and down to New Zealand. Among the traces of 
from, Asia into the South Sea 
ands, Mr. Tylor mentioned the notion of seven or ten heavens 
and hells, apparently derived from the plane heres of the 
reans, The Scandinavian myth of the up of the 
idgard t bears, as Prof, Bastian of Berlin has ported 
oat, a Mriklag 





resemblance to, Maui's fishing up the Island 


of New Zealand, and the Maon myth of the separation of 


heaven and earth hes one of its best tatives among the 
Dayaks of Borneo. d.eaving the question of race on onceside, 
itis becoming more and more certum that much of the culture 
of the Polynesians came m some way from civilised nations of 
Asia,—The following papers weie also read :—On Fijian riddles, 

the Rev. Lorimer Fison.—On the stature of the inh@bitants 
of H , by Dr. J. Beddoe.—Notes on the afünity of the 
Melanesian Malay, and Polynesian Languages, by the Rev. 
R. H. Codrington. —The discusmon on Mr. Codrington's paper 
was adjourned to the next meeting, on December 13. 

Institution of Civi] Engineers, Novem =F. - 
nethy, F.R.S.E., president. in the chair.— he paper read was 
on the “ Forces and Strains of Recoil conmd with reference 
to the Elastic Field-Gun Carnage,” by Mr. FL J. Butter. 

Victoria (Philosophical) Institute, December 5.—The first 
meeting of the new session was held at the Institute’s House, 
7, Ad phr ere non Monday eren when a peper on Mr. 
Herbert Spencei's ‘Theory of the Will” Nani 

PARIS 


Academy of Sciences, November 28.—M. Warts in the 
chair, —M. Faye presented the volume of the Conmaissance des 





Temgs for 1883.—The follo were read: -New 
method of ann the astronomical flexure of gan ee by 
M. Villarcegu. simultaneous application to a well-made 


telescope of two weights in equilibeiufn, causes a varlatign of the 
astronomical flexure, proportional to their difference. ‘Two iron 
rings, of fixed weight, are applied at distances from the axis of 
Totghon, that are determin formula——On the isomeric 
states of haloid salts, by M. elot.—S account of a 


zoological exploration in the Mediterranean with the Government 
Le Travaillesr, by M. Milne-Edwards. This expedition 
organised by M. Milne-Edwarda, left Rochefort on June 9, and 


returned August 19. Part of June and all July was devoted to 
the deeper parts of. the Mediterranean,  Zs/er alia, many Crus- 
in the Atlantic before, were got in thore 
depths ; also remarkable species of Mollusca, Bryozoa, Corlente- 
rata, &c. The presence of the magnificent sea-star Brisinga 
was quite unexpected ; several specimens were dredged between 
550 2660 m. No Infusoria, Bacteria, or Microbes were 
found pt depths; Rbizopods were rare; at 2660m. some 
small ophrys were obtained. In general the Mediterranean 
is not to be thought a distinct geological province ; its inhabt- 
tents have probably come from the ocean, and their development 
and reproducHgn have been more active than n their plage of 
origin. Some have been slightly modified, The more we get to 
know of ocefnic productions off the coasts of Po pain, 
Morocco, and Senegal, the more do differences from Mediterranean 
avimals duappear.—Foesil man of Lagoa Santa (Brazil), and 
his present descendants, by M. de Quatrefages, Several 
crania were long found in a cavem near Santa, by 
Dr. a Da savant, Flis letter about them (1844) seems 
forgotten. Most were sent to C but 
have not been described. One in Brenl has been 
studied by Drs. Lacerda and Peixoto, who find the skull to have 
stro: its of similarity tg skulls of Botocudos of the t. 
This: M. de Quatrefages confirms, and he further find the type 
uite distinct from Zuropean fomil man, chiedly in the combina- 
tions ôf dolichocephaly and hypsistenocephaly. This Branlian 
fom] man lived in the reindeer epoch. The type (with added 
ethnic*tlements not yet getermined) is new mei With in Ando- 
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in Bresil,— Admiral Paris pre- 





Peruvian populstionf, as X 
sented & second series of «t Souvenirs de Marine Conservés,” 
plates of old or disappearing of Meg hr deci Danish 
ships previous to thegslege of Copenkagers, b vessels, French 
ing-boats, Turkish boats, &@.—Researches on a new property 
of the nervous stem, by M. Brown-Séquard, Various parts of 
the nervous system may act suddenlypér very rapidly, in a purely 
dynamic way and without intervention ef .nutnton, on other 
parts of this system, so aseo increase the power ection of 
those parts. ‘Thus, e.g. by irritation of the skin par 
of the phrenic nerve of the same sidé may be at once 
that the minimum faradic ctirent then required to set the nerve 
in action may be onby one-sixth of that for the same neve in a 
similar animal whose cutaneous nerves have not been rrritated.— 
Observation of the new comet (g 1881) at Parls Observatory, by 
M, Bigourlan.—On algebraic equations of the form 





° LINE. EN onog 
-a X—4 e T- 
“by M —Distrtbutlon of energy by electricity, by 
M. —Decomposition of vapour of water electric 
Auw, by MM. Deherain and Maquenne, They show that 
certain 


ele&rlc discharges without sparks, and at a conrperatively 
weak tension will decompose water. They used sometimes 
MM. Thenard and Berthelot’s well-known apparatus with 
double envelope, sometimes a tube traversed a play 
tinum end haring some tinfoil outslde—Contributton to the 
pathological anatomy of the mpral cord in polsomng with 
hosphoi M. lo. É i 

uced ei 


may 
both in that and in the "e 2 to a note of M. Igambert 
on carbamate of ammonium, by . Engtl and Moitesaler, — 
On the post-embryonal development of Diptera, by M, Kunckel. 
—On an electrolytic dosometer for m e intensity of 
the current during medical application of e ty, by M. 
Pulvermacher. spe uced by decomposition of water 
are admitted into & ber where they act on coloured water, 
forcing it up a tube to which a graduated scale is attached. — 
Mr. Axon communicated some facts about articulation by denf 





ith phosphorus inflammator- ' 


mutes, confirming M. Hémént's observations. —M., Bousset re- - 


ported a curious case of double parturition by & cow. 


VIENNA 


Imperial Institute of Geology, Nov. 271— The following 
werd 1ead :—R. Hoernes, contributions to the knowl 

of mid-Meiozene Trionyx species in Styria, —Standfest, on the 
Devonian formation in the environs of Gratz, —F. Krentz, con- 
tributians to the of the ozokerite and naphtha occur- 
rence in Gallicis. —T. Woldrich, contributions to the knowledge 
of the fauna of Mocavian caves.—E. Reyer, on the eruptive 
recks of Toscana and Elba. . 
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CHARLES LYELL e. 

Life, Letters, and Journals of Sir Charles Lyell, Bast, 
Author of the Principles of eGeology, &c. Edited by 
his. Sigt@-in-law, Mra, Lyell. In two volumes. With 
Portrait. (London: John Murray, Albemarle Street, 
1881.) e 

i . I 

i TRE Principles of Geology” and “The Origin of 

: Specie?" are the “two books which have wn- 
questionably exercised the most porerful influence u$on 

the direction of scienfific thought during the presenj 

century. The first of these works not only prepared the 
way for the second, but, as Darwin himself Fas told us, 
may actually be regarded as its progenitor, fof it was the 
study of the ''Principles" which induced the young 
naturalist to make his now famous “Voyage Round the 
World” and to collect those facts and observations out 
of which eventually grew the theory of Natura! Selec- 
tion. The wonderful revolution in thought which fol- 
lowed the appearance of the “Origin of Species” is still 
fresh "in our minfs, but those who could remember the 
effects produced by the publication of * The Principles of 

Geology," were wont to relate that fifty years ago scientific 

thought and speculation received an impetus no less 

powerful than that of which we have witnessed the fesults 
in our own time, : 

. The story of the life of Sir Charles Lyell is the history of 

“The Principles of Geology,” for all Lyell's other scien- 

tific writings: are either expansions of portions of that 

great work, oreare in some way or other supplementary to 
it Inthe account of Lyell’s earlier years we trace the 
birth and “development of the ideas.so clearly embodied 
in this famous book; while by the records of his later 
years we are reminded of the untiring energy with which 
he collected materials to expand and illustrate those ideas 

in the guccessive editions of the work. i 
The volumes before us enable us for the first time to 

trace this interesting story in all its details, and we can- 
not speak too highly of the skilEand judgment with which 
the editor has arran the materials at her command. 
The book consists essentially of Lyell's own journals and 
letters, a few short explanatory notes on the chief events 
of his life being interspersed in small type and inserted be- 
tween brackets, together with a few foot-notes explaining 
allusions or giving details about persons mentioned in 
the letters. 

Lyell, though born in Scotland, was by descent and 
education an Englishman. His earlier years were spent 
either in the New Forest and the towns in the south of 
England, where he yent to school, or at the home at 
Kinnordy, in Forfarshire, where the family usually spent 
theantumn. In the south of England young L whose 
attention had been from boyhood directed to entomology, 
had the opportunity of studying the Tertiary deposits of 
the Hampshire basin ; while in Forfarshire the draining of 
a small loch on his father’s property and the excavation 
of the “marl” with which it had become filled, appear to 
have early dfrected his attention to some of the impor- 
tant questions connected pith the mode of deposition of 
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strata and the way in Which organic, remains’ become im- 
bedded in them—questions afterwards treafed by him 


| with Such skill and fhgenuitgin the “ Brinctplés.” Lyell's 


two first papers, published im the Transactions of the 
Geological Society, relate to the strata of tHe Hémpshire 
Basin and the formatioa of these marl-dep@sits in the lakes 
of Forfarshire. 

At the age of seventeen Lyell went to Oxford, and 
there came under the influence of the brilliant and 
versatile, but eccentric, Buckland. But though impressed 
with the eloquence afd filled with admiration at the 
energy ef «i$ teacher, there is evidence that at a very 
early date Lyells mind underwent a revolt against the 
bold but shallow theorisings of the Oxford professor. 
When a few years later "Buckland published his ^ Re- 
iquiz Diluviangy" we find the pupil not only in open 
dibetdon to the master, but actually leading the attacks 
of the “ Fluvialists” against the great stronghold of the 
“ Diluyialists.” : 

Uffn leaving Oxford, Lyell was destined for the bar, but 
he, after reading law for a short time, was obliged to desist 
on account of the weakness of his eyesight. Under these 
circumstances he repaired to Paris, where he had the 
opportunity of constant intercourse with Cuvier, Brong- 
niart, Humboldt, Constant Prévost, and the other brilliant 
scientific thinkers who were at that period assembled ın the 
French capita. He at the same time studied with care 
the Tertiaries of the Paris basin, comparing the strata 
and their fossils with those with which he was already so 
famihar in Hampshire. 

Lyel had now become so thoroughly engrossed in 
scientific work that all idea of advancement at the bar 
was abendoned by him, and after going two years upon 
the Western Circuit, he seems to have finally relinquished 
law for literature and sclence. He first began to wnte in 
the Qsarzeriy Review, having formed a close friendship 
with Lockhart, then editor of that journal, and, after some 
papers upon &ducational questions, he in 1827 underjook 
a review of Scrope's “ Geology and Extinct Volcanoss of 
Central France.” It was in this work that Lyell first 
showed how entirely he had adopted the principles enun- 
ciated by Hutton and Playfair, and how far he was in 
advance of hls most eminent contemporaries, Buckland, 
and Sedgwick in England, and Cuvier and Humboldt on 
the Continent. ` 

The five years from 1825 to 1830, during which Lyell 
was maturing his literary style by writing for the reviews 
and collecting the materials for his great work, may be 
regarded as the turning-point of his career, and the letters 
Written by hirp at this period are of the greatest interest 
to the historians of science. We cannof forbear from 
making a few extracts illustrating the naturé of his work 
and his views at this period. On June 22, 1826, he wrote 
to his friend Dr. Mantell— 

“I must not sport zadical, as I am become a uarterl- 
Reviewer, You will see my article just out on ' Scientific 
Institutohs,,by which some of my friends herf think f’ 
have carried the strong works of the enemy by storm. 
I am now far on with a second, and hope to get it out in 
less«han three months. I mean to hel myself eut of 
Sea) lergely, for I must write what wil be read” @ol, 
P. 164). i $ : : 

On March 2, 1827, he writes to the same correspondent 
asfolows—, ,e . - o 


ii e. e E 


` 446 A y 


' 


. nothing, 


7 efforts 


MEL ; 4, ‘eo - g 
NATURE |. ' t. [Deco 15, 1881 





“I dgvouréd Lamarck en voyage as ybu did Sismondi, 
and with equal pleas His theories delighted me more 
than any neve| I ever read, and, much» in the same gray, 
for they address themselves tô the imagination, at least of 
Beologisis who know the fhighty inferences which would 

ucible were they established by observations, But 
though I ife even his flights,q@nd feel none of the 
odYwm. theologicum which som modern writers in this 
country have visited him with, I confess I read him 
rather as I hear an advocate on the wrong side, to know 
what can be made of the case in good hands. I am glad 
that he has been courageous enough and logical enough 
to admit that his argument, if pushed as far as it must 
go, if worth anything, would prove that mmnemmy have 
come from the Ourang-Outang. But aíter all, TR 
changes es may really un ! How impossible 
will it to distinguish and ley down a line, beyond 
which some*of the so-called*extinct species have never 
passed into recent ones. That the earth is quite as ol. 
as he sup has*long been my creed, and I will 
before six months are over to convert the readers of the 
Quarterly to that heterodox opinion * (voL i p. 168). 


. His aspirations concerning his future at that tim? will 
be understood from the following extract from a letter 
written to his father inthe same year:— . 

“I find my wants diminish monthly in proportion as I 

am more a aped RW and if with the willingness 
to work and industry which I now have, I bad any chance 
of earning what I require by my own exertions, I should 
be without a care as far as I am myself concerned. But to 
be willing without avail to work hard, and almost for 
now the fate of many hundreds of barristers, 
and many millions of our labouring classes, and we must 

congr: € ourselves at not being among the latter. I 

am quite clear, from all that I have yet seen of the world, 

that there is most real independence in that class of 
society who, possessing moderate means, are engaged in 
py and scientific hobbies; and that in ascending’ 
from them upwards, the feeling of independence’ decreases 
pretty nearly in the same ratio as the fortunes increase. 

y eyts go on tolerably, and I fetl my facility ofecom- 
position increases, and hope to make friends among those 
that a literary reputation will precure me who may assist 
me "e (vol. i. p. I71)., 

Under date of February 5, 1828, he wrote to Dr. 

Mantell explaining his.plans for the work which he had 

been for some time contemplating :— 


.*I at first intended to write * Conversations on Geo- 
logy''; itis what no doubt the booksellers, and there- 
fore the greatest number of readers, are desirous of M 
reason for abandoning this form was simply this; that 1 
found Ighould not do it at all, without taking more pains 
than such a form would do justice to. Besides, I felt that 
in a subfect where so much is to be reformed and struck 
out anew, and where one obtains new ideas and theories 
in the progress of one’s task, where you have to contr . 
and to invent gn argumentation—work is fequired, an 
one like the ‘Conversations on Chemistry’ and others 
would not do* It should hardly be between the teacher 


- and the scholar perhaps, but a dialogue like Berkeley's 


.Alciphron, between equals. But finally I thought t 
when I had made up my own mind and opinions in pro- 
ducing another kin of bool, I might then construct con- 
versationse from it.` In the meantime there is a cry 
among the publishers for an elementary Work, and 
much wish you would supply it. Anything from you 
` would for what they have now is positively hed, 
for is Jamieson's Cuvier!" (vol. i. p. 177). e 

In ajtempting té free geological sciénce from the 

- trathmelg with which it had „become involved by the 

well-intentioned but mischieveus works, like the 
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“Vindicise Geologife” andjhe "Réfiqüim Diluviane," 
Lyell undertook no light or easy task. -Hjs letters to 
Scropét who-had begn requested py Lochhart to review ` 
the “Principles” in the patfes ef the Quarterly, show 
very clearly hów sensible Lyell was of thé difficulties 
by which he was beset through the fervus susceptibilities B 
of orthodoxy. Tho fact what the works of Hutton and - 
Playfair had long ago been placed in a socifl,‘ Index 
Expurgatorius,” and that Scrope’s clear and admirable , 
exposition of the Hyttonian doctrines, published in his 

“ Considerations on Volcanoes” in 1825, haé altogethep 
failed to revive Interest in the ostracised works, was full 
of warning to Lyell. We find him writing to Scrope, 
while the first volume of the “Principles” was going 
through the press, in the following*terms :— 


“I was afraid to point the moral, as much.as 


quu - 
do in the Q. R., about Moses Perhaps I sho have . 


been tenderer about the Koran. Don’t meddle much 
with. that, if at all : 

“Tf we don’t irritate, which I fear that we may (though 
mere history), we shall carry all with us. If you don't 
triumph over them, but compliment the liberalify and 
candour of the present age, the bishops and enlightened 
saints wig ué in dei the ancient and 
modern physico-theologians. . It is just the time to strike, 
so rejoice that, sinner as you are, the Q. A. is open 
to you. i 

“If I have said more than some will yet I give 
you my word that full Aa/f of my history and comments 
was cut out and even many facts; because either I, or 
Stokes, or Broderip felt that it was anticipating twenty or . 
thirty years of the march of honest feeling to declare it 
oie bait Nor did I dare come down to modern 
offenders. ey themselves will be ashamed of seein 
how they will look ‘by-and-by in the pagoa 
they ever get into it, which I doubt. ou see that what 
between Steno, Hooke, Woodward, De Luč, and others, 
the modern deluge systems are all bo Point out 
to the general reader, that my fi earthq &c., 
are all very modern, also waste cliffs; and I 
request that people will multiply, by. whatever time they 
think man has been on the earth, the sum of this modern _ 
observed change, and not form an opinion from what 
history has recorded. Fifty years from this, .they- will 
furnish facts for a better volume than mine. . . ." 

“I conceived the idea five or six years ago, that if ever 
the Mosaic geology could be set down without giving 
offence, it would be in an historical sketch, and you must 
abstract mine, in order to have as litike to say as 
yourself. Let them feel it, and point the moral 
P. 271). . ; 

On two points, as has often been pointed out, Lyell. 
may be held to have betrayed weakness in his reasoning 
in the ^ Principles." The first of these was that he 


appeared to accept in the most uncompromising manner 
the stringent Uniformitarian views of Hutton, leaving no 
place even for variations in the intensity of causes now 
operating. In taking this line he was doubtless influenced 


r 


' 


of history, if ^ 


, 


ible, 
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by fest of making any dangerous cdhcessions to hls ad- ` 


versaries the “ Diluvialists." His real feelings on the 
subject may be gathered from a letter in which he replies 
to the remonstrances of Scrope upon the subject— 

“All bask i Viger ped nga s 
stop inquiry when pural y to a ‘beginning,’ 
which is all one with ‘another state of nature’ ds it appears 


tome. But there js no harm in your attacking me, pro-. 
vided you point out that it is the proof I deny, not the 


probability of a beginning. Merk, foo my argument,. 
e 


od of the past don't , 
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that we are called dpon to gay p eath case, ‘Which is 
now most yi Wis my ‘ignorance of all possible effects 
of existing Auges, or * the beginning’ is the cguse of 
this puztling phenomenf$n?& ‘‘It isthot the beginning I 
look fot but of a progressive stato of existence in 


the glo e baQgilhty of which is by the 
Dee ie sacs in poles life” (vol. 1. p. apo) See 
also upon the same subject hissletter to Whewell in 1837 
(vol. iL pe . : 

The other question upon which Lyell’s reasonings in 
his “ Principles” betrayed weakness and inconsistency 
was that ofthe cause of the appearance from time to time 
of new species, of plants and animals upon the earth. 
. While stoutly maintaining the sufficiency of existing 
causes to account for the gradwal disappearance of 
species by extinction, Me felt him compelled to invoke 
& creative power to introduce the new specie» as they 
were required. But, before we blame Lyell for this appa- 
rent weakness, we ought to remember that the work of 
Lamarck, the only serious attempt which* had been at 
that time made to account for the origin of species, 
though brilliant and suggestive, was full of assumptions _ 
and fallacies that could not fail to betray themselves to 
Lyell’s logical mindgand to militate against his acceptance 
of the theory. Lyell, moreover, saw only too clearly that 
the origin of man could not be treated of on different 
principles to that of other species of animals, and to have 
come into conflict with the prejudices of the day upon 
such a point as this, would have been to sacrifice all 
chance of a patient hearing for his arguments in "favour 
of the “ good cause’’ of which he felt himself to be the 
apostle. A very interesting letter written by him to Sir 
John Herschel in 1836, shows very clearly that Lyell had 
even at that early date thought deeply on the question of 
the origin of species by natural causes. 

“In to the origination of new species, I am v 
glad to fjnd that yen ok it probable (HA it ma Da 
carried on through the intervention of int iate 
causes, I left this rather to be inferred, not thinking it 
worth while to-offend a certain class of persons by em- 
bodying in words what would only be a tion. But 
the German critics have atta 





‘tinction of species, and creation of new ones going on 
of the 


past, to come, all in accommo- 
dation to the changes which must continue in the inani- 
mate and habitable earth, the idea struck me as the 
dest which I had ever conceived, so far as 

€ attributes of the Presiding Mind. For one can in 
imaginatior summon before us a small part at least of 
the circumstances that must be contemplated and fore- 
known, before it can be decided what powers and quali- 
tles a'new «pecies must have in order to enable it to 
endure for à given time, and to play its part In due rela- 
tior to all other beipgs i 


to.coexist with it, before |-excdll. 
. 







it dies out. It might be necessary, perhaps, to be able 
to know the. number by which each species would be 
represented in a given regiorf 10,000 years hence, as much 
as for Babbage to find xw C NUR be the place of every 


wheel in his new calculating nfachine at each mqyement. 
“Tt may be seen that unless some t additional 
precaution be taken, the cles about to be born would 


at a certain era be reduced to too low a number. There 
may be a thousand modes of insuring its duration beyond 
that time ; one, for example, may be the rendering it 
merus would pe. make it press too 
hard upon other speciqs at other times. Now if it bean 
insect it may be made in some of its transformations to 
resemble a dénd stick, or a leaf, or a lichen, or a stone, 
so as to be somewhat less easily found by its enemies ; 
or if this would make it too strong, an occasiongl variety 
of the es may have ¢his advantage conferred upon 
it; or if this w be still tho much, one sex “of a certain 
wen. Probabfy there is scarcely a dash of colour on 

e wing or body of which the chóice would be quite 
arbitrary, or which might not àffect its duration for 
thousands of years. I have been told that the leaf-like 
n of the abdomen and thighs of a certain Bra- 

Mantis turn from green to yellow as autumn ad- 
vances, together with the leaves of the plants among 
which it seeks for’ its prey. Now if species come in in 
successlon, such contrivances must sometimes be made, 
and such relations etermined between species, as the 
Mantis, for example, and plants not then existing, but 
which it was foreseen would exist t with some 
particular climate at a given time. But J cannot do justice 
to this train of speculation in a letter, and will only say 
that it seems to me to offer a more beautiful subject for 
reasoning and reflecting on, than the notion of great 
batches of new ies all in, and afterwards 
going out at once ? (vol. i. pp. 467, 469). 

It is probable that during later years Lyell receded 
somewhat from the position he was prepared to take up 
at the time when he wrote the above. The crudeness of 
speculation and ignorance’ of scientific facts which charac- 
terised the earlier editfons of the “ Vestiges of Creation ” 
had in all likelihood not a. little to do with this revulsion 
of thought, While the powerful influence of the leaders of 
biological thought, Edward [Forbes and Louis Agassir, 
always exercised in support of the idea of the permanency 
of species, doubtless had no little weight with Lyell, as it 
had with nearly all his contemporaries. How readily 
Lyell welcomed and embraced the views of Darwin as 
soon as they were published we all know, for he could not 
fail to see that by incorporation of the theory of natural 
selection into his work he was for the first time gible to 
make it complete and consistent with itself. It is inte- 
resting to read in the volume before us the imptessions 
made upon him by the first reading of the “ Origin of 
Species” in 4859. F ] 

“My dear Darwin,—I have just finished your volume, 
and right glad I am that I did my best- wifh Hooker to 
persuade you to publish it without waiting for a time, 
which probably could never have arrived, though you 
lived to the age of a hundred, when you bad prepared 
all your facts on which you ground so many grand 
Bee ie a Apiendid Ed and long- 

‘It is a“splen case of close reasoning ong- 
sustained argument throughout so many pages, the con- 
densation ‘immense, too great perhaps for the uninitiated, 
but an «effective and important imi stat t 
which will admit, even before your detailed roof 
appear, of some occasional useful exemplificatións, such 
as your pigeons and cirfipedes, of which you make such 

ent usa . 9 e ii = . 
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“I hean that wheg,,as I fully expect, a new editiqn is 
soon called for, enay here and there insert an actual 
case, to relieve thè vast nuber of dbstract propositions. 
So far as I am concerned,I am.so well prepared to take 
your statements of facts Tor granted, that I do not think 
the pièces justificatives when published will make much 
difference, and I have long seen nfost clearly that if any 
concession is made, all that you claim in your concluding 
pages will follow. 
f It is this which has made me so long hesitate, always 
feeling that the case of Man and his Races and of other 
i , and that of plants, is ene and the same, and 
that if a vera causa be admitted for one instant, of a 
y unknown and imaginary one, suc a$ fhe word 
creation, all the consequences must follow" (vol. ii. 
P- 325. e : 
After thé first publication*of the " Principles" between 


. ‘the years 1830 and 1833, a great part 6f Lyell’s time agd 


thought was-given up to revising, enlarging, and re-writing 
portions of ‘his book during the twelve editions through 
which it passed. A]though many valuable correctiong were 
made in the original work, its scope and arguments being 
extended, and the whole fortified with a great wealth of 
new illustrations, it may well be doubted whether this 
continual re-editing of the book was not attended with 
some loss in the symmetry of its arrangement and its 
literary excellence. In a work relating to such a rapidly- 
advancing scienoe as geology, this result, much as it 1s to 


. be regretted, conld scarcely be avoided ; but many disciples 


of Lyell, while they refer to the last edition as a stóte- 
house of'facts, will delight to renew their acquaintance 
with an old favourite by reading ance more the easily 
flowing periods of the first edition. 

We'have dwelt at such length upon Lyells relations 
xo his great work, as illustrated in the interesting. volumes 
‘before us, that we must defer to a second notite some of 
the other interesting topics which are suggested by their 
perusal. Jonn W. Jupp 
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i QRGANIC CHEMISTRY 
Adolph Sireckers Short Text-book of Organic Chemistry. 





. ^ By Dr. Johannes Wislicenus, Professor of Chemistry 


“in the University of Wurzburg. Translated and edited 
by W. R, Hodgkinson and A. J. Greenaway. 8yo. 
(London: Kegan Paul, Trench and Co., 1881.) 

TE new edition of Strecker's text-book by Prof. 
éNislicenus, published in 1874, is well known as 
giving g concise and comprehensive view of the state of 
organic.chemistry at'the time of its publication, and some 
useful additions, relating to recent discoveries, have been 
made by the English translators. . : 
-"Lhe classification of ‘organic compounds in this, as in 
all recent wórks on organic chemistry, is based upon ‘the 
hydrocarbons, All organic compounds of known consti- 
tution gre divided into the two great groups, Fatty and 
Aromatic, and in each of these the saturated hydro- 


i -garbons-,parafüns in the first, benzene and jts homo- 


logues in the second,—are first described next their 
mono-substitution derivatives: alcohols, ethers, amines, 
phosphines, &c.; then ia succession the di, tri-, tetra-, 
ykc, derivatiwes. With regard to this mafter Prof 
Wialisenus says fh his preface: “The most systematic 

t would be founcéim the number, of carbon- 
p. in direct unione" In each sufle group of ‘equal 


e . ` r» oe 


MATURE ps 


ELE 
ye, [ee 15; 1881 


e. " e 
carbon contents the paraffii@¢voyld come first, next those’ 
derivatives in which only a single hydrogen-atom “had 
been *replaced, these being, armnget ing to the 
valency of the substituting t. Then would follow 
the di-substitufion products. .. Next the tri-substitnted 
paraffins... . This order of arrangement is very valu- 
able for the study of orgfnic chemistry, more p howeyer 


‘| for those moderately acquainted «vith the subject than for 


beginners, For the latter I think we-cannot dispense 
with the study of *homologous series, especially iri the 
early part of a text-book. In this way afone can. the 
clear differentiation of the yarious categories be made 


- evident, depending, as they do, not so much onthe accu- 


mfflation of carbon-dtoms, as on the nature and amount 
ef the other elements dn union? It is worth while to 
compare these remarks with those made by Roscoe and , 
Schor in their lately-published , *"Treatise on 
Organic emisty," at p. 129 of which we read :— 
“Perhaps the most systematic mode of arrangement 
would be to commence each group (fatty and aromatic) 
with a discussion of the hydrocarbons, and then to follow 
on with a description of the series of substances obtained . 
by the replacement of one, two, three, or more of the 
constituent atoms of hydrogen. Such p mode of classifi- 
cation, however, labours under the disadvantage that. 
compounds which’ stand as a rule closely together, as, for . 
example, the alcohols CnH,,+,0 and the acids C,H, Oy 
are thus found widely separated, whilst other groups pos- 
sessing but little analogy.are brought into “proximity.- 
‘Hence it is desirable, alike for the sake of perspicuity as 
for the purpose of showing the genetic relationships 


"between different bodies, to depart in many cases from 


such a systematic treatment; and arrange the compounds 

according as they are derived one from fhe other? It 

will be seen from these quotations that each author re- 

-gards the arrangement adopted by £he other as the most - 
systematic, but prefers his own as best adapted to the' 
requirements of the student. : 

e The additions made to the. work under consideration 
by the English editors belong ‘chiefly to the aromatic 
group, but no mention is made of the recent investiga- 
tions of Nevile and Winther, published last year.in the 
Journal of the Chemical Society, on the Bromotoluenes, ' 
which are especially interesting oneaccount of the light 


‘which they throw on the influence exerted by.the groups 


or-radicles which have replaced certain hydrogen-atoms 
in a benzene nucleus, on theposition taken up by other 
radicles which take the place of the remaining atoms 
of hydrogen. In the series, of s there is an omis- 
sion of the normal, Heptane, lately discovered by Dr. 
Thorpe in the turpentine of Pinus Sabiniana; and 
amongst the nitroparaffins no notice is taken of the. 
Nitrolic acids and Pseudonitroles. Under the organic 
compounds of ‘boron we miss Dr. Frankland’s Ammonio- 
boric methide, (CH), BZN H, and Diboric ethopentethyl- 
age, (CG,H,04B-B(C,H,KOC,H,)s in which boron figures 
as a pentad; and under guanidine there is no account of 
the Guanamines, C,+:Hy+sN,, a series of bases disco- 
vered Dy Nencki in 1874 and 1876, and formed by the 
action of heat on the guanidine salts of the fatty acids. ' 
The translaHan reads well, and, with the, exception of 
a few instances of somewhat teo close imitation of German . 
forms, is expressed in good qiomatic English, There 
e . 7 i * 






are, however, carina eregulayeg of f'omenclature which 

it may be wogh while hien. partly with the view to 

correction in future edijions, partly Rpecause the gfeater 

number of them are notepecfitiar to this work, but are of 
very frequent occurrence in our chemical literature, 

"on P. 91 we read: “Carbon monoxide is the common 
radical of the carbonic acid degivatives, and as such is 
termed ‘ ryl'"; on the. next page the compound 
CONH is called ^carboxylimide?; and on p. 98 we 
read, “corresponding to carbory] is the 1adical CS, thio- 
carbonyl” ere (and in the original) there is surely an 
inconsistency ; if CS is thiocarbonyl, CO should certainly 
be called carbonyl; and such in fact is the name hitherto 
given to it by all writers, whereas casboxyl always denotes 
the group COOH, By similar „inconsistency the ten 
Ethyl-carbonic acid is used on p. 353 as a synenym of 
propionic acid. Now most readers would probably 
understand by this term the compound,CO(OC,H;,)(OH); 
i4 carbonic acid having one of its hydrogen-atoms re- 
placed by ethyl—an acid of which several salts are 
known—whereas propionic acid is C4H,COOH, and its 
proper synonym is ¢thyl-carboxylic acid. The mistake 
here madé arises frem a too close imitation in sound 
of the German term " Carbonsaure," which, with the 


prefixes mono-, di-, tri-, was introduced by Kolbe to: 


denote the number of carboxyl- -groups, COOH, contained 
1n an organic acid. In many instances however this term 
is correctly rendered ; thus on pp. 557 and 561 we find 
the acids C,H,(COOH), spoken of as densene-dicarfoxy lic 
acids, though further on (p. 653) the same acids are 
called phenylene-dicarbonic acids. It seems indeed as 
if the two terminations were used indiscriminately. 

Another irregularity of frequent occurrence in English 
nomenclature 4s the indiscriminate use of the terniina- 
tions ##and ime Dr. Hofmann suggested some years ago 
that ie should Be used exclusively for organic bases, and 
tn for neutral bodies, Such as glacosides, bitter principles, 
proteids, &c. This rule has been followed by some 
authors, and the writer of this review has taken some 
pains to recommend its general adoption; but the tho 
terminations are still, by many writers, used without discri. 
mination. As examples of this in the volume under con- 
sideration may be cited, on the one hand, gelatine, choleste- 
rine, and on the other, chondrin, albumin, fibrin, dyslysin, 
&c. Now the use E enm terminations for each group 
of compounds is very much to be desired; it is by no 
means an innovation, but, on the contrary, is as old as our 
systematic nomenclature itself; witness the well-known 
rule that the names of acids shall end in fc and ons, and 
those of the corresponding salts in a/4 and ire. To 
extend this regularity of termination tó the names of all 
classes of compounds, especially in organic chemistry, is 
a main object of the rules lately issued by the Council of 
the Chemical Society [o the Abstractors for that Socjety’s 
journal, and its general adoption would certainly lead to 
a great improvement in our nomenclature in point of 
regularity. 

The habit already noticed of too closely imitating 
foreign forms sometimes leads to awkwardnes® of ex- 
pression in translating, as on p. 103, where it is said 
that “the paraffins burn easily when heated in an oxygen- 
containing afmosphere” (im einer saxerstoffhaltendan. At- 
mosphare) ; now it would, have, been quite as easy, and 

i ° 
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more in accordante with English, usage, to sey (in an 
atmosphere con g o * Similar refharks may 
be- mfde respecting the expression *carbon*free radical,” 
which occurs on p. 565. It $ worth some trouble to 
keep our language pure, and there is nQ more "fruitful 
source of corruption €n a language than the careless 
imitation of foreign words and idioms. And here 
I cannot &void entering a protest against the use, in 
English speaking and writing, of the French words wré/re, 
décimètre, &c., in of their English equivalents, 
meter, decimeter, &c. Meter is a true English word, 
and is oed Both singly and in combination, as in the 
words barometer, thermometer, gasometer, &c., and 
theie is therefore not thę slightest occasion fer inter 
larding our sentences with the French forms in question, 

e ge translationsaffords also some instances of a very 
common error, viz. a confusion between the terms st/à- 
stitution and replacement. These words are indeed 
commonly regarded as synonymous, whereas they are 
really correlative, and the relation between them is 
this: When A comes in and B goes ouf, A is substituted 
Jer B, and B £r replaced, or displaced, by A. The com- 
mon error is to say “substituted,” where the proper term 
would be “replaced.” Examples both of the correct and 
incorrect use of these words may be found on pp. 100 
and tot, e.g. “The hydrogen-atoms of the paraffins can 
be replaced . . by the halogen-atoms,” &c.: this is 
correct ; but a little lower down we find, “ By substitution 
of only a single hydrogen-atom . . . .”; it should be by 
replacement, The same mistake occurs on the last line 
of p. 100; on the other hand the word "replaced" is cor- 
rectly used in several places on p. 102. It would seem, 
therefore, that the translators regard the two words in 
question a$ synonymous, 

Neéxt with regard tq notation: Many of the graphic 
formule throughout the volume are unnecessanly diawn 
out into long vertlcal columns, where they might with 
equal clearness have been printed horizontally ; in, one 
instance indeed seven formule fill up a whole page. In 
this, however, the English editors have simply followed 
the practice of the original work ; but this was printed in 
1874, and since that time it has been found that chemical 
formule may for the most part be printed much more 
concisely without any sacrifice of clearness. The formula 
of arsenic trichlorodimethide, for example, which is printed 


fou e. 

CH, 

Cl , might perhaps have b&n con- 
Ci 

. : Cl 

dedsed into (CH,),AsCl, without 

violence to the views of the author. 
A more important matter, however, relating to notation 

is the habitual omission—sanctioned indeed by prevauing 

usage—of brackets iy formule, where they ought to be 

inserted. It is of course unnecessary to insist upon the 

difference between aa + ? and 2(a + 4), with which evefy 

schoolboy becomes familiar at a very early stage of his 

mathematical studies ; but unf ately it has lately be- 

come the fashion to ignore this difference in chgnical 

formule, and tò represent, for example, two maleculd 

of alcohol by 2C,H,.QH, instead of the proper form, 


doifg any geat 


2(C,H,. OH) New the negleet, of this differenas is of == 


 quitewecent introductipn’; for in chemical books of older 







date it wis alway? o ed, in proof of which see 
Gmelin’s “ Handbuch der Ghemie” throughout. Gmelin 
indeed, in the first volum? of his great work (4te Auflage, 
-1843, p. 61, ‘and English Edition, i. 61) lays down the law 
of the case as follows :—“ A numWer placed before several 
symbols multiplies them all, as far as the next + sign or 
comma, Or if it stands before a bracket, it multiplies all 
the symbols and numbers included within the brackets.” 
This rule is consistently followed,all through the “ Hand- 
buch,” and, so far as I know, in most contemporary 
chemical writings ; but lately it has fallen fnt6 dfsuse, and 
a numeral placed before a set of unbracketted symbols is 
supposed to multiply them all, whether separated’ by addi- 
tion-signse(-+ ,.) or not. *Now this last practice would 
be all very well if consistently followed out ; but unfprju- 
nately it is not, and hence confusion arises. For example, 
the formula 250,, H,O is used, sometimes to’ signify 
S,0,H,, that is to say, one molecule of uric 
acid, while at other times it is employed to denote 
S,H,O, or 280.H,, f... two molecules of sulphuric acid, 
which latter, according to earlier usage, would have been 
represented by 2(SO,, H,O) Again, in the formule of 
basic salts we find such expressions as 3Fe40;, , SO, and 
2Fe,0,,350, &c., in which the co-efficient 3 or 2 is 
understood to multiply only the Fe,0,, without affecting 
the SO,; these formule being in fact identical with 
50;, 3Fe40, and 350,, 2Fe40, respectively. Now it is 


~ easy to see that this varying practice in the use or omis- 
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sion of brackets must lead to confusion, and it is much to 
be desired that the rule which formerly prevailed should 
be restared to use, 

In conclusion, I hope it will be understood that the 


preceding criticisms are offered solely with the view of 


promoting uniformity in our nomenclature and notation, 
and By no means in disparagement of the volum& under 
review, which is in every way a useful and valuable 
addition to English chemical literature. H. WATTS 





OUR BOOK SHELF 
Inorganic Chemistry, Theoretical and Practical. An 
Elementary Text-Book. By William J F.C.S., &c. 
(London: Longmans, Green, and Co., 1887.) 
ted to the First Stage of the 
Revised Syllabus of the Science and Art Department. 
By °. Howard, F.C:S., &c., (London and Glasgow: 
jam Collins, Sons, and Co., Limited, 1881.) 
THE first-named of these books is a really good text-book 
for laboratory use; the experiments are y described ; 
most useful $ laboratory hints" are gived ; conclusions 
aro a drawn from the experimental data obtained. 
_The methods fer proving the definition of boiling point, 
for illustrating the manufacture of sulphuric acid, and for 
oe eG enara the equation KCIO, =O,+ KCl, 
are iis y to be praised. The student who works 
through this book have laid a good foundation on 


-grhich he may afterwards build; only let hip skip those 


parts which deal with "chemical philosophy." Why 
should he begin his chemical career by lesrning that 
' combining weight” js synonymous with “ atomic 
"mE. (p.31)? Why should he trouble himself with 
$co tting to memory the “atomicity’* of the most im- 
portzht elements as given on p. 27 of this book? Why 
shouldehe draw from the statement of Avogadro’s law 


ths eftoneous conclusigi? that “the m8lecules of all gases 


e. es 


. = g A dic 





E = 6 ‘ s ` 
oo, Der. 15, 1881 


are of the same size’ Why, should he decelve Kim- 


self by. fancying that RUE S - (p. 143) 


" : 
ives him accurate and mel grounded miima ion regard- 
the molecule of nitrogs oxide? No good reason cam 
be given for doing any of these things, therefore let the 
student use this book às PI mon guus orf, and he | 
e. 


will doubtless find it a trustworthy 
Could Mr. Howard's chemical philosophy be separated 
experiments his book 


from his directions for conducting | 
might also be recommended to the student of practical 
E book deala with labarat t 
this wi oratory experiments, 
ofe is much pae: HM tal the author does 
enot pay a its istry as experimental science, 
He with the general principles of chemical science 
too much from a literary point of vlew.: An instance of . 
this methed is found in the preface, where we are told that 
‘Cin former,editiBns . . . the notation of Dr. Frankland : 
was alone used. . . . In the present edition, however, it . 
has been thought advisable to give, in addition, the nota- 
tion and formnhe used by Professors Roscoe, William- 
son, Thorpe, and others.’ This sentence is decidedl 
humorous; it connects so closely phenomena which: 
appear to the student of chemistry to have but little 
common. . . 
Authoritative statements from the text-books exert a 
great influence on the author of this'book; witness a 
sentence on p. 62: “A molecule must have all its bonds 
d, that is, it cannot combine with any substance 
wi t altering the arrangement of the atoms. Hence, 
-there must always be an even number of domds in the 
molecule of any element or in any compound." Nitric 
oxide is of course formulated as NO; no hint is given 
that the molecular formula of this gas 1s NO. 
The first few pages contain many excellent examples 
of the misuse of that much misused word &' force." : 


LETTERS TO THE EDITOR 
Tha Editor does net hold himself responsible for opinions expressed 
; &y Ais correspondents, Welker ook he terea 0) towns 
or to with the weriters of, rejected manuscripts. 
3 No notice is taken of communications. 
Editer urgently ats 
as Gi feeb, JD eT Ua KC ieee dE a 
thas it is impossible othervoisà to ensure the appesramce even 
of communicatisns containing interesting end novel facis] 
Primitive Traditions as to the Pleiades. 


Mz. Justice HALIBURTON's letter of December 1 (vol. xxv. 
p. 100) will have been read by as calling; attention to a 
curious subject. As lt refers ially to me, and indeed arises 
out of my remark on the of the “Lost Pleiad” in^ 
Dew.on's ‘Australian Aborigines” (NATURE, vol. xxiv. E . 
30), I now write a few lines in reply. But it will not 


5 
posible to discuss properly Mr. 's ideas as to the 
leiades tll he publishes them in ful, with the evidence on: 


ect has been unnoticed till now 


leiades are an important const: byw reasons and 
years are regulated tribes in distant parts of the wo 
that ghey are sometimes worshi aad often festivals are 


in connec‘ion with their their peculiar grouping has 
such names as the '' dancers,” or ‘‘ hen and chickens,” 
thet numbers of myths have been made about them—all 
this has long been on record, though in a scattered way, and at 
any rete it is well known to students. Mr. Haliburton's letter 
‘shows that he has new information to add to the stock, 
and furthermore that he hes* formed a theory the Pleiad 
beliefs go back to a marvellously remote period in the history 
of man, when these stars were, as he says, the '' sun” of 
the ions, calendars, myths, traditions, and symbolism of-early 
ages. If the astronomical evidence is to support so vast a structure 
ax this, it need hardly be guid that musbgo far beyond what Mr, 
. . y * . 


e ) oe ' 7 
je i 

Det: 15, 4881] P 
Haliburton mentions" in his leer; gBut Rhen his contemplated 
book he may*be sure of his facts being ap ated 
th dedo y dealt with, Thovgh as lare gts 
this cannot be done het, be owed one 
Mr. Haliburton is good" ito speak of me an beng a 
cantious n. May, I in that capacity expresa a hope that 
ences, whef not close enough really to prove con- 
nection may be kept ont of exa quent whioh ought to go on 
& more solid footing. Why the tame of the Star A pone 
havo an to do with-the name of A/kinees, king of Corfu? 
They look indeed rather more alike in Mr. Haliburton's letter, 
where the latter name is misspelt with a y, but doubtless this is 


a slip of the writer or printer, . ; 
the Plelades-myth which has 








A word a my remarks on 
done Ue ala auher a partout 
belonging to cOmpera * a 
Australian tale about the Pleiades, o Te ees eae wn 


in that quarter of the is a uine native myth or a 
- spoilt version of a borrowed from the white men. of 

doubted its being genuine, because it says that the losigone of the 
seven was the queen or chiefess. This is hardly according to 
nature, for we should expect -the star sup tg have gone 
away to be one of the insignificant ores ofthe group, not such a 
bright one as s story-teller would call the queen? Of the many 
Englishmen who have heard of the ‘‘ Lost Pleiad ” it is carious how 
few know the probable n of the classic tele, as a nature- 
- myth derived from the d of making out more than six stars 
with thenaked eye. It has been suggested by some that there 
may have been a loss of brilliancy in oné Gf. the smaller stars of 
the group since ancient times, If any of astronomical 
readefs think there»is anything whatever in this supposition, it 
' would be interesting to have their judgment on It, 

: 3 Epwarp B, TYLOR 


- Fumifugium ? 
d ard EPOa Hoa d, Mgr redeas 
Mr. w Lefevre was entirely wrong in stating at the opening 
of the Smoke Abatement Exhibition that 
pro zr pi for Lis smoke of which he complained, 
that the use of coal be prohibited in the City and neigh- 
bourhood of London." “Fum (which was ted in 
1661, and not M 1644) is of course rare, even the 
editor of the reprint which was issued in 1772, and is now rare, 
calls the original ‘this very scarce tract,” so that the way in 
which the blunder in qaestion has been repeated, is perhaps not 
tobe wondered at. 
“As a matter of fact Evelyn only mentions the idee of sup- 
planting coel by wood to 1t "* madnesse," and he then 
on to say: '' But the Aemedy, which I would pro has no 
dimnlty, feg! only the of such 7rades 
as are manifest Ww to the City, which I would have placed 
especially such as in their Works and Four- 
quantities of Ses-Ceals, the sole and only cause of 
iglous Clouds of Swreake which so universally and so 
of Ewreje be per- 
to Health or Ornament,” 
ed by 
the cooperation of the National Health and Kyrie Societies, 
“I propose, therefore,” he continues, ''that by an Act of this 
Porhament, this infernal Nuisance be reformed; en- 
that all those Werks be removed five or six miles 
distant from Leadon, below the River of Theme, &c., d&c.” 
Although this has been done to a considerable extent, we may, 
with Evelyn when he says that 
es the face rather of Mount ina, 


ial seat of our 
. H, CoxrfrrD 





Jamaica Petrel . e. 
^ Turs bird, known locally as the “ Blue Mountain Duck” or 
“Booby Duck," a in & carefully compiled list of the 
birds of Jerhais, Prof. A. Newton and br8ther, the 
Hon, Ed. Newton, Colonial Secretary of Jamaica, puoluhed 
in the “ Jamaica Handbook, 168 p. 117, as follows :—‘‘ Pro- 
CELLARIIDA-+ CEsr ela/a jamak ı Bancroft, Jamaica Petrel, 
Precellaria : Bancroft, Zee) Jowrm. v. p. 81 ; Blue 
Mountain Duck, Gorse, "py rd Jamaica,” p. 437 (Hill); 
e 


e NATURE (c 


Ed 451. 


certain seasons of the year it is 
shoujd be found in hales under greesfan barrows on the Cm- 
chona plantations and in wid adig bod wobds of the Blue 
Mountain range, at elevations from feet to 7000 feet. The 
natural inference was that the birds make thetrencet on these 
places, ‘But, although search has beenymade during the 
last two years, and a offered for nesta, eggx, or any signs 
of nidificatian, nothing whatever has been found in that direc- 
tion, It is therefore very probable that the birds use these holes 
and burrows simply as restipg-places during the day, from 
whence they sally forth at ht to their feeding-grounds at sea, 
The latter is distant only, as the crow flies, about twelve or four: 
teen miles, The birds are found in their burrows chiefly during 
the mosths of November, December, January, and March. 
Sometimes two lie in one hole, and dogs easily find them; but 
it has been noticed that the birds are always full grown, and. 
with no apparent nest. I have been led to sendeyou these 
remarks in the hope that possibly some of your rgaders with a 


e, P.Z.S. 1856, p. 93, PL x.” Duri 
] able Pat this Tea- 


wider knowledge of the habits of petrels ht be able to give 

mmo clue as to locality and gengal er of their 

nesting- : D. Morris 
Bo Department, Jamaica, November 14 





Biology in Schools 


MANY eminent biologists seem to think that there are insuper- 
able- nde the m Oe ee 
blic schools, Possibly my experience in connection may 
of interest, I began to teach biology some ten Jeus ago 
Two years’ experience satisfied me ''that the power o ee 
PAM E PC tions 

any thing to do with genuine knowledge is one of the com- 
mones: aml most” mischierons delusions of both stadents aud 
their examiners.” For the third year I a series of 
laboratory notes sufficient for the dissection of & few plants and 
animals, Since the publication of Huxley and Martin's admir- 
able text-book of biology we have used that as a laboratory 
guide, the liberality of the School Board we are pro- 
vided with t of Beck’s students’ microscopes. We in 
with the study of the torula; we then take in succession the 


foll organisms :—Protococcus, amoeba, bacteria, mould, 
stone-wrort, *f flo plants, infusorian fresh-water polyp, 
clam lobster, and frog. e devote to laboratory work one hour 
daily seren months, eAt the end of the course come morpho- 

and physiological eralisations. Our classes number 
bep: odes are divided into working sections of mzteen 
each, 2 age of thf students is sixteen years, rather more 


than half of them bemg girls. I bave found the students tager 
and enthusiastic, and & majority of them regret the untimely 
end of thelr stud. MEL din 'To enter college a lad needs 
between four and ears’ work in Latin, and, if a scientific 
student, about five weeks in botany. Most of our schools. 
accept this esthnate of the value of a scientific g, and 
only do the Httle that is necessary for the pasa examination. 
xo. W. PXCKHAM 
Biological Laboratory, Milwaukee High School, 
Milwaukee, Wisconsin 


A Natural Ant Trap ° 


Norri and: poser pitons 
orway, and o on the almost preci sides of the 
valley hing & station-house, a 
consid (Lychnis vis- 
caria), The plants were growing luxuriantly atan #ittude of some 
1000 fest above the bed of the river, and were just then showing 
panes amay. of De On plucking some of the flowers 
I aware of a most unpleasant stickiness around the 
stems; in some instancts the gl secretion powerful 
enough to support the whole welght of the stem when I inverted 
and openid ay band, Thereupon I carefully examined mofe 
than a hundred plants, and was somewhat surprised at finding, 
on quite 95 per cent., either the dead bodies of a large species 
of or individuals in all stageg of dying. Some 
stema only one dead or dying ant upon each; othegs ha 
two; others ; whilst others again hag es many as seven & 
eight. Some ants had, as it were, mmply lain down in the 
‘heads of other®, firmly imbedded in the treacherourstuff, 7" 
. * e 
r 
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with th® rest of the body stiffened and aned in mid-air, 
testified to olen aad Penlan ed resistance. Some ants again 
had the body arched’ u avoid *ontact with themstem, 

and the legs only were y,caught. 
kpown, the ed or sticky tracts lle around the 
the nodes, and are about half an inch or 
These glutinous romes are absent from the 
nodes, whic are lower down on the stalk. Buta dark of 
the colour, just similar to what one sees below the sticky es, 
the probability of these non-sticky nodes having been 

sticky at some former time. 

I can find no 1eference in ee is to the fact that 
ants visit, and die. upon, this In Smith's E A 


Botany,” 1800, however, occurs ua Mesi P gir 

account of Lyrkmis vuscaría .—'! Stem a at 
high, simple, angular, 1 dark brown, and dau under 
each joint, by which insects are plentifully caught, as in several 
other plants of the pink or enr ay tribe, for whet ue 
one has yet ed ; probably their decaying bodies 


air which is salutary to v hfe” 4s I do not not qu 
understand the author’? meaning in the latter part of his 

I naturally forbear criticising the statement, and mention it here 
. merely to show the opinion of a botanik on the subject eghty- 
one years ago. 

On each flowering stem there are from two to foar Sticky 
nodes, I found that the ority of the deaths had occurred in 
the first zone of enna va in the second, and still fewer 
at the- er nodes. Those ants therefore which gained the 
summit of their ambition would be pre-eminently strong and 
lusty, for to have arrived at the top of the plant among the 
flowers, they must have waded thr morasses, each of which 
was suffictent to cause the death of many of therr comrades, I 
found very few ants at the summit of the flowering stalks, and 
those that I did find there alive showed, from their want of 

An and dE S that they had been severely tried by the 
eals through which they had passed. The plant was growing 
rocky soil, each specimen quite isolated from any sur- 


TO vegetation; so that I am satisfied that no ants, on the 
plants I examined, could heve gained the summits by adven- 
titious aids. 


Time pnd.the want of proper apparatàs TEM my making 
some experiments I wished to have tried, and as I do not know 
when again I shall be able to this most interditing inves- 
tigation, your kind insertion of this may perhaps induce some of 
your readers to pursue the subject fcribe Thiene are amonga? the 
questions which have to me:—(1) Is there any attrac- 
tion in the glutinous secretion, or does cating 1 he in [nn 

' floweys? I saw no ant-hills or nests anywhere in 

hood of the flowers, and my impression at the time was pe 
ants had come a long distance. I scrutinisingly examined the 
ground, and, to my astonishment, found that almost the only 

ants on the spot were upon the plants. G) How is air if these 
sticky rones are stmply to prevent ants and other small walking 
animals from getting to the flow that they do not occur at 
the lower part of the stem as well as higher up? (3) What 
injny, if any, do ants cause to this plant? (4) Is it lkely that 
the plant derives direct benefit from the deaths that take place 
upon ıt? Is there, in short, any action in the glutmous 
secretio 
stem whee it is found ? 

I brought home some imens showing the dead bodies of 
ants stuck to the flower and these were exhibited at the last 
meeting of the Linnean Society. I shall be ha 
to any who are imterested inthe subject. J. 

II, Sheffield Gardens, Kensington, December 3 
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Solar, Gas-Flame, and Electric-Light Spectra 


IN answer to Mr. J. Hopkins Walteg inquiry contained in 
NATURE, vol xxv. p. 103, the spectroscope declares that all 


these throe wpectre have for them base a continuous strep or band 
of light; in the case of gas-flame (the bright ) crossed by 
the sodrum lines only; m that of the sun Soames 
Frauenhofer dark lines; the electric (aro) hght 


bre lines of carbon, "The ting power of each of 
arc of light is thus shown to be due to the .incandescence of 
several solid gaseous constituents, concerning which a 
— isse be vi The relatwe effect of the sun’s bright 
the gas-flame’s duller yellow tint, and fhe eleetric- 
oht's moon: -like di aoa the optic nerve; Ye not, as far 
Ce 
. . iy 
^ € — . 





and any absorptive power in those portions of the 


to show them’ 








—3———v— 
as Tam aware, been yet nde the subject of special research, 
Popular opinion assigns injurious results to the whiter light. , 
Mr. Walters will findg in ho ed Spectra,” on PL xrv., 
Fig. 4, acd the extra Pus Goon Ge M 
Fler 3 ks Wwe peciam of the electric ac between carbon 
to insure purity. In Dr. Marshall 
atos Index of Spectra” the spectrume of the blue base of 
candle-flame d ag s rdc graphical diagram and de- 
scription, Carbon ue uminatmg portion ie pu dame 
presents in pethea coof a dull 
Cathe uris J- Ring DEAN 
Guildown, December 3 





Tele-dynamics and the Accumulation of Energy—thoir 
Application to thé Channel el 


Æ REMARKABLE oppostunity is now presented to electrical and. 
mechanical engineers of a toeeminent practical service 
fhe recent discoveries an vances made in relation to the 
accumulaffon and transmission of in the form of elec- 
tricity. TI allude to the constuction and working of the Channel 
Tunnel Railway. y course the direct application of steam- 
En d boring is out of the question. The power 

vx esuada ee er Gothard was trans- 
com 
eu wasteful, and in some respects inconvenient 
this cost and waste increases in a very high ratio to the distance 
of transmission, Since those Toa ae an immense 
advance has been mace in the energy by 
ge tae patticalaily in sfo and 
fho n TII sad T 
donb) it will be by menns of electrical agency. An eminent 
neer, who had mvented a boring-machine which 
be c considered of great promise for that work, told me 
ihan ar Hu eas Slemens assured hon thet he 
to transmit 50 cent, of the initial power 
a aea bale through fhe tunnel; sad by fale ike 
he would most iobebi give e much larger Peene An 
eminent French antkority promises from sixteen to twenty 
horse-power by a current over a distance of from ten to 
fifty metres If statements are founded on fact 


readers will at once realise the applicability 
agent. The nee e a Dea ite ay te 
material to be carried to and fro. The electrical railways of 
Berlin, Brussels, and Paris have left no question open as to the 
easiest and most economical means of “pro the trollies ; 
and by using several conductors as many tr in succes- 
sion could be run as there would be conductors, It would be 
po discuss now the EE of working this railway, 
t is cercain that electricity and there is 
very little doubt that the twenty miles of PASE e ver ol 
De IG Dre generated and stored by the train itself in 
ity descent from the land level to the tunnel level. An exami- 
nation of this questton in detail would be incompetible with 
your space and purpose. I will simply say that a tain of 
IOO tons descending « gradient of 1 160 for fiye miles 
would start with a potential force of neari Ton 
pounds, & very small portion of which would be 
useful work. Tet the up of this be te d dace 
ing the rails by brakes conversion into useless heat, but by 
ee generators and stormg the uct to be used in agai 
e generatora (now motoni ing the train, I 
ue the train could be lifted up the five miles at the. 
other end by this stored energy: the engineers may be intrusted 
with that duty. E. WALKER 
Tottenham 


Jounston Lavis.—Your paper wants beginning end title. 
Please send, 

DANTE AND THE SOUTHERN Cross.—A correspondent 
inquires phere Dente could have learned about the Southern 
Cross, to which there is evident allusion in the first canto of the 

“í Purgatorio.” 





FAMAICA 
F all the West Indian Colonies ap ing to the 
British Crown, that of the Island of Jamaica can 
claim to be the largest in the most numerous in 
population, and the weglthiest Within half a 


revenuo, 


air through metal tubes, but this is a very - , 
; and ` 
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Though fish abound in the seas, and each distr®t has a 
sea-frontage, e yearly impertation of cured “fish 
stuffs" of different kinds unts in'value to 200,009. a 
ear. To help and remedy this state of things the 
amaica Institute has offered a series ofeprizes for pre- 
served fish. Py 

The fifth and sixt treat of the economic botany 
of the island. The Government Surveyor, in reporting 
on the timber supply, estimates that there are at present 
mum in the Blue Mountain Peak of some 7360 feet. Of | about 800,000 acres of timber-producing forest in the 
its superficial area of 4139 square, miles only about 646 | island; that out of this there might be cut each year— 
are flat, gonsisting of marl, alluvium, and swamps. It | without permanent imjury—qoo feet to the acre, say 
ossesses numerous rivers and springs, and a fertile soil. | 320,000,000,as an annual supply; of this large amount 
ts total of population ip 1861 was 441,264; in 1871, | only som? 3,500,000 a year are actually cut for building pur- 
506, 154. : i About 166,000/, worth of fine timber was exported 

A Handbook to Jamaica, compiled from officiat and | in 1880, but a large quantity of lumber and shingles is im- 

other records, has lately been published at the Govern- | ported. This state of things Mr. Harrison, accounts for 
^ ment printing establishment dt Kingston. has been by the difficulty of getting the timber out of the moun- 
most judiciously edited by two members of the Jamaica |etain fastnesses where it grows. [le does not seem to 
Civil Service, and forms a volume of 450 pages, which | agree with Mr. Hall on the subject of the change in the 
deserves to be known to all interested 1n our colonies. | rainfall, for he declares that he has Mace id beyond 
Passing over the first two parts of the “volume, which | doubt that forests exercise a great influence on it, that 


e e 
century of being the oldestfbf @he English possessions in 
thé mew werld—Barbadoes was settled in 1605 ; Jamaica 
was capitulated in 1655—it has, thogigh with man? vicissi- 
tudes, been the most successful, and it has always shown 
strong signs of a healthy life, in that gt has recovered 
promptly and well ffem its periods of misfortune, The 
extreme length of this fertile island is about 144 miles, 
while its test width is 49,fand its least width 21 miles. 
Its sia is extremely mountainous, attaining a maxi- 


contain matter of chiefly local interest, the third part | whêre the forests have been destroyed the rai has 
contains a chronological history of the island, with an | diminished, and he alludes to springs becoming dried up, 
account of its various parishes, its mountain ranges, lakes, | and rivers that have ceased to flow. A very in list 


and rivers, and ap excellent sketch of its mineral re- | of some fifty of the woods of Jamaica, their qualities and the 
sources, from which it would appear that the natural | uses they are generally put to, is appended to this report. 
resQurces of the island have not as yet been satisfactorily | The island would appear to be a paradise for the fern 
explored. The fourth part is devoted to the considera- | collector, over 450 species being enumerated. Within a 
tion of the meteorology and climate, and of the birds, | radius of five miles, taking Morce’s Gap as a centre, over 


fishes, and insects of the isle. 200 species are to be found. The orchids are not so 
Mr. Maxwell Hall is to be a: Hee that, after | numerous, only 135 being named. 
some opposition and under great di ties, he has suc- Of the mam crops of the island, still heads the 


ceeded in some measure in establishing a system of daily | list, the value of that exported in 1880 being 768,792/. 
weather reports, which are sent daily to the local press | The value of the coffee raised in the island in the same 
for publication. As the result of the reduction of a series | year is calculated at 381,5957. The coffee of the Blue 
of observations on the rainfall in different stations, and | Mountains is celebrated for its superiority, but a good 
extending over periods of from five to fifteen years, Mr. | marketable article 13 grown throughout the island. Ina 
Hall has been able to make out a certain systematic | most valpable report by Mr. Morris, the present Director 
distribution of the rainfall over the island. It would thus | of Public Gardens strongly urges the propagation of the 
appear that, while the May and October rains are every- | Liberian coffee, which was introduced in 1874. From the 
uec strongly mayked, the northern of the island | fact*that this coffee will grow on the plains, where the 
winter rains in November, December, and January, renim expenses in the acquisition and clearing of 

the southern part has summer rains in August Be Se». are lewer than on the hills: where labour, too, is 
tember; and it would appear from the tables given that | cheaper and more abundant, and where the diffculties 
each part is further divided by the amount of the raimfall. |-and expenses of labour would be avoided, Liberian coffee 
Thus the north-eastern has the greatest rainfall; the advantages not only over the Arabian coffee, 
west central comes next; the northern division third, t over almost any cultivation requiring the same capital 
and the southern has the least annual rainfall. Some | andattention. Among the minor crops, that of the t 
such distribution, Mr. Hall thinks, was also existing at | crop is steadily and remarkably increasing in value, from 
the time Sir Hans Sloane wrote his “ Natural History of | 10,0097. in 1834 to 51,0007. in 1880. Jamaica tobacco is 
' Jamaica” (about oo years ago), and although he sees in | finding its way into the market. In the German markets 
the records of Sloane a change in the rainfall, yet he | —considered the most important for leaf-tobacco—Ja- 
believes this to be not a constant change, such as might | maica tobacco 1s well thought of, and in price ranks next 
indicate a continually diminishing rainfall, but a le | to Havanna leaf, and since 1879 the consumption of 
change, probably systematic and periodic. On the ques- | Jamaica cigars in England has spread in aneextensive 
tion of the influence of forests on the rainfall, he decides | manner. The cocoanut export, from a value of 3,3574 in 
that woods and forests are chiefly beneficial in reducing 4 1870, has risen to 20,5254. in 1880. Ginger, pimento, and 
the range of temperature, and in maintaining the moisture | cacao are *all successfully grown. The introduction of 
of the ground, thereby preserving a constant supply of | cinchona cultivation into Jamalca through a liberal supply 
water for the springs and rivers. It may be noted that | of seeds sent in 1861 by Sir W. J. Hooker,’ promises to be 
fhe central and uncultivated parts of Jamaica are still | a great success. For the year 1879-80 the quantity of 
densely wooded, thereby aiding the constant rlver,supply. | bark shipped was 27,399 lbs., which realised the net sum 
Jamaica has two rainy and two seasons, The rainy | of 51464 From an elaborate report by Mr. Morns we 


seasons are in May and in October, ing about two | take the following’:—The plantations are estimated to 
months, the intervening periods being dry. climate | cover nearly 400 acres; owing, however, to the practice 
may generally be described as a sedative one. of wide plÉnting, the actual area occupied by regularly- 


The Catalogue of the Birds of Jamaica is compiled by | planted trees is probably only a half of this, The advan- 
the well-known ornithologists Alfred and Edwasd Newton, | tages of close planting are undoubted. The climate of 
the latter Colonial Secretary. Forty-three birds are enu- | Jamaiea would seem to be pe€uliarly well adapted for the 
merated as presumably siis to the island, that is to | successful cultivation of one or other,of the various spegies 
say, not bnown to have found elsewhere. The list | of cinchona, at all elevations, from about 2500 féet to the 





of the fishes is The river chub (Labrax memcro- | Blue Mountain Peak*itself. Thus Cinchona esuccirubra 
Rains) is described aya “gurpassingly. delicious fish.” | fidurishes in th&parish of Manchester at an el@ration df” 
MN b . i . ë ë . 
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` 9700 fest, with a rainfall of about 120 inthes and a mean 
af "7c Fahr, This is perhaps the 
lowest elevatión for the mort valuable cinchonas atthe 
Goremnitient plantations ; g sme species flourishes 
at 5000 fest, with an anfual rainfall of f36 inches 
and a mean‘ annual temperature of 60° F. The trees at 
this elevation do not seed freely, ar it may be taken as 
the highest at which it would advisable to cultivate 
the bark in Jamai The range of cultivation for 
the valuable crown bark (Cixchona officinalis) is between 
4500 and 6300 feet of elevation. It may here be conve- 
nient to refer to the department of Public Gardens 
‘and Plantations—which was newly ised in 1879, 
This department has under its control the Bomntc Gar- 
dens at Castleton and Bath, the Park at Kingston, the 
Cocoanut, Plantation at ee Harbour, and the Ho 

and Cinchona Plantation. o staff is directed by Mr. 


' “Daniel Morris, MLA., who had been assistant at the 


Ceylon Botanic s. To an islarfd dependent 

Jamaica is for its p ity on the produce of its soil 

the importance of such a department is undoubted, an 

we trust that the new director will receive all due en- 

couragement in developing the botahical treasures of the 
e. 


plac : 
The concluding parts of this most interesting hand- 
. book are devoted to. the political constitution and 
parochial boards of the island; to the detajls of tbe 
various departments and coll ; to the statistics of 
population, crime, &c.; to the laws of quarantine, &c.; 
together forming a most useful volume of reference. 
There seems little doubt that if the capabilities of 
Jamaicd were better known, it would attract the attention 
of settlers. There are surely as great attractions in bark 
or coffee-growing as in and Jamaica is 
nearer to us than the Australian colonies, and, with due 
précautions, as healthy a climate to live in. : 
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OUR WINTER REFUGES--THE SOUTH 
ENGLAND: P 
II. 

AS regards temperature and rfinfall the South of 

England, from Dover to Portland, nts a 

unique and well-marked winter. climate, qyite distinct 

' from that of any other tract of the British Islands. The 

tract in question embraces the comparatively narrow belt, 

. varying in width from two to ten miles, stretching be- 

tween these two places and backed on the north ‘by. the 
sheltering range of the South Downs. 

The 1al in the east of England, from the Humber 
to A varies in the average annual amounts from 
22 to 254 inches ; but on reaching Dover it rapidly rises 
to 30 inches, and from this point westward to Portland 
the l varies only from 28 to 30 inches, the amounts 
differing’ within these narrow limits according to the flat- 
ness or boldness of the coast, and the character of the 
country in the immediate nelghbourhood. To the west 
of Pocand plone the ce the rainfall 1ises amade 

, an er wle Point, more mapidly to 
inches at PR n on striking inland from the 
coast towards end up the slopes of the Downs, the annual 
amounts increase to about 34 or 36 inches, on the hi 

ounds separating the valley of the Thames from 

ds sloping outs to the channel; and from this ridge 
northw jt gradually falls to abott 25 inches round 
don. Thus the Downs, as e rai and 
, thé winds, have Ec A ERE bearings on the meteorology 
of the south Led d. - ^ i T 

tender rn arethetem re characteristics whi 
mark off, climatically, TR adn of England eath 
oiper.* We may accept January as fairly represen g the 
temperature peculiahties of the winter months, In this 
month the mean temperature of, the whole of the eastern 
— ew» * Continwed from p. 34 9 . o à . 
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slope of ae a Wick to Dover, varies only 
from about 5 to 38°5, the tem ture of the 

being g Hittle higher than that of the interfor. But on 
arriving at Dover countgs a fanudry mean tempera- 
ture of 40"o, and from this point westward there is a 
steady increase first 
mean is 40^"4, aná then more rapid,to Bournemouth, 
where the mean is 41*2. n advancing inland'upon tHe - 
Downs, temperature falls much more rapidly aan what 
is due to mere height, and this fatl is continued in pro~ 


‘ceeding northwards towards London, the mean of w 


slow as far ag Worthing, where the | 


is 2^5 and 1^; lower than that of Bournemouth and ' 


Brighton respectively. West of Rortland the'increase of 
temperature is still more rapid, the mean being 429 at 
Torquay, 44*6 at Falmouth, afd 46*2 in the Scilly Isles, 
the , Qing the mean of London in the 


silence if the invalid requires a winter climate charac 
terised by*the combined 
ness, such a climate must sought for on the sbores of 
the Channe? from Dover to Portland. In the south-west 
a much highar LR bini may be had, but the climate 
is there damper, and raw weather is of much more fre- 
quent occurrence ; and in the eastern counties the climate 
is as dry, or rather drier, but the temperature of the 
air is from 2? to 3*0 colder. á 

The south coast possesses another elimatic advantage 

of no small importance, The prevailing winds in 
south during the winter months are west-south-wesferly, - 


pass on in the direction of London. Now we have seen, 
that in passing from the Isle of Wight to London the 
mean temperature gradually falls 3 the d 
being due to the more rapid rate at which the land, as 
compared with the sea, is cooled down by terrestrial radi- 


-and thus the winds which blow over the Isle of Wight .- 


ion - 


ation, From this steady and continued lowering of the . 


temperature of the -westerly winds as they advance 
inland from the coast, it follows that haze and cloud are 
formed with greater frequency and of greater denseness as 
the winds successively advance into the cokder districts. 
Hence the skies the south coast are clearer and 
brighter than in the valley of the Thames—a considera- 
tion of the highest climatic significtnce in the cure of 
diseases. 


many 


The generally light and porous character of the soil ` 


and subsoil along the south coast is a strong recommen- 

in favour of the danataria of that region ; because, 
as it affords a ready escape for the rain, the roads are 
quickly dry, and out-door exercise may be safely indulged 
in shortly after the rain has ceased. e generally bold ' 
character of the coast and sloping character of the sur- 
face is also advantageous as offering facilities for carrying 
out an effective system of drainage. 

We have referred to the Downs as affording more or 
Jess shelter to the south coast from northerly winds, and 
to the Undercliff as a protection to Ventnor from north-east, 
north, north-west, and west winds (NATURE, vol, xxy. p. 
33). Indeed the chief source of the advantages possessed 
by one of these watering- of the south over another 
is the of protection it holds out from the deleterious 
effectd of the easterly and north-easterly winds,-and in | 
some degree also to its distance from those of the 
Continent from which the east wind blows. Of the strictly 
local p&culiarities which give one plate a decided prefer- 
ence over another is the extent to which the district.1s 
plagtec ith well-grown trees, by which the force of the 
winds, particulari east winds, broken up and dissi- 
pated. In this respect the firs which have been planted 
in and apound Bournemouth strongly recommend this 
sanatarium to the invalid, since, if fair ‘overhead, he can 
almost always take outdoor exercise along the walks and ~ 
promenades which are so completely, reset p by these - 
evergreens, Bournemouth has the additional advantage 
of being to sóme extent protected from the full violence 

e ‘ = e 
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. . 
of the south-west winds byethegSouth Downs of Dorset- 
shire,and ajso, though'in a less degree, from the east 
winds by the Isle,of ht. °. 
Since the averages ased are Ail for the twenty-four 
years ending with 1880 for the cay alg hy and for the 
- twenty-one years endiag with 1880 for the rainfall, the 
figures for these two chief elements of climate are strictly 
comparable hout. The result is that all strong 
statemep® sometimes made in favour of local climato- 
logies, such as the rainfall of Ventnor being as small as 
that: of London, entirely disappear. S differences 
could easily be found by the results*of different terms of 
years suite to the se, being selected for the par- 
- -ticular places whose climatologies are compared. All 
such comparisons, h » are not merely worthless, 
they are misleading. - e i e 
It is, however, now ándubitably shown that the south 
coast of land, from Dover*to Portland, joys tife 
best winter climate anywhere to be found in the ritish 
the two important ities of mild- 
ness and dryness combined, and it is highly ptobable that 
-the climate of the same tract has clearer, brighter skies, 
and consequently more sunshine, than elsewhere in these 
islands, In view of the results of Buchan and Mitchell's 
investigation into the weather and health of London 
(NATURE, vol, xxiv. pp. 143 and 173) it is evident that 
it is to the South $f England the invalid who suffers 
from bronchitis, pneumonia, or other throat di 
must'look for thé climate best suited in the treatment o 
his case, and that it is to the same climate, owing to its 
clearer air, brighter skies, and more frequent sunshine, 
that those suffering from nervous and mental diseases 
should look as more likely to give them the relief they are 
in search of, 





TORNADOES, WHIRLWINDS, WATERSPOUTS, 
AND HAILSTORMS 
I. ` 
WHILE identical with and resembling cyclones in not 
& few of their leading characteristics, tornadoes 
and whirlwinds are in several all-important respects 
widely and radically different. The largest tornadoes 
are of so small dmmensions when compared with the 
smallest cyclones as to point to a difference so decided 
that admits of no nd of the one class of phenomena 
into the other. Again, cyclones occur at all hours of the day 
whereas whirlwinds and tornadoes are all but- restricted 
to the warmer hours of the day, and perhaps altogether 
to the time of the day when the sun is above the horizon. 
Further, and intimately connected with the above, cyclones 
take place under comdtdons which imply unequal densities 
at the same heights of the atmosphere, whether these be 
due to inequalities in the . phical distribution of 
temperature or humidity ; but -whirlwinds occur where 
the air is unusually warm or moist for the time, and where, 
consequently, temperature and humidity diminish with 
pon at an abnormally rapid rate. To put it oemi 
cyclones are phenomena consequent on a disturbance o 
the equilibrium of the atmosphere considered horizontally, 
-but tornadoes, on the other hand, have their origin in a 
vertical disturbance of atmospheric equilibrium. 

Hence whirhvinds are of occasional occurrence nearly 
everywhere, pen g into regions where cyclone’ are 
altogether unknown ; and even which are the 
most violent and destructive manifestations of the whig)- 
wind, are phenomena either of rare or of frequent occur- 
rence in nearly all climates. 

Among the most remarkable of the tornado-swept tracts 
of the globe sre certain portions of the "United States of 
America ; and to the examination of these the Meteoro- 
logical Serviae of the States has given, special attention 
by & systematic, careful, and minute observation of their 
attendant phenomena andgtheir destructive effects. The 

e 
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results of these Inquiries have been for some re- 
corded with great, but by no means too great? fulness and 
elaborateness in thé annual fneteorological-reforts of the 
Chief Signal Officer. Mu as been done of late years, 
as our readers are aware, by o tion and discussions 
of observations, to throw light on these atmospheric 
meteors; and in thi connection we have the greatest 
pleasure In referring to Prof, Ferrel's recently published 
‘Cyclones, Tornadoes, and Waterspouts,”’ Part II., the 
portion of which, bearing on tornadoes and whirlwinds, is 
the most successfully handled part of that suggestive 

whiriwinds 


work, and indeed presents the best theory o 
Y brakes whirlwini i 

T d whirlwinds, and waterspouts are essentially 
the same, differing from each other only in their dimen- 
sions; their intensity, or in the degree in which the 
moisture is condensed inte visible vapour; while the 
extraordinary downfalls of hail or rain, constituting the 
kagstorm and riinstorm, are simply the manner and 
degree of the precipitation. In the waterspout the main 
features of whirlwinds are best seen, owing to the 
more or less complete, in which the vapour has 


condensed into visible cloud through the whole length of. 


the meteor, 
Figs. 1, 2, and 3 represent different forms of the water- 


i ie In Fig. r is seen the black cloud covering the. 
fro 


m which a projection is let down from the cloud 
in the form of'an inverted cone as at A, which continues 
to increase and extend downwards, The surface of the 
sea at D immediately beneath ix soon seen to be stirred, 
and quickly thrown into a state of violent agitation. At 
this stage the whirling movement which originated in the 
clouds has extended downwards to the sea, and is doubt- 
less continuous throughout, though the portion of the 
whirling column from A downward is not yet present to 
the eye by the condensation into cloud of its contained 
moisture. The come at A continues to lengthen down- 
wards, and ultimately reaches to the earth's surface as 
shown at B and C, and by the waterspouts of Figs. 2 and 3. 
As the whfrling movements of the aitrial column of the 
waterspout become more intensely developed, the in- 
creasiag ADIU of tht tions brings about incteased 
rarefaction of air within, with the inevitable result of 
increased cogdensation iato cloud downward. The pro- 
trusion from the clouds and extension toward the BAA 
of the sea of the wa 
of vapour from the clouds, but to the visible condensation 
of the vapour of the spirally ascending aur-currents arising 
from an increasing rarefaction due to the-accelerated rate 
of the gyrations, condensation being similar to that 
of the cloud seen in exhausting an air- p. 


The onward ive motion of tornadoes and whirl- 
winds varies y, and is probably in all cases that of 
the movement of that portion of the earth'g atmo- 


sphere in which they are embedded and form a part. 
Tornadoes sometimes e with destructive violence on 
heights and hill tops, while intervening valleys remain 
untouched, thus showing that they occasionally occur at 
comparatively small elevations, but do not reach down to 
the surface of the earth. It also*sometimes happens that 
the tornado in its onward course rises for a brief interval 
above the surface and again descends) As soon as the 
rapidity of the gyrations of the column become diminished, 
the rarefaction of the air of the column and the conden- 
sation of the vapour*are correspondingly lessened, and 
thereafter, the waterspout gradually breaks up and dis 
a d : 4 

E nder each of the wa in Figs. 1, 2, and 5 the 
surface of the sea is seen to be more or less heaped up as 
well'as in violent commotion, inficating that atmosjfheric 
pressure immediately under the ng column is?less 
than it is all round. 
directly over a closed building, many instances have 


occumred when the whole building, walls and roemhas => 


"59. 


t is thus not due to the descent , 


On land, when a tornado passes ~ 


> 
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been thrown outward with t violehce, the wreckage | During the stor of 47% the greatest recorded in 
presenting he appeagafice of a sudden explosion, proving | British history, it was observed that the rogfs of y 
that the pressure outside the buildi as instantanegusly | housesson the lee side of the buildings were Piked asif ` 
and largely diminished, and the building wrecked by the | by an explosion within. Tae destruction in this case 
expansion of the air within. It is in this way that the | was caused by the extreme rarefaction produced on the . 
tornado works po inconsiderable part of its most dreadful | lee side of bwidihgs by the mere meghanical.action.through 
- havoc in the destructian of human fife. friction af the terrific wind which swept past them.. The 
: : . 2 


D 
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records of tornadoes abound in illustrations of houses and , and gilded ball of the Methodist Church, were carried 
other structures thus reduced to-hopeless s. fifteen miles to the north-eastward. On this incident 
It is probable that the wind sometimes reaches a force | Prof. Ferrel remarks that the ascending currents which 
in tornadoes exceeding what is ever reached in cy@lones., | could keep this structure suspended jn the air for at least 
During the tornado which occurred in Chio on February | fifteen or twenty minutes must have had an enormous 
4, 1842, large buildings were lifted entire from their foun- | velocity. ) 
datibns, carried several rods through the air, and then The usual position of the gyrating columns of whirl- 





dashed to pieces, some of the fragments being transported 
a distance of seven or eight miles; and large oaks nearly 
geveg feet in girth were’ snapped across like reeds. i 
fornado sped on itg course at the rate of thirty-four miles. 
an hotir, and at one place it did its fearful work in the 
brief ofa minute. During*the tornado which swept 
ove ount 
* 


winds is vertical, as seen in Fig. 1. Among other posi-- 
tions tha column assumes a slanting directiorsas in Fig. 2, 
and a curved form as in Pig. 3. It is probable that to 
these latter forma mary- of those stationary or slowly 
vdd Deos tiges iere to be referred that sprin 

up with unerpected suddenness so resi in su 

regions as the western lgphs and islands of- Scotland— 
e 





Carmel, Illipéis, June 4, 1575, the spire, fane, 
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these sudden squalls which dashginto “a tempest of: waves 
. what is but g mere patch or narrow lane of sea, while all 
round remamsdike a: of glass, 
the lowermost part of gyrating Column of a’ slanting” 
- whirlwind, ‘Nothing is' more eir fp the landsman 
who encounters one of these sq for the first time'than 
to'see a mere bit ef sea lashed into a tem by say an. 
east wind in which no sail candivé, while but a. short 
to other vessels are seen either under a good: 
going breeze or in cali "water, altogether untouched by 
e tempest, which seems to.blow di y to them, but 
which gely never reaches them? ; ` 
In g cyclones, phenomena occasionally present 
themselves which strongly suggest the idea that they in- 
clude within their circuit, as an independent meteor, the 
whirlwind or the tornado, the phenomena in question 
being most frequentlyanet with in those pA ia which 
panh in close continuity,-masses of air differing very 
widely each other in temperature and hunfidity. Of 
such cyclones the great storm of October H last appears 
to be one, On that occasion the chayges of femperattire 
and humidity were and sudden, paxicularly from 
, the Grampians to the Cheviots, the great fall occurring 
when the wind changed to northward, As we have 
already stated (NATURE, Vol. xxiv. p. 585), off the Ber- 
wickshire coast tlie darkness accompanying the changes 
of wind, temperatufe, and humidity was denser and more 
thregtening than elsewhere, and almost simultaneously 
with the approach of these changes, a hurricane, or rather 
tornado, broke out with a devouring energy which bore 
before it The tornado- of the storm 
off Éyemouth is shown by the accounts of some of the 
survivors, who describe the wind as blowing straight 
down from the sky with an ‘impetuosity so vehement and 





overmastering that the sea for some extent was beaten’ 


down flat into a stretch of seething foam,'in which many 
boats sank as if driven down beneath the foam by the 
wind, while outside this tract the waves seemed to be 
driven up to a height absolutely appalling, which in their 
turn ef many of the boats yet remaining. Similar 
seas, with level wastes of seething foam, bounded imme- 
diately by waves of a height and threatening aspect 
never before wi were encountered by several well- 
appointed steamers out in the middle of the North Sea 
. during this storm, thus confirming the observations of the 
Eyemouth fishermen. These facts seem to point to one 
or perhaps more tornadoes: of no: inconsiderable dimen- 
sions, with slanting columns, the-terrific force of the gyra- 
tions of whose lower extremities played no incanspicuous 
pat in the devastation wrought during the continuance of 
this memorable storm. 
“(To be continued.) 


SIR DAVID BREWSTER'S SCIENTIFIC WORK 


BUT thirteen years ago there passed away from the 
roll of living scientific worthies one whose: name will 
ever hold a high place for the variety and scope of the 
researches carried out. with untiring zeal through a 1 
and useful life. Since our last number the centen 
ian ce birth has been a a, in. 
Edin , and the occurrence forms a fitting o i 
to review briefly his*multifarious work in the Wht oF the 
science of to-day. Sir David Brewster was born in 1781. 
He must therefore have been twenty-five years of age at 
the date. when his first published scientific memotr; 


entitled " Remarks on Achromatic Eyepleces"' (publi 
in M qu: Fournal), saw the light U 1867 he 
continued actively to pursue scientific researches. Whilst 


his literary works are. of themselves amply sufficient to 


eo da nae a cd dd down to pos- 

, terity, the long list of four hundred inal ihemoirs 

which appears m his nape: in the Royal Societys Catar 
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logue shows with What unremitting ‘ardour the: fire of. dis- 
covery burned within his. breast: ** ary 

In the domain ef Physigat Optics Brewster was an 
eager and successful worker: and his industry was re- 
“warded by a series o£ brilan? i discoveries, 
The genius of, Y. the keen. perceptión atd quick 
acumen of Malus, and the trained intellect of Arago had 
been concentrated on this; hitherto neglected department 
“of science. But Brewster, who cannot be said to have 
* possessed, either by- birth or education, the powers of any 
of these-investigatora, discovered.more than all of them- 
‘put together, and diligerit observation unravelled 
complicated phenomeda which baffled their powers. 

- In 1842, having heard of Malus’s celebrated discovery 
of the polarisation of light by reflection, he took up the 
study of polarisation, and. in the course of the next two 
years.advanced our, knowledge in various direct!ibns. He 
discovered the property of the agate to give a single 

larised images the polarisation of the rainbow; the 

Bolarisation tints in thin plates of crystal; the so-called 

epolarising power of mineral and other substances ; and 
the ws isátlon produced by metals. 
iscoveries* he followed up immediately by 
several of equal interest. He observed the double: 
system of elliptical rings of colour in topaz, and sub- 
sequently investigated the appearances ted by 


other tals, both monaxial and biaxial m convergent 
polari nc He not only discovered but determined. 
the law of the partial 


werden tae effected by transmitting 
ely through a bundle of thin plates of mica or 

eantime he was actively prosecuting literary 
work. His “New Philosophical Instruments," published 
in 1813, contained a great deal of matter new in the 
science of optics, the results of original research. Hither- 
‘to in tables of the refractive index of bodies diamond had 
stood at the head, and ice at the foot of the list. But, 
Brewster showed that realgar and chromate of lead 
exceed the diamond in refractive power, whilst fluorspar, 
oue and tabashear.fall below ice both in refractive 
and in dispersive power. 

During these and the t the disturbed 
relations between Great Bri and France prevented 
the workers in science on opposite sides’ of the Channel 
from learning what progress was being made, with the 
result that many of s discoveries: were indepen- 
dently made by others, Thus Malus anticipated Brewster 
in the discovery of the “depovlarising’’ effect of mica. 
films, of the partial polarisation of metals, and of the 
poang effected by bundles of thin plates, though 

e missed the law of the last phenomenon. Arago 
also anticipated Brewster in finding the colours of thin 
crystal plates in polarised light In 1814 and 1815 
Brewster discovered a new relation of polarised light, 
namely, that existing between the ray and the state of 
mechanical strain of the body thrqugh which it®passed. 
He observed that heated glass exhibited col tints in 
creat light, and that Ruperts dro 

ubsequently he produced both double refraction and 
chromatic pelarisation in soft and indurated jellies, in. 
hérn, and in a variety of animal and vegetable bodies, 
particularly ir the crystalline lens of the eygs of animals, 
whose structure is thereby revealed. Tħe most important 
of these early researches was undoubtedly the law conpect- 
ing the angle of maximum polarisation byreflection with the 
femuctive index.of the body. Thedifficulty of establishing 
suck a lawwas in: Brewster's case enhanced by the circum- 
‘stance that ais mind-was-not mathematical one. Wiha 
Skill that rose superior to the defects of apparatus, and with 
an uifagging ence at which one can only marvel, he 
‘scrutinised: minute care every ent of mineral. 
in the: cabinets of his scientific acquaintances. By this. 
means he constructed tables of refractive and 
powers andof the polarlging angles of the various cting 
surfaces.. * And frem thesetwo gets of data he brbyghy out — 

e 


did the same. `` 
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the di of the tangent law now alwiys identified with 
his name, But there were other occasions when some 
mere mathematiciag ein to talae up the elabqrate 
facts which Brewster had elaborated, and from them in a 
few minutes to deduce a law for which he took the credit 
of discov&ry. °“ It seems to us," writes Prof. Tait in an 

- article which ap in the Scotsman shortly after 
Brewster’s decease, “that sufficient allowance has not 
been made for the natural irritation which such treatment 
was certain to cause, especially in a high-souled and 
single-minded man incapable of treating others as he felt 
himself treated. His biographer will have a painful, but 
& necessary and salutary, task to*perform in gibbeting 
such thankless parasites. Many a much-praised seientific 
article—volume even—may be found where the facts are 


taken mainly from Brewster, though his name is barely’ 


“mentioned. He was driven by.such treatment into fre- 
quent disputes about priority, and in general he was 


successful], though often before the final settlement of the 


question the obnoxious paper had found its way to a ndn- 
scientific public, and even to foreign journals. It is 
always a dicunt matter to determine what is the proper 
course for a philosopher under such ‘circumstances. Fer 
have the calmness to rely upon the almost invariably just 
decision of posterity ; and most of those who do so go 
ised to their graves," 
In 1816 Brewster announced his disco of the cause 
of the colours playing over the surface of mother-of- 
pearl, and of the possibility of transferring them to casts 
taken in ismgiass, and fusible metals He also 
investigated the images and fringes of colour visible in 
some natural speci of calc-spar, and turned his 
attention, though this time with only incomplete results, 
to the production of tints by multiple reflexions at the 
surfaces of polished metals. When in 1830 he returned 
to the subj there resulted a e memoir on 
Elliptical larisation, which appeared in the Pilo- 
sophical Transactions. In 1817 he discovered the whole 
class of biaxial and triumphantly deduced the 
jaw of their action on light, thereby solving the difficulties 
which had perplexed Biot and He even sketched 
out a reJation between the primitive forms of crystallisa- 
tion of minerals and their optical behaviour. 

His attention was next directed, to the question of the 
ion of light. In.this department of science he 
made many observations. , He was the first to observe in 
systematic way the effects of absorption upon the 
prismatic- s . He reinvestigated the solar lines 
discovered by Wollaston and Fraunhofer, and observed 
even a larger number of them than the latter had detected. 
He made the important observation that many of these 
lines are due to absorption by the earth’s atmosphere ; 
and in one of the latest of his contributions to science—a 
joint paper by himself and DA Hall Gladstone, which 
appears n the Philosophica! Transactions for 1860—he 
returned fo the subject with unabated vigour and unsur- 
passed pérspicacity of thought. He also discovered the 
| power by nitrous oxide gas to produce absorp- 

ton lines, ard he. noted the grent and. extra di 
increase in their number.and density when the gas is 
heated. “Tha power of heat alone to render a gas which 
is almost colo as red as blood, without decomposing 
it, is in itself a most singular result; and my surprise was 
y increased when I afterwards succeeded in rendering 
same pale nitrous so absolutely black by heat, 
that not a ray of the brightest summer sun was capable 
of penetrating it." Indeed he seemed to be here’on the 
very verge of the discoveries on the spectroscopic si = 
cance of the width and uency of the absorption lines 
which have been made by Mr. Lockyer, M. Janssen, and 
others «luring the present decade. In en Brewster 
ponini Pis “New Analysis of Solar Light," the new 
analysis bei Liste Doreen a ska looking 
"t the golfe spectrum through col absorbent media, 
* E 
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rei gl$ss he could see light 
h a considerable range At 
ore, he coficluded, there is sgme red in all parts 
but with different d of brightness, The yellow and - 
the Bee were, he hell); alse distributed, cach with a - 
mum of its own, throughout the gb si t. 
He believed that he had proved me conversion Ec 
rays into violet ones by viewing them through an ab- 
sorbent medium. “We must remember,” says Prof. 
Tait, by way of apology for the persistence With which 
Brewster clung to eiue theory, “that he trusted to an 
eyesight that had rarely deceifed -him—an eyesight once 
so perfect that he is ong of but a very few who have seen 
the i 
to discover as visible light.” : " 
One of ‘this researches connected the subject of absorp- 
tion with his work on polarisation. Heinvestigated the pro- 
perty knowi? as dicAgorrm possessed by a great number of 
coloured crystals, tourmaline, Brazilian topaz, and others, 
a property which has lately given rise'to several - 
tant investigations by physicists ;in Germany and. in 
os ie e showed how the absorbed tints are altered | 
by heating, and here he anticipated a point in the elec- 
tromagnetic theory of light which Was then of course 
quite undreamed of. ; m 
To enumerate the whole of Brewster's researches would 
occupy so many columns that only a few of the more 
prominent must now be adverted to. Optical illusions of 
sundry kinds, fluid cavities in crystals, polarisation of the 
sky, phosphorescénce, fluorescence, Photography, the 
Gp cil “properties of agate, opal, an 
magic mirror of Japan, and the theory of binocular 
vision, all claimed their notice and formed the bases of 
many careful researches. The experimental researches 


thro 
th 


of Brewster in optics afe in fact ed only by those ` 
of Brewster’s great contemporary Faraday in electricity. 
Brewster was the inventor of several khown optical 


instruments The kaleidoscope, which was brought out 
in 1816, created such a furore that 30,000 were sold 
in a few days. His smonockromatic*lamp appeared in 
1823. In 1849-50 he bought out his lenti Ssterto- 
scope (an improvement upon Wheatstone’s reflecting 
stereoscope of 1838), and a binocular camera, for use in 
producing miserius pictures. Still more important,- 
though far less widely known, was his discovery of the 
application of lenses and comb 
houses, This was in 1812; in 1820 he was urging the 
adoption of his system on those in authority—two years 
before Fresnel, who usually gets the ‘credit of this 
application, had begun his work. : 
is objections to the undulatory theory of light endured 
to the 
explicit adherence to the theory. Trained himself in 
another school of thought, and accustomed through long 
ro to the Newtonian theory, it is not remarkable that 
the absence of mathematical predilections the mathe- 
matical intricacies of the fabric woven by Fresnel had' 
little charm for him. And if we find it hard to realise the 
slowness of minds like Brewster to receive the undu- 
latory theory as an eátabhshed truth, we may perhaps 
find ng inapt parallelism in the ance fell even 
amongst some of the “crowned heads of science” at the 
pregnt dpy towards entertaining the still more modern 
el 


De epu: theory of light in which the undulatory 
theory is fast being awallo up plecemeal ——— 
B s li activity was simply extmordinary. 


terary . 
He brought out the “Edinburgh Encyclopaedia ” between 
the years 1808 and 1830, writing many of the articles 
himself. To the seventh -and: eighth editigns of the 
"Encyclopedia Britannica? he contributed the articles 
on Electricity, Magnetism, Microscope, Optics, Stereo- 
e * s E 
. e M *. 


visible spectrum, ànd - 


ultra-red rays which he was the first ^ 


labradorite, the ': 


inations of lenses to light- ~ 


when he stood almost alone in his refusing - 
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. honour of 


- vivid imagination of a poet 
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scope, and Voltaic Electricity. 
five articles in the JV. risk Review are from his 
pen. *Fromhbthe year 181 a was, along with Jameson, 


editor of the Ewinéurg, kilesophieng Yournal owruaJ, in which 
so many of his researches Maw th ght. His “ Letters 
ón Natural Ma i" his “More Worlds ethan One,” his 


* hès " Martyrs of Science,” and his 


treatise on “Op 
“Life of Sir Isaac Newton,” all testify to an unremitting 
e Sus 


activity equalled. He Was made Princi 
Univeayd of gi Andrews in 1838, a whic relin- 
queas only in Pk to grt tone e Principalship of 


University of s gne of the founders 
ofthe Britigh Association in ms no less than as a dis- 
tinguished re CHE of science, he received the 

é 
-A man who could unite so many varied qualifications 
in himself, who, besides adding se cls to the tot of 
exact knowledge, coulé'do so much to diffuse that know- 
ledge to succeeding generations, Who could write not only 
the calm decision of a philosopher, but with the 
even with the fervour of 
a preacher, must indeed be acknow. to be a re- 
markable figure in the age in which he livéd. His posi- 
tion in the physical sciences, standing as he did between 
the old generation of workers and the new, is not very easy 
to define, But his memory will doubtless descend to pos- 
terity in connection with nifmerous departments of the 
science of optics, in which his work remains to testify to 
his place amongst the men of sciente of whom Great 
Britain has just reason to be. proud. 





NOTES 
- THE Lord President of the Privy Council has appointed Prof. 
Archibald Geikle, F.R.S., to be Director-General of the Geolo- 
gical Surveys of the United Kingdom, and Director of the 
Museum of Economic Geology, Jermyn Street, in succession to 
Si Andrew C. Ramsay, F.R.S., who retires from the publio 


, service towards the end of the present year, 


MoNDAy night was an enthusiastic Arctic night at the Geo- 
graphical Society. The first paper was by Mr. C. R. Markham, 
on the important discoveries made by the Xealeevs in and around 
Wrangel Land, and on’ the proposal that England should lend 
a hend to search for the missing ecwoer/e, and that a Govern- 
ment expedition should be sent out to look for Leigh Smith, 
Lieut. Hovgaard of the Vega also read an Arctic paper, detailing 
his plan for a easnerte search from about Cape Chelyuskin as a 
basis; while an instructive paper was sent by the Dutch Com- 
modore Janssens, on the ice-conditions in Barents Sea, and the 
probable ‘position of Mr. Leigh Smith in the Xiu, Of course 
Mr, Markham’s energetic enthusiasm was infectious, and every- 
body seemed to agree that it would be disgraceful to England 
not to send out search expeditions. Sir George Nares and Sir 
Allan Young spoke, but it cannot be said that they threw much 
light on the problem; the good-natured Sir Allan took much 
trouble to say he knew nothing about these seas, and therefore 
he thought an expedition should be sent out for the Hira, Mr. 
Grant, the well-known Arctic photographer, told his experiences 
on the ice of the Barents with the Dutch nnd with Mr. Leigh 
Smith during the last four years, and ho seems to think, what 
every one else thinks, and what is evident, that Mr, Leigh 
Smith is locked up "in the ice somewhere. But ÊN the 
speakers on Monday night evaded the malia point, which was 
clearly stated in Mr. Eeton's letter in last week's eNATURE 
(p. 123). Mr. Eaton declares that Mr, Smith went out with 
the deliberate intention of wintering, and that he has now 
provisions t to *last two years, Of course, in cases 8f. doubt, 
lt is well to takë the worst possible view. 
seems to be p-oonfiict of evidence. Mr. Eaton, than whom 
no one ought to know better, positively states that the Airs is 
provided as we have inkdicated ; while on the ‘other side there 

-. 





But there’ 
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oe alee cade Eiras situatiog, we should qhearfily mp- 

port a relief expeditiop ; but in this cast seems to be no 
doubt. The matter may be safely left in the hands of the 
Admiralty, who will doubtless ldok at the situation all round, 
and take care thet they do not commit themselv&s, atthe most, 
to more than a mere search, in conjunction, We should suggest, 
with relattves.and friends. But on consideration of all the 
evidence, it may not be thought sufficient to warrant Govern- 
ment intervention, We were pleased to learn that the object 
of the Dutch in sending ont expeditions year after year to 
these seas is to obtain a thorough knowledge of the movements 
of the icg befoge they venture to send out a fully-equipped expe- 
dition to force its way northwards; this is thoroughly scientific 
in its method. 

A BALLOON accident, which we fear may turn ouj unfortunate, 
occurred in the So of England last Saturday. Capt. James 
Templer, Mr. Walter Powell, M.P., and Mr. Agg Gardner, 
ascended at Bath on Saturday at 1.55 p.m. for the purpose of 
taking the temperature of the air, and the amount of mow in the 
alr, før the Meteorologital Office, Capt. Templer, in a letter 
to Mr, R. H. Soott, describes what followed: ‘‘I cleared the 
snow clouds at 4000 feet altitude; the temperature of these 
clouds was 28°, and the wet-bulb thermometer read 26°. At 
"4200 feet, we passed over Wells, the time being ab. Som. At 
this height I worked over Glastonbury; the temperature now 
rose to 41°, and the sky was perfectly clear, I passed then 
between Somerton and Langport, and I here found that I 


was in a N. $ W. current. I asked Mr. Powell to send the 


balloon up to 6000 feet to ascertain the temperature of a small 
bank of cias. I found this temperature to be 31°, and then I 
asked him to place mo at 2000 feet altitude, to regain the 
N. & W. current, and we then came in view of Crewkerne, I 
now kept at a low altitude until I reached Beaminster. Mr, 
Powell here observed that we were going at thirty miles an hour, 
and here we first heard the roar of the sea, The balloon sud- 
denly rose to 4000 feet ; at this time I said to Mr. Powell, '*Go 
down to within 100 feet pf the earth, end ‘ascertain our erect 
positioh." We coasted along close to the ground until we reached 
Symondsbury, I hero called to & man and asked him how far 
the distance was to Bridport, and he said about a mile, I gsked 
Mr. Powell to prepare to ‘take in,’ our pace now increasing to 
thirty-five miles an hour, To avold the little village of Neape 
Mr. Powell threw out some ballast, This took us to 1500 feet 
elevation, and wo had still two miles to get in. Iopened the 
valve and descended, about 150 yards short of the cliff, The 
balloon on tbuching the ground dragged a few feet, and I rolled 
out of the car with the valve line in my hand. This cansed the 
balloon to ascend about 8 feet, when Mr. Gardner dropped off, 
and unfortunately broke his leg. I found that the fpe was 
being pulled through my hands, and I called to Mr. Pogrell, who 
was standing in the car, to come down the line, He took hold of 
the Hne, and in a fow more seconds the line was torn through 
my hands, The balloon rose rapidly. Mr. Powell waved his 
hands to me, and I took his compérs bearings, and found that 
he was going in a S. j E. direction” Gap? Templer lost 
no time in getting into a steamer at. Weymouth and searching 
the Channel in the most likely direction, but without result." Up 
to the present nothing has been heard of Mr, Powell, and the 
worst is to be feared. This accident is certainly to be regretted, 
more espetially as the expedition was in the interests of scien. 
Still in spite of the aocident the Meteorological Council are to 
be congratulated upon the endeavour to get at the correct facts 
of the alg 


IN the Comptes Rendus for December $, 1881, p. 936 theke 
appears & paper animad on the meteorological stations it 


has been proposedeto establish ig the nelghbourhoddugh the = 
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catlve cithes of am ént or amazement. It is amusing to 
read that it 1s all the way frem the equator that fhesegcirrus 
clouds travel, giving us beanz by systems of vorticose 
movemepts let down from their lofty heights, our cyclones, our 
rains, our thunderstorms, our hail, and even our snow; that, 
towards the elucidation of the great problems of the movements 
of the atmosphere in their bearings on climate and weather, the 
observations made forty years ago by Lottin, Martius, Bravas, 
&c., In the Arctic regions, are quite sufficient for the purpose. 
The additional date to be expected from the Arctic network of 
stations now proposed to be estalflished at Bossekop, Jan 
Mayen, Navaja Zemlia, Spitzbergen, &c., beimg quite insigni- 
ficant; and that the French meteorologists in agreeing to 
establish, as their contribution to this extensive research into 
the movements of the atmosphere, a station near Cape 
Horn, supposed, as assumed by M, Faye, that this station 
near the antarctic ¢ircle, would assist them in framing 
weather forecasts for France. It is amazing to see it quietly 
assumed that the fishermen and sailors on the French coasts 
have no practical, or at least persortal interest in the gtorms 
which sweep across the British Islands and Scandinavia; and 
to read the explicit statement that in the Interests of the 
seaports of France, and of science itself, what is above all 
things needed is the organising of a first-class meteorological 
station (uns grands station sód'doroiseizue) in the Azores. With 
regard to this, French sallors and fishermen may be thankful 
that other counsels rule the action of those who are entrusted 
with the preparation of weather forecasts for their country arid 
with the investigation of those laws, a knowledge of which will 
enhance the value of this branch of practical meteorology. 


IN his inaugural address at the opening of the Seaston of the 
Sanitary Institute, Dr. Alfred Carpenter dwelt upon the neces- 
sity of such an organisation; as proved by the lamentable ignor- 
‘ance of the mere elements of sanitary science shown by many 
of the candidates for the diploma of the Institute, most of them 
already official guides of health and other bodies, It seems 
strange to be told by Dr. Carpenterdhat there is a fegling of 
antagonism to the Institute in the Social Science Associaton. 
The former is the practical ontcame of the lgtter, and the 
Association ought therefore to rejoice that its teachings have 
borne such desirable fruit, The Institute is certainly doing 
much good, ahd there seems to be no doubt that by its action 
and by.other means, a beginning has been made in this country 
_ of a thorough sanitary reform, 


AN instructive case of injury from lightning, on a gentleman's 
estate near Geneva, is recorded by M. Colladon (Arch. der 
Scsences, September 15). "The lightning first struck a tall popler 

near an lron-wire fence ; thence the fluid passed to an 

elm standing close to the fence on the other side, damaged three 
main branches of this, and wounded the trunk on the fence side, 
down to a point opposite the top wire of the fence. The course 
wes then along this wire, but only, it appears, in one direction, 
vir. towards an dron gate a Jittle way off, under w passed? the 
pipe which supplied gas to the house. ‘The wire, a double one, 
was fused in some" parts. After-damaging the gate the current 
found its way to the guspipe (making a hole in the ground), and 
passed along this to the house, in no part of the pipe- 
syxtem of that, but only a piece of tal rose-work con- 
tgining iron wire in the ceiling Ripe eT a ehe tee over the 
. lustre, Thence it passed to earth by the pipes and 
wires on a balcony outzide the room. Several bushes near the 
poplar,and fence were affected (coloured brown), and the plate 
on thg collar of a dog which was attached to a wire between two 
had 'beer*heerd to howl at the time, had diappeared. 

The extended character of the djscharge and the influence of 


— wimawuetm to be salient points in thisecyse., M. CoMadon 
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ENER PITE advises making the pirts qf üggraphic or telephonic wires that ` 


pass near a house double or triple the mean thighhess, so as to 
chminggh the chances pf lateral dischar ge. |, n 


M. PLATEAU has studied thf phehomena of the ng of 
bubbles, Whe a bubble bursts it disappears almost instan. 
tancously, leaving behind it a multfude gf small liquid drops, 
The order of the phenomeng is really as follows :—The, bubble 
begins to burst at one point, the film rolling away ; 


liquid ring. This ring draws itself together into segmental 
portions, which ultimately become small spherules At the same 
time the contraction of the rest of the bubble causes a rush of 
air through the aperture, and blews off the spRerules into the air 
with a kind of small explosion. The phenomena are best ob- 
ser¥ed by blowing a babble of glycgrle solution upon an iron 
Loi oe M 
needle w*tose point has been dipped in oil. 


THE conduct of competitive examinations in China seems to 
be farther from 
such an ancient institution, The Peking Gaxe//e contains a 
memorial fram one of the censors complaining that the matsheds 
which are erected at the entrance to the examination hall in the 
capital to issue tickets of admission to competitors are frequently 
overturned by the rush of applicants, thaf an unseemly crowding 
and matching of tickets from the officials take place, and that can- 
didates break the rule prohibiting them from leaving the compart- 
ments in which they are isolated during the examinatton, They 
are allowed, he says, to fetch their food themselves (examina- 
ons in China last from thirty-six hours to three days at a stretch) 
from the kitchens, and they meet and converse freely. Prepared 
essays, the memorialist fears, are passed in from outside during 
these hours by the student’s friends, Again, when the lists of 
successful candidates are posted up, a tumultuous crowd afsembles 
outside the gates; bands of the unsuccessful ones obstruct the 
progress of the chief examiner, employing thregts and entreaties 
to prevail on him to alter the lists, The censor also protests 
against the length of time frequently taken before the results of 
an examination are known. The Chinese examiners, however, 
have an excuse for this which our own Civil Service Commis- 
moners hare not, viz., the number of students examined ; at the 
tri provincial examination held in Canton in 1879 there 
were 10,160 candidazes for 82 degrees ! 


THE death ts announced. of Mr, William Bramsen, 2 Danish 
gentleman whose acquirements in Japanese scholarship were 
extensive. During a residence of, more than twelve years in 
Japan Mr. Bramsen devoted his lewwte to a study of the 
language, chronology, and numismatics of the country. His 
principal work is “Japanese Chronology,” published in 1880, 
the only complete treause on the subject which has ever been 
written, In this laborious work Mr. Bramsen has giren the 
exact day of the month and year corresponding to the Japanese 
dates for the past thousend years. He has further explained the 
complicated systems dy which the Japanese and Chinese reckoned 
time, and has thrown ont the suggestion that in the early periods 
of Japanese and Chinese history the year included the time 


"between the equinoxes, and did not correspond to our year, This 


idea fo has supported with much learning, and should it on 
further examinaton turn out to be correct, it will revolutionise 


ow notions of the antiquity of the Chinese and Japanese peoples. ` 


During the past year Mr. Bramsen was engaged in producmg in 
parts a beautiful work on Japenese numismatics. | Only the first 

part, desting with recent copper coins, had been “published. A 
fee Geet oe teas ean a M pa 
matic Society of London. His collection of Japanese coins 
was the most complete private collection dn existence, and 
was, we believe, veined by higaelf at about 200. He 


a circle ` 
around the opening, and its edge becoming a rapidly-enlarging . 


s 


ion than might be expected in the case of. 


© a e?’ 


Dec. $5,°288 H. ie 
ee ' Á 
was T A thirty "at he time of his death, It 
to return to J sO soon as was 
called to the Engfish Hr. Tho mai Ee his 
work—which was but an et of what might have been ex- 
pected from him had hg been spared—were thoroughness and 
care, It will be dificult to fill the important, and in some sense 
tion which he occupied in the field of Japanese 
DAS He was a member of the Royal Asiatic Society, 
and of numerous native and foreign societies in Japan. 

THE hton Health Congress and Domestic and Scientific 
Exhibition being held this week. The Exhibition, over 
which Lord Chighesterpresided, was opened on Monday. The 
Congress over which Dr. Richardson, F.R.S., prealded, was 
opened on Tuesday evening by the delivery of his inar&rural 
address, Dr, Richardsdfl spoke on the '' Seed-time of Health,” 
pointing out the perils that beset youth in the presegt condition 
of hygienic education, and empirical and unscientific prac- 
tice, The sittings of the Congress wjl be cóhtinued until 
to-monow. The Congress is composed of three sections. The 
first, presided over by Mr. Edwin Chadwick, C.B., relates to 
the Health of Towns; the second, presided over by Mr. J. R. 

\Hollond, M.A., M.P., 1elates to Food; and the third, premded 
over by Dr. Alfred , Carpenter, C.S.S., relates to Domestic 
Health. A large number of importent papers are down for 
reading and discpssion, including, amongst others, essays on 
slaughter-house reform, by Mr. H. T. Lester, B.A. ; food-plant 
improvement, by Major Hallett; sanitation m decoration, by 
Mr, Robert Edis, F.S.A. ; food preservation by cold, by Mr. T. 
B. Lightfoot ; recreation spaces in large towns, by Dr. Fussell; 
bread reform, by Miss Yates; cheap food and longevity, by Dr. 
Drysdale; rational feeding, by Mr, Wynter Blyth; diet in 
public inshtutlons, by Dr. Whittle; home sanitation, by Mr. H. 
H. Collins; a comparison of English and foieign watering 
places, by Mr. H. S, Mitchell, M.A. ; health lessons in schools, 
by Mr. Charleg Cassal, B.A. ; clothing and health, by Mrs. E. 
M. King; and papers by Sir Antonio Brady, Dr. Browning, 
Edward Easton, C.E., Ellice Clarke, C.E., Messrs. Stephens, 
E. Bailey Denton, mhd others, Yesterday the Mayor and 
Mayoress held a reception in the ‘Pavilion. To-day, Dr. Taaffe, 
-Medical Officer of Health for Brighton, delivers a public lecture. 
On Saturday, excursions will be made to various places of jnte- 
rest in and about Brighton, and m the evening of Saturday, the 
proceedmgs of the Congress will be brought to a close by a 
lecture to the working classes from Mr. Brudenell Carter, 
F.R.C.S., on the subject of Eyesight. The Fahibuuon is on a 
1nost extensive scale, Including objects relating to food ; domestic, 
labour-saving, and educational appliances; house sanitation ; 
industrial dwellings ; lighting, electrical and kindred inventions; 
decorative art, such as photography, peinting on chma; horo- 
logy ; and a very extensive loan collection of great value from 
the South Kensington Department, 


AT the meeting of the Sanitary Institute on December 7, Dr 
Alfred Carpenter im the chair, the adjudicator, Dr. W. Farr, 
F.R.S., and Dr, Richadson, F.R.S., reported that the Wyatt- 
Edgell prize of 200/. for an essay on the Range of Hereditary 
' Tendencies in Health gnd Disease was awarded by them to the 
essay bearing the motto '' The subtlety of nature far exceeds the 
subtlety of reason.” On the sealed envelope accompanying the 
essay being opened the chairman announced the aufhor t& be 
George Gaskoin, of 7, Westbourne Park. The prize will be 
presented by tho Rev. E. Wyatt Edgell at the next ordinary 
meeting, February 8. The inaugural address was dfirvered by 
Dr. A. Carpenter, vice chairman of the Connell. 


ALL the thembers of the Royal Commission on Technical 
Inshucion have retuned to England. The chalman, Mr, 
Samuelson, M.P., regnaineff at Paris for some days In order to 





of the De- 
ent of Public Igstructiong The of the members 
e Commission, on accourt of their acquaintance with dif- 
an branches of the inquiry, ha proved very useful, Dr. Roscoe 
having been able to devote his attention more parficularly to 
chemical technology, Mr. Philip Magnus to 1 organisation, 
and’ Mr. Slagg, M.P., Mr. Woodall, M.P., and Mi, Swire 
Smith to the bedring of technical instruchon on the bianches of 
industry with which they are familiar. It is proposed to tale 
the evidence of experts in this country in February, and to visit 
Germany, Switrerland, dad Belgium jn the spring. 
M. P&ssxU has been elected to one of the vacant seats in 
the French Academy. 


Pror. FLOWER has just been appointed by the President and 
Council of the Royal Society a trnstee of SireJohn Soane’s 
ROUES in the Veeiney occasioned D7 the death of Sir Philip de 
‘MBlpas Grey Egerton, M.P. 

We have received from Messrs, De la Rue and Co. their 
pocket and desk dianes íor 1882, together with beautiful cards 
and ‘almost microscopic registers for use durmg the coming year, 
If possible all these are more beautiful examples of the printers 
art than those produced in past years, and especially interesting 
from NATURZE'S point of view, at all events in the fact that the 
amount of sclentific facts packed into the closely-printed page is 
greater than ever. The mechanical equivalent of heat, the present 
magnetic elements, the mean distance of the sun, and such like data, 
are all to be found in their proper place, while the astronomical 
portion is so full that the amateur astronomer will be spared 
many references to his Watwical Almanac. 


ON Friday last took place the first distribution of prizes and 
certificates to the successful students in the various schools con- 
nected with the City and Guilds of London Institute. The 
Report showed the rapid increase of candidates at the examina- 
tions of the Institute, and Sir F. Bramwell gave an address, 
explaining what was meant by technical education, and the great 
benefit which must accrge to the various industries by the appli- 
catioh to them of the scientific prinaples on which they were 
based. 


SoME severe shocks of earthquake, accompanied by loud 
detonations, are reported by the Valai Gasa‘ée to have occurred 
at Sion and Sierre on Sunday the 4th inst, 

WE learn on good authority that M. Cochéry is preparing a 
project for the protection of cables and the general regulation of 
telegraphy. It will be laid before the Fiench Chamber of 
Deputies after the end of the recess, which will begin in a very 
few days. 

A ''sOLAR" locomotive. has been placed on tit French 
Northern Railway. Itis so called owing to an elgetric light 
which is placed in front and fed by the engine itself, and in- 
tended to illuminate the way for a long distance in front. 


*A GxoGRAPHICAL and Nature] History Exhibition has re- 
cently been opened at Gotha. It will close on the 2oth inst. 


THE additions to the Zoological Soclety's Gardens during the 
past week inclnde a Pometorhine Skua (Stervorarius posato- 
rhinus), British, pregented by Mr, Geoige H. Baxter; two 
Kestrels (Tinsunctlus alewdarias), British, presented by Mr, F. 
Usher; & Horrid Rattlesnake (Cratalus Aerridus) from Brstil 
presented by Dr. A. Stradimg, C.M.Z.S. ; & Dwarf Chameleon 
(Chamaleo jtimilts)from South Africa, presented by Major Hunt ; 
a Common Jay (Garrulus glandafixs), British, presentet by Mr. 
J. Young ; two Cape Crowned Cranes (2glecrica chrysefllar gus) 
from South Africa, a Giant Toad (Due agua) frdm Brux 
deposited > a Red- Kangérdo (Macropus rifus), twe Mocassin | 

(Tropidehelus fasciatus), Bern in the Gardena, 97 


obtain additional information on the ale po 
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e SOLAR PHYSICS! 
. . 3. e. e 

HAVE to address you in this course of lectures on what we 

know of the infra-red of the spectrum and its relation 
w sola Set. I will commence by asking a question, and 
endeavour to answer it in such a way as will, I hope, be under- 
stood. The question I propound is, How do we know that there 
are any rays below the red rays of the spectrum? In 
the question I would beg you to remember that every body in 
motion possesses what we call energy, or a capacity for doing 
work, be the motion a wave motion or a direct motion, Let us 
take one or two examples of waves : ftit, that of water, which is 
familiar tous. I need scarcely point out that a wave of the sea 
is capable of doing an immense amount of work,’ nôt to say 
mischief ; there is no doubt, that it is capable of domg 
work, and, this we may take as the true definition of energy, 
existing ina body, viz. capacity of doing work, Whence, then, 
does a wave derive its energy? “Perhaps we may have to travel 
many miles from the place where we find our wave. Travel 
to the origin of the wives, we shall no doubt find that a win 
hes generated them, and In reality it 1s the energy possessed by 
the wind which is carried by the waves to the distant shore. The 
energy possessed by the wind has not been directly expendgd on 


our coast, but when transmitted by the waves this same en 


is applied in different manner, ane by this difference in app 4 


caton it becomes effective. e all know, for instance, that a 
child may ring a church bell if he give a pull at the right inter- 
vals of time, and so, by timing the impact of Wata correctly, it is 
possible for them to do work which in any other way would be 
im ble, Another example of the en of waves is the tuning- 
fork, as in the ent which Mr. L showed you. You 
will recollect that he demonstrated that if one tuning-fork was 
brought near another of the same pitch the second took up the 
vibration of the air. The tuning-fork which was struck, or 
bowed, generated waves in the air carrying somo part of the 
energy of the vibrating prongs to be expended on the second 
tuning-fork, and as this tuning-fork vibrated in the rame perlod 
as the first one, each blow of the am-waves was essentially well- 
timed, and the fork was thus set in motion. You will also recol- 
lect that a a fork not of the same pitch—that is, not i 
the same note—was unable to cause vibration in the 
fork; and this was simply because the energy was's&pplied at 
wrong intervals of time. the case of the tuning-fork, then, 
the air is the medium through which tHis en was oe 
With light we have the same kind of motion in the luminiferous 
ether; the motions of the molecules, swinging in the source of 
light "Pai sake of illustration, be looked upon as com- 
posed of an infinite number of tuning-forks, the ether, instead of 
the alr, their energy in directions. How can the 
energy in the ether show itself? In the first place it must meet 
with some obstruction, and secondly that obstruction must be 
capable of vibrating with it, and thus damp or destroy the waves, 
The destruction of the wave motion in the ether is known as the 
absorption, and thus we see that where there is absorption there 
work of some kind must be done. The work, then, that light can 
orm is this, [When sey hght, I say it with a definite object. 
t has said that it is nonsense to talk about dark light ; but 
it is no more nonsense to talk about dark t than to talk of a 
white viqlet, a yellow rose, and so on. erefore, I prefer to 
call the whole ether vibrations with which we are usinted, 
light, until we get a more anthoritative defini10n.] “the work 


that li then is it poker cdd 
light may perform then is this, it may causa EU 


ances in our eye 4o vibrate (and pene also cause ch 
composition on the colouring matter of some membrane which is 
placed near th reuna), which gives us the sensation of vision. 
Secondly, it may cause the es of the material body on 
which it falls to vibrate more freely than they do when m a 
normal state of vibration, and thus raire the temperature of the 
body, (It must be recollected that physfcists suppose the mole- 
of all matter» to be in active vibration, and a rise of tem- 
simply means an increase of those molec#lar motions). 
the third it may cause the atoms which compore the 
molecules to vibrate more energetically than mney o under 
ordinary circumstances, and eause one or more of the atoms to 
i ; as it were, and thus create a new molecule ;*in other 
rte, use a dimociation of the molecule, Wo may sum up 
our defdition by saying that the presence of light can be known 
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by three distinct kinds of wSf&k. It may be wn by its 
causing the sensation of vision; it Inay be knowA by arise In 
tempesature of the y on which it 4 dıt may be also 
known the ch actions w it induces. 1 think, 
then, we have an answer to the question which I propounded, 


How can we tell that there are raya which exist below the 
visible red of the spectrum? If they 
by a rise in the temperature of any body w may absorb those 
rays when placed in their path, or by their chemical effect. Thar 
they do not give rise to e sensation, of vision I need scarcely 


say. 

The dark rays were giscovered in the years 1800 and 1801 by 
Str Willam Herschel, who was investigating the solar surface. 
with a telescope. Finding that the heat sent to the eyo was 
unbearable, he wished to obtain some medium tqcut off those par-. 
ticular rays which gave the heathfg effect. In order to do that 
he ugdertook a series of 19) tions of the spectrum, in what we 
should now call perhaps a rough kind gf way, ine manner which 
Je will show you on the sceeen. A of light was passed 
through a @rrmm fixed horizontally against a slit in a wall, being 
bent so that the spectrum fell upon a table beneath, on which he 
ruled lines marking the boundaries of the colours, Ona sloping 
board turmng on cast8rs he placed three thermometers 10 a line, 
two of which fe caused to le within the spectrum, the third 
remaining outside it. He then noted the height of the mercury 
in all three of the thermometers, and thus com the two in 
the spectrum with that lying beyond it (I may sey that the dia-; 
meters of the bulbs of the two thermometers in the spectrum, 
which is rather an important point, werefone-eighth of an inch 
and half an inch vely). Not only did Sir William Herschel 
use thermometers, but he also used the prinaple of abeofption 
to increase their indications, for he blackened those thermometers 
with China black, He found he got a greater effect by using 
lampblack than by uring the bere bulbs of the 
meters. He commenced by placing his two thermometers 
in the wolet, and he found he got a certain rise of mercury. 
Haring made a scale in accordance with the ruled lines on his 
table, he set up at the point indicating the violet an ordinate 
also to scale, choviig the namber- of degrees of rise ın the 
thermometer at that particular point. Then in the he 
set up another ordinate i the degrees of rise 
and so on at all these different pomts; so that he was able to 
construct, as it were, a mentan of the heat effect due to the 


spectrum in all parts (Fig. 1). Having gone ın this way over the 


they must be shown 
hfch 
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whole of the visible colar spectrum, he found there was a rise in the 
two thermometers, as he approached the red from the violet, (It 
must recollected that before his time there was no knowl of 

which existed below the red). We therefore ruled lmes 
on his table beyond the red, and having reached the limit of the 


luminous spectrum, he shifted his thermometers and 
found thal they rose even higher than in the red. the ied 


liim 
to continue the experiment, and he found by going a long way 
beyond the red he still got a alight tace of In the mercury of 


his thermdmeters. By this means he wes able to construct bis 
well-known curve ( answers to a curve of energy) in the 
very simple manuer shown in Fig. 1. Jahall have to refer to this 
curve in another lecture, and I want you to fully be@r in mind that 
the heights of every a Neate Mite dag to a com oe 
measure o of the of the 

energy : ,perticyar parts spectrum— 
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*, to the compéfitifs heating effect of different 
oleh pf th spectrum, Thus you see that Sir William 
erschel, by the usp of ermometers, ngs able to discórer that 
there were rays existing owahe red, and this he did by the 
second n do RE br noun the rize of tgmpeature in the 
absorbent body, lamp placed in the path of the rays, There 
are other modes of tho g a rise ın temperature in lampblack, 
amongst others by the thermopilq and to that I shall ve to 
refer mo wt mith in a subsequent lecture, and therefore I 
pass on gt once to the chemical effect of the different rays of the 
spectrum, 


In other 


NS order to iion you how we can argive at a knowledge of 
e exis o in the different parts of the 
thelr doing Chemical work, 1 must take you through Gee on te 
very simple iments, ments which I da aa you may 
have heard o t of which may 
= merely read of them 
115 üt erperiment willyhow the e ect upon chloride of silver. 
J bave m frame a piece of paper im with chlonde 
of silver, and behmd this screen, which I have had erdtted to save 
rour eyes, isa Siemens electric lamp, which gives out a very intense 
mdeed. A lens placed at a proper distance ff&m the points 
will canre an image o them to fall on this paper. After a few 
recond» exposure you see that where the image fell we shall 
have a dark effect; in fact we have an image of the 
arc printed on the chloride of silver paper. Now this paper 
apparently to all casual observation js white ; what Tays of the 
spectium are they then that cause this blackeni ect? By 
and by we sball bavefto find out to what this blackening is due 
I have here some chloride of silver in collodion, and with this I 
think we shall be able to see what rays they ae which affect the 
chloride of silver. In front of the slit of this spectroscopic 
anangement we place this chloride of silver, and you will remark 
that the image of the slit cast by the pam on yonder white 
wall is of a lemon colour, and that the olet of the spectrum is 
much subdued in intensity, The tue colour of e of 
silver in that particular state in which it exists in the paper then is 
that which absorbs the violet, and from what has been said on the 
principle of work being done v here absorption takes place, we 
sh expect to find that ıt us the violet rays which discolour that 
chloride of silver, and not the yellow rays, which, as we saw, 
freely through it. We will prove that, I have here & 
ue glass, and*we will see whether we can print through the 
blue glass in the same satisfact manner that we can when the 
hghtisunsbaded, Placing a yellow glass in front of the light, 
fist you seethat there*ls no action whatever—the paper remains 
perfectly white, Now, taking the blue glass, ax c ing to 
peint through it, you see we have @ print of the arc—not ps 
quite so deep as where the unshaded light acted on the paper, 
but still sufficiently so to show that the blue and violet ght 
are effective. The proposition enunciated then in this case is 
Correct, that the rays active in the dissociation of chloride of 
silver so the ra arid But we may consult the 
spectrum er, by pla such a plece of 
directly in it, and allowing i oat we find thet the 
chloride of silver is only attacked the blue and violet. rays, 
and not at all by the yellow. Such, sec, is the case in the 
photograph before you, There is an Menus) of the spec- 
trum beyond the violet by which the silver chloride is even more 
affected, but that is a region of the spectrum with which I will not 
trouble you, as it is beyond the scope of my lectures. It will be 
seen then that we have a specimen of the 
tion of a solid body. Now I should lke to show you what is 
the cause of thet darkening; namely, how the chloride of silver 
is changed. i 
they are 3 
chemistry the chloride of siver is designated AgCI, DK 
one atom of silver, and Cl meaning one atom o lore, w 
are jomed together. But in order to explain phenomena which 


are met with in Photography, silver really requires two atoms of 
chlorine to be cambined with it to form chlonde of ; thet 
is silver is a diad element. This I have by this 
bol which I have here, Ag'Cl,; that is two equivalents of 
are obliged to be combined with one ent of 

silver, I gire the reason why the old formula Js not per- 


fectly correct: whet you have light acting on chloride of nlver, 
work of some description is done amongst the atoms of the 
' molecules forfning it, and we have one atom of chlorine thrown 
off by the vibrations of the blue part of the spectrum, and the 
new molecule Ag"C] is wet formed, which will grasp any 








. 

other unsatisfied atom oc molecule may come in its way. 
In queres of silver, then, wedhare ple of the decom- 
por n of a solid body by the.achon of It 1 have here two 

ttles, both co eihyl iodide, a body which we will say 
roughly is composed of ethyl and iodine combined together; the 
action of light on this is to caue the lodme ta separate from the 
ethyl, and the iodine liberated colours the liquid, as we have it in 
one hottle ‘The other bottle is ethyl iodide unaltered by light. 
So that you see we are ob to shield this liquid from the 
light in order to prevent it from decom into ethyl and 
iodine. Here we have decomposition of a liquid by light. 

I will now endeavour to show you the decomposition, or 
dissociation, which is perhaps e better term, of the molecules of 
a gas ayd jts eombination with else. I have here a 
jar of chlorine, and I thmk you will see by holding it in the rays 
of the rpectrum that we have certamly the violet cut off, and a 
good deal of the blue, ore, if we find anf work can 
take place within this chlorine if must be by those says which are 
absarbed or cut off I have here a jar of hydrogen which is 
pewfectly colourless, and were I to put t in the spectrom I 
should teach you ing, because the whole of the rays would 
pass through it. If then I have a mixture of en and 
chlorine together, and allow light to act upon them, it 1s quite 
evident that the only fatter which can be acted upon is the 
chlorine. Now, in iets Ee 

ellow paper, are equal volumes of chlorine and rogen. en 
dilate and h are combined peta have what us 
known as hydr c acid, & of the same tenulty as a 
mixture of the two, Tt has Deen found by practical experiment 
that if you have an intense source of light acting upon chlorine 
and hydrogen a combination between these two at once takes 
place, and we have the hydrochlonc acid formed with a violent 
explosion—not enough to do any harm, but one which will 
make the room echo. Now our conception of the matter is 
thus, that no hydrogen atom can exist by itzelf ; that there must be 
two atoms to form hydrogen molecules; and that there must be 
at least two atoms of chlorine to form a chlorme molecule, per- 
haps more. Anyhow, you cannot have less than two atoms to 


form ons molecnle of chlorine, or less than two of h to 
form a molecule of h D. If then we have these two 
mixed togetber, and cause tto actu them, what is the 


t? The physical resale that the atoms of 
Galore wl rig violently apart from one another, they will 
be dissociated, and in their swing will catch up one of the atoms 
of hysir and pdt arie gas wil be formed. Now you 
saw that the mixture of chlorine and h or 1ather that the 
chlorine itself cut off the bkae ; in other it was the blue 
light which would have any chemical effect upon the mixture. 
I will now get Mr, Greening to allow the Siemens light to act 
through red glass, and you will see, I think, that there will be 
no effect whatever. Now, directly he takes it away there is a 
violent combination of the two with an explorion. To show that 
it ıs the blue Ughit that is the Steere evens will cause those 
two- gases to eaplode by means of white filtered 
blue glass, I may say that the ement Is very simple. e 
have the Siemens Dok a lis ae the rays m that 
Siemens t to & focus on the centre of the bulb, and the 
vibration of the he arta from those points cas&es those 
two molecules to e in the way that you saw just now. 
We will put the blue and ow glasses together first@and start 
the Siemens machine; when we draw away the yellow glass 
«We have the same result as before, dk 
For phot hic purposes silver are the most convenient ; 
mii da to wait until the silver salte’vimbly darkened 
before we obtained a photograph, we should haye to wait much 
lo than it is in the experlence of all thkt we have to do. 
Twill Gy and explain what happens when a very short exposure 
is given to a mlver salt, For certain reasons silver chloride is 
not used, but we have peconrse to silver iodide or silver bromide, 
and in some cases where both are used together a better 1esult is 
obtsined,, What ha lo these salts by a short exporure? 
What happefls to silver chloride when acted upon by light? 
You will remember I told you that (with our notation for ver) 
after light had acted on silver chloride we had one atom of silver 
confbineg with one atom of chlorfne. In the same way, if we 
replace the chlorine by iodine we have sub-iodide ole silver 
formed. ‘The visible and the image imprased by a very 
short exposure are ident except in the ity of matter 
alteged. We will syppose, for ignes, according toth ern 
theory that esth df molecules ere charged with 
* ° e . 
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with one kind of electricity, These sub-molecules, the sub-iodide 
and the sub-chtoride, are gifkaturated compote sad se ed 
to jom hands with anybody for which they Ive the least ; 
Suppose then we have a solution*of & silver salt, say of silver 
and that we introduce sbme body which will precipitate 
that silver‘in a fnetallic state, and suppose again that one atom 
of silver as itis precipitated is with one kind of elec- 
tricity, it is quite within the range o poe that the nlver 
atom, as it is precipitated in the solution, may be attracted 
by the sub-iodide of mlver when charged with another kind of 
ectricity, and so form a new molecule as it were, This bullt- 
up molecule will not be fully satisfied, but probably have an 
excess of the opposite kind of electrigty, with which the sub- 
lodide was charged, and the silver atoms which were oppo- 
sitely charged to those first attracted would in their turn be 
attracted, and so on until the i is, asit were, built up on the 
small quantity of sub-lodide first formed by the action of light. 
In the case Of silver bromide wo have the'same thing hap 3 
We have sub-bromide of silver formed, which is represented by 
one atom of silver, and one of bromine, Ag"Tir, and it is quite 
within the range of that another body may 
brought in contact with that, which, bemg with elec- 
triclty o ite in polarity to that with which this molecule 
is charged, may attract away, as it were, the bromine, and thus 
leave metallic silver iteelf behind. is what happens 
really in the case of what we call alkaline development. th the 
first case we had acid development, or an image t up by the 


^ deposition of silver from silver nitrate, and in the other abstrac- 


* therefore the light passing th 


tdn of bromine from the small quanti 
silver which is formed by the action of 
built up, however, would scarcely be a since the metallic 
silver thus formed would be nap etothe eye. Another 
phenomenon seems, however, to present itself, and that is, that 
the atoms of metallic silver, dnd of the unaltered bromide of 
silver, are oppositely charged with electricity, ahd combine to 
form fresh. sub-bromide of mlver; these new molecules of sab- 
bromide are reduced, end so the action goes on till an 
is built up, each molecule of'sub-bromide inally formed 7 
the action of light forming & nucleus for the reduction, 
instead of forming the iodide and bromide of mlver in collodion 
films, as is usually the case now, we form iodide and bromide 
of mlver on a metallic silver plate by allowing iodine and 
bromine va to have access to it, and If, after e»oosure to 
light, we allowed mercury vapour to act upon it, then the same 
of gction would take place, the comdensed mercury va 

would be attracted to those points which: had been acted Upon 
by light. That is the earliest form of photography, and was 
known as daguerrotype. * s 

I now propose to you a practical demonstration of the 
two methods of development of which I have shown you the 
outlines by t, I will ask you to notice the part of 
the spectrum which the silver iodide plate cuts off. Ihave placed 
such a plate in front of the slit of the lamp, and you will see the 
blue is cut off. Iodide like chloride cuts off the blue rays, but 
with more intengty than the chlaride. Where there is absorp- 


of sub-bromide of 
ht. The image so 


` ton there alone cun work be done, the blue rays are therefore 


most effective in altering iodide of silver. I have a photo- 
graphic spears laced in position, We have the 
Siemens as beers, a collimati ing lens (about which I need 
not enter into details), a prism through which the light has to 
pass from®the slit, and here we have a lens and an ordinary 
camera, I pro to place a plate coated with silver iodide in 
the of the arc, and another coated with bromide, and 
then develop them if e on the screen before you by the 
two methods of dtvelopment The first plate we is an 
ordinary wet plate, ££, wo have a collodion film w covers 
the plate, and this cóllod1on film contains iodide of silver, and it 
is molytened with nitrate of silver. We will expose that to the 
spectrum fora second. I have in front of the alit at ta 
solution of bichromate of potash, which euts off the blue, and 
would have no effect on the 
e slide, and givoga very short 
exposure: Now we will takea cell, Y, containmg what we call 
& developing solution, that iz, something which will precipitate 
metzilic xilver from the soluble nitrate of silver; we will plgce 
it upon ‘the stand of the lantérn, p, and by means of the lens a 
image of of the cell on the 
piece of yellow glass, x, in front of 
the lantern lens, I take the plete, aad ply immerse it in 


phase, I withdraw the front of 


«-the sqlutioh, and by degrees,you will see e; blackéning take 
e 


` NATURE 





| 





* 4 4 e 


ge , LDer- 45, 1881 


e. . y 
place. I am afraid the filr$ is®A litile tod in 
coming out more rapidly and more vigbrously ; and 
the image of the blue of the spectrum pexfecjly developed. I 
wil get my assistant tO take charge Gf this, and in the mean- 
while I will throw on the soreen spechum which ‘was. 
taken in a similar hanner. x ` 

Now we will try the other mode of ddtelogment,, which I hope 
will be more vimble to the audi than the'one we hare tried. 
n to form the Wo 


We will use the Siemens light 

will keep the yellow solution in front to cut off the Kus rays 
whilst f it, and then I am perfectly safe. Then we will 
remove the yellow solutipn, and give a very short exposure, and 
we will develop by the alkaline cess. We use the 
same apparatus as before for develo We have here a cell 
containmg the liquid which has a affinity fgr bromine, and 
I have no doubt we shall find thaf the solution will take away 
the bymine and leave metgllic silver behind. It will probably 
be rather slower than the otker in a mg. The plate is now ~ 
placed in the cell, and we eee the lines of the spectrum are 
appearing, sod finally the image is fully out. I now withdrew . 


it is now, 
we havo 


the w gloss. 
ou may ask how it is I can afford to let the light fall on the 
plate without causing a ftrther deposition, The fact 1s, this solution 





Fia. s. 


itself is coloured red,! and therefore the light passing through it has 
no effect on the bromide. I daresay by and by, when those pictures 
are thrown on the screen, es able to see what of: 
spectrum we have got. You will remember, then, that we have 
in these methods of basta der which I have endeavoured to 
bring before you two ki of chemical action—one a physical 
action of attraction exercitéd by sub-iodide of silver, the other 
a chemical one by the taking away of bromine from the silver 
slt e . 

The first mention that we have of a photographic spectrum 
in the red or below thered praa in the yeas 153 when Dr. Draper 
ana papa da ME ae Tc eto observe certain 

es in the solar spectrum below the limit of the red. I propose to 
show you on the screen a copy of his photograph, and explain 
how it wag taken. Dr. Draper ed m this way. Ho 
took a daguerreotypė plate, ex 
it to the spectrum, In Dr. Drapers 
whole of the blue and violet the delineated, 
1n part of the green and all of the yellow there ls a blank, but be- 

3 The plate was ibe isk? (eroa SAA 
e ` * 
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low these the lines in-the- A*fnd@B in the red are shown ; but | the other a decided yellow. The yellow you saw cut®off the 


still lower d there are lines delineated, which he cells bine ; the brown tint, if you that in the would allow 
a, B, 7 Recolleet the he procecdgd. He expomd the | the yfllow to bit cftt off not oily the blue but also 
daguerratype to light, sowed the spectrum to fall upon | some of the red too. How then ‘dg we explain yr tad (peened 


it. What was the meaning of that? The megning of that was truo he found that these lines, A B, «, B and 
he altered the iodide of silver to with, ve here a piece | themselves, but'he found:they were what we 


of iodide of silver paper. One has been exposed to ;| that is to say, what ought to be black ret ey 

and the other has not been to light xt and you will | and what t to be white before were black. How can this 

see the diffgrence in colour. a greenish brown tint, and | be explained? The spectrum was the same, the iodide of silver 
e P . * » 


i | NEN: nmi | | 
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plate was the eame, All was the same-except. the- previous ex- 

‘posure to light. How Müs remained unerplkine for a- long 

time. It was supposed there was a ‘certain 

sak that is to.say, that the; red. rays were PEENE 
Much tho blue had! done, and that tha yellow remained 

anl, But was thisgn explanation?. There can be no such 
thing ss antagonism of energy in’ this matter, and therefore it 


Id one ee farther explanation, 
investing the subject it fell to mp lot to ty 
mcin on the eee photograp 
experiments, led me to find that what was E to be 
onism of rays in the red part of the spectrum to those of 
the blue was no else but another chemical action which was 


y. / : 
I haye herea ive of a line drawing. I place a calladion 
putr contatilng ioni eof silver in contact with it, but before I 





op it I Bi piaco half of it a lation, of pero of Em. 4 
K whichis an ing solution, and on devel I find 
only half tis. image has appeared, Te tho w was not! Tnow Hirow an thie sereen K portion of the seer taken 
placed in the orygen-pero&ide ; to.adopt.the oplan ion here in thie way T bave just-carried out before In it you will see 
15 an antagonism of the peroxide of h; to the action vin of Draper's h The question arises, 
Ree el EET pda what would happen suppose the was in a de- 
oxidisiag solution such as nitrite? We have the 


“he got in the red ra bis Fae mies i 
it occurred to me did Lor. Draper's plate it had; 
been exposed to light a soda ch AP Ehe. 
„aad pita he allowed do spectrum to play spon i the bode 
of silver was anxious to o piles Fletes martir 
and so took up oxygen from the 


ELE combined iit oxygen; and that arde ol direc was can show you that it is possible by Balmain’s 
totally incapable of E SL Simply because its | paint. If I expose this to the light of the electric lamp we 
Rad roris serra i to attract; shall find that-of course it will become very luminous indeed. 
the mercury condensed from the Y vapom by which his Now whan I this luminous surface to the action of the 
was develo This then be an n of ought to happen, perhaps which will 
Draper's photograph hich should be capable of proof, and in| give ua an idea of pers I will try, and then 
er to it I will show the way I proceeded. I willtzkea'| I must poss round this because you will not 
P propa e of silver and it to light before you; then) be able to- see it at'a distanoe, I bring the light toga focus 
per to ieres drin ud uot n on thio MEA NERO aid D Œe Fes M. the 
inr (te nea as vro know, isa very'| paint, which is stil] luminous, In the spectrum for x shogt period, 
fact one w. E RUD and now I will pass it round, and-you will be able to see the 
esrb ieu in contact with it. ; first of all a bright patch, and then a black patch 
can D nul ceris of dui) Gidea . "p T SEDIT 


2 
put the cell and tho silver Har yoa. es the prepared: 
plate ın its narmal state. Pee electio ] 
upon it, and of course the iodide of silver [epe oe 


. the same results that Draper did in his reversed spectrum. If Our know. of value of'the photography of the 
A ee ante Sara nas | rr mm — 
correct, t to o -. | indeed a ect > 
the photograph, or rather of forming that: Ms ' ae the year 1872 Gum A 


arpiodide of silver por rather of the midi weil leas the 
o eter eidcm bug 

Dine rays havs nothing RE all todo mith ths maite i 
mathor a longer exposure than Tlia belare, 
result, I 






e 
that in the spectrum, where the 
otogrephic ection, ipsus be ee 
vey emus hope pgi 
hoping to fad somis dye by 
the ultra-red rays of 
en as I do now I should 
ne tae o followted any much chimera idea. But what V 
r silt) y correct, vir, that in that regions of 
certain dyes absorbed, & photographic action 
Su I take a with some 
silver salt, and flow over it a dye, and then expose it to the spec- 
trum ; I find where the d ees |: 
was formed, What was the of this? required in- 
was taken up was that of 
and 
it was found it 
the w, No IL E Now what was the 
Sf that in thee un Let us consult the 
E net ob BAR RE dE tain ee 
sential ad ee nae eee for df it absorbs in that 
work must be done as I have already sMo@n 
you, Su Twit oe in 
duce a solution of 


and ,cevered it with od 


when this iced 


on the and then Intro- 


great abeorption in the yellow, so that that perticular 
of spectrum bleached the cyanin blue which the 

cut off So that work and absorption went hand in hand: 
when the actlon was investigated more closely, it was found 





Yx. 5-1, PS , bleaching effect of ' 
eir with cyanin bine; IIL, bles hing effect of 
spectrum on a mirer bromide film stained blue; » photo- 


with cyanin Due exposing it for some Uie be ay 
it was found not only that the cyanin was b in the 
jum but it was also bleached in the blue, No. III. Fig. 5. 
t should be remembered that the only factor of differenco was 
in the first cose we had blue, in the collodion by itself, 


place it in front of the slit of the lantern, 
e cyanin a screen. 


ay 
S 
pap 
8 
Z| 
E 
QS 


ee 


is 
of silver by the action of 
i rd Ec mie eiie 


n of albumen. This was 
brfaaldes and iodfle of 


b . 
e - . e 
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e . 
silver, and developed'in the usi] way. Yon will geo that where 
the oxldisable matter is placed, thére we have epogition of 
pirereiben thoss paricular portio portions. Apply to the spec- 
trum developed on £ plate stajged Mth blue; where it 
is bleached in the yellow, the oxidistd dye will cause a deposit 
of silver to be férmed,! whilst where the blue rays have acted 
we shall have a deposition of silver? due AU dicey develop- 
ment, ar already ap explained. J throw upon the screen a spectru 
showing this, e film offcollodion containing ee al gig. 
was dyed, and then the bromide of silyer disso Ai Ie 
we have & in the yellow and also & b 
blue, one due to the o action of the 
on the plate, the othefdue to the n of the i 
Itelf, Next I will show you a photograph 
orhe Bak a dye piate plate, 


His 
on the silver stained with ea Vou wil) thus thus 
bend in the yellow impressed on the latter plate. 


ae exactly with the absorption of the cyanin blue 


pot 
same took place with cosin, [have an eosin solution here, and 
here is an of eosin which cuts off a great 
deal of the green—woe have the yellow, bnt the green is cut out 
and the blue is damped. -The is the principal portion 
the®work which has-to be 
dope on the dye will be done in that of the 
In the of the spectrum of oin taken with bromide 
of silver dyed with cosin, you see asa result that we have tho 

impressed by the blue rays, and also the plate impressed 
the green. The deposition of silver on the two parts is due 
to different causes: that in the 
on the dye; the work was not lone onthe silver directly, but 
on the dye first. That on the blue was due to the work done 
on the bromide itself. I may say that all dyes which I 
have found useful in the phic sense are what we call 
fugitive dyes; in other words, dyes which fade in the ht. 
Ladies are perfectly well with the fact that some dyes 
will not stand jor which iade most repidly give the Best: 
results in spectrum photography. 

(To be continued.) 
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CAMBRIDGE.—' Ihe Clothworkers’ Exhibition for proficiency 


ing Physical Science, tenable for three 
student at Oxford or Cambri: has been a 
The nert Clothworkers’ tion will be awarded for Physical - 
means of the examination for certificates to be held 
nert fly ¢ Schools Examination 
Candidates must be non-co e students of one 
ema standing at Oxford or Cambridge, or non-residents who 

to enter as such. 

oral and practical examinations in the second pert of the 


an 





Natural Sclences Tripos concluded on Monday last (12th). 
EE Stat tee ce itp cane sonis Io nebenbei asd 
pus A new room mes-uring ` 
sy i by frere is asked for, with motive power, a 
el il mee a slotting machine when — 
will cost 2257. 
College, will lecture on Methods of Physical Diagnosis three 
timos% week next terni, beginning Febeuary 2. P 
, LONDON i 
December 3.—Sir John Lubbock, Bart, 
specimens 
of the dried plent and made dicus on Lychnis oiscaria as a 
ua chet, oe AES g action 


abes space and new machinery are needed to 
me and larger 
there is a to itin. ball 
Mr. re place to puru e tet Lecturer of St. John’s 
e .SOCIETIES AND. ACADEMIES 
Linnean Socie D 
president in the —Mr. J. Harris Stone exhiliited 
and thet Ja visible afterta short exposure. 
aie aes fad dye ect as mnuclens for development, as 
jode ge bromido. . 


is due to-the work done . 


unattached | 
ed to J. Davies. 
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trap for ants, He ‘pointed ont peat gree “or four glutinous or 
suy rings situate immediately underneath the nodes in the 
Ants climbing the stems are arrested apd die 

at thé sutky renes, few Mach the flower, In 
Norway last summer he hag o s many ar95 Pesce oF 
the plants with dead and dying ants thereon ; he therefore 
submits whether the zone are a protection to the flow ers? the ants 
noxious? or that ther dead ultimately serve as pabulum 
for the plant? Dr. T. S. Cobbold@exhibited diseased roots of 
alee J hich he had received from Dr. Masters, They 
swarmed With myriads of nématcde worms and were also covered 
“with minute Acari, He referred the worms to the genus Legio 
dera, and stated that thirty-three years back he discovered similar 
es in the shrivelled leaves of Gloxinias|—Dr. Maxwell 

ers read a note on the foliation and ramification of Budaleda 
atiricwlata. He sifows from a study of the mode of development 
and other considerations that the leafy guricles between ps 
petioles represent leaves of a whorl, so that the verticil of 
two perfect and two lmperfett leaves. additional lmk between 
Loganiacere and Rublaces is thus afforded. Further degails were 
given concerning the multiple axi buds in this plant and the 
supra-axillary shootr, Someofthe tres alluded tp are usually 
explained on the hypothesis of furion, but the author shows that 
m this, asin many similar cases, the appranneea are dno toan 
arrest of development, in consequence of which parts that should 
become free in course of growth remain inse e, and in some 
cases are ‘uplifted ” with the axis as it lengthens, and are thus 
removed from their normal posiion.—Prof. Oven read a paper 
on the homology of tee ee ee tract, or the so- 
called pineal pituitary glands. e propounds the view that 
it ıs the modified homologue of the mouth and gullet of Inverte- 
brates ; that the sub-cesophageal ganglia or ganglionic mastes or 
neural cords constitute the centres whence are derived and can- 
dally continued the homologues of the Vertebrate myelon.—Mr, 
Mc communicated a paper on the Neuroptera of Madeira 
and the Canary Islands pted by the researches pf the 
Rev. A. E. Eaton in November and December, 1880. The 


ab iva preme Òf al tie! liad bees publishet ante inb- 
ject, a tabular stetemerit of the species found m the islands, 
indica In all about 53 


those Lnown also to exist in Euro 
species been noticed from the islands, of which 19 are 
known inhabitants of the Euro continent, and 4 African; 
7 species had Qeen found in Made, 41 in the Canarles, 16 
g common to both. The nded with a detailed 
account of the incl descriptions of several new 
ones, —The following gentlemen were ted for, and elected 
Fellows of the Soclety :—Capt, P. Greene, G. S. Jenman, W. 
Landau, E, G. Warnford Lock, Rev. T. P. H. Sturges, Lient.- 
CoL C. Swinhoe, G. C. Walton, C, S. Wilkinson, G. S. V. 
Wills, and Rev. Geo. Wilson, 


. 
Mathematical Society, December 8.— Mr. S, Roberts, 
FERS. ident, in the chair.—Mr, G. H. Stuart, M.A., late 
Fellow of Emmanuel College, Cambridge, was elected a Member, 
and Miss C. A. Scott was admitted into the Society.—The follow- 
ing papers were read :—On the polar planes of four quadrica, Mr. 
Spottiswoode, Pres R.S.—On some forms of cubic deter- 
F. Scott,—On the flow of a viscous fluid 
pe or channel, Prof. Greenhill— The covariant 
which is the complete locus of the vertex of the mvolution pencil 
of tangents to a cubic, Mr. J. J. Walker. 
Chemical Society, December 1.—Prof, Roscoe, presid 
in the chair, — The following papers were read Re A on 
the laws of substitution in the naphthalene series, Part n., by 
Dr. and Mr, Graham. The product of the action of 
cold sulphuric acid on 8 naphthol proves not to be identical with 
the isomeric sulphonic of Rumpf, but to be 8 naphthyl- 
honate, same substance may be obtained pure by the 
on of sulphochloride on B naphthol, By studying the,reac- 
tions of this y the enthors prove that bromine end the gulpiho 
group do not assume the same position in the body when the 
"pem 1s heated with bromine and salphochloride respgctivel, 
express the opinion that modifications of the OH grou 


Se icad to important modifications of the laws of substi- 
tuton. <A th, a fourth isomeric na. e-disilphonic 
acid have been obtained.—On benzylphenol and its es, 


by E. H. Rennie, The author has obtamed a monosulphonic 
acid and its salts in a crystalline condition, Ho has investigated 
the action of nifric acid and of bromine on ‘tho salts, Ho be- 
lievos ee to, be a para derivative,--Note on the 
acti i te on be i 

on o y chlorgparbapate o benzene in the presence 
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of aluminic chloride, by E. H. Rennie. —On peppermimt cam- 
hor and some of its derivatives, ÜyeR. W. Atkinson and 
in Yeshida, The authors have¢studied the action: of bichro- 
mate on this camphor, Menthoħe is produced; from its reac- 
tions the authors conclude that the*relation between menthol and 
menthone is similar to that between borneol and c&mphér. They 
have examined the physical properties of these*derivatrves, and 
give the probable constitution of these bodies. —On the produc- 
tion of oxalic acid from paraffin oil, by J. Galletly and J. S. 
Thomson, ‘lhe authors have acted on oil from e, 
with nitric acid, and find that oxalic acid is produced. 


Physical Society, November 26.—Prof, W. G. Adams in 
the char,—Mr. C. Vernof Boys read a paper on integrating 
apparatute 1eferring to his original ''cart" machine for 
i escribed at a former meeting of the Society, he 
showed how he had been led to construct the new machine exhi- 
hited, in which a cylinder is cagsed to reciprocate longitudinally in 
contact with a disk, and the integral by its rotation, Integrators 
were of three kinds: (1) radius machines, (2) cosine machines, 
(3) tangent machinés, Sliding friction inertia. render the 
fint two kinds unsuitable where there are delicate forces or rapid 
variations in the funchon to be integrated. Tangent machines 
Regens an pure rolling, and the inertia and friction are inappre- 
ciable@ They are therefole more practical than the other sort, 
It is to this that Mr. Boys’ machines belong. The author 
then described a theoretical tangent integrator depending on the 
mutual rolling of two smoke rings, and showed how the steering 
of & bicycle or wheelbarrow could be applied to integrate directly 
with a cylinder elther the quotient or uct of two functions, 
If the tangent wheel is turned th a right angle at starting, 
the machine will integrate a reciprocal, or.it can be made to 
integrate functions by an inverse process, If instead of a 
cylinder some other surface of revolution is employed as an 
integrating surface, then special integrations can be effected. 
He showed a polar planimeter, in w. the integrating surface 


is a sphere. A use of these integrators is for finding the 
total work done a fluid pressure-reciprocatinz engine. The 
difference of on the two aides of the piston determines 
the tangent of the inclination of the tangent wheel which ruus 


on the integrating cylinder, while the motion of the latter is 
made to keep time with thet of the piston. In this case 
the number,of revolutions of the cylinder measures the total 
amount of work done by the engine. The disk cylinder inte- 
grator may also be app to find the total amount of work 
trensmitted by shafting or belting from one part of a factory to 
another, An electric current meter may be made by giving 
inclination to tke disk, which» is for this made exceed- 
ly small and delicate, by means of a heavy magnetic needle 
deflected by the current. This, like Edison’s, ıs a directon 
meter, but a meter in which no regard is paid to the direction of 
the current can be made by help of an iron armature of such a 
shape that the force with which it is attracted to fill the space 
between the poles of an electromagnet 1s inversely as its displace- 
ment, and then, by resisting this motion by a spring or a 
pendulum, the movement is proportional to the current, and a 
t wheel actuated by this movement causes the 1eci ting 
cy on which it runs to integrate the current strength. Mr. 
Bors sehibited two such electric-energy meters, that 1, machines 
" integrate the product of the current strength by the differ- 
ence of potentia] between two points with to tme, In 
these the main current is made to pass dh a pair of con- 
centric solenoids, and in the annular space between these is hung 
a solenoid, the ypper balf of which is wound in the opposite direc- 
tion? to the lower half. os use of what “Mr. Boys calls 
“induction traps” of iron, magnetic force is confined to a 
small portion of the suspended solenoid, and by means the 
force is Independent of the positon. The solenold is hung to 
one end of a beam, and its motion w resisted by a pend 
, by which the engrgy meters may be hke clocks 
to give standard measure. The beam carries the tangent wheels, 
the rotation of the cylinder gives the energy expended ia» 
foot pounds or“bther measure. The use of an equal number of 
turns in opposite directions on the movable solenoid causes the 
instrument to be uninfluenced by-external magnetic forces. Mr. 
Boys showed on the screen an infige of an electric and 
by its side was a spot of light whose position indicated th 
energy and showed every flicker of the ligh? and fluctuation of 
current in the arc. He showed on the screen that if the poles 


are bxought too nearthe en ARUM is lem, art elut 
current is stroke end that if the poles are too far apart, though , 
. » », e . 


. 
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the elogtromotive force 1$ greater, the energ$ is less; so that the 
apparatus may be made find the distance at which the greatest 
energy, andso the greafest hes and lig! may be prod — 
At conclusion of the paper. Prof. W. G. 
G. C. Foster could not refrainsfrom expressing their high admira- 
tion of the ingenious and able manner in which Mr. Boys had 
developed the subject. 

December 10.—Prof, W. G. Adams in the chair.—New 
.members: Lieut. C. E. Gladstone, RN., Lieut. C. Gauntlett 
Dicken, R.N., Mr. Walter George Woolcombe, B.A., F.L S., 
Rev. Prof. Sircomb, Mr. Arthur Clayden, M.A.—Prof. Adams 
said that it had been thought advisable to invite the members to 
view the Smoke Abatement Exhibition now opened, and the 
meeting was adjourned for that popuh. Prof, Chandler Roberts 
acting as guide, — The next meeting of the Society yvi be held 
on January 28. - 
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Academy of Sciences, Dectmber 5.—M. Wurtz in the 

- chair, —The volume of the"works of Cauchy, the first of a 
new edition of the works of Niels-Henrik and the sciep- 
tific MSS. of Chasles® were presented and commented upoh.*- 
General survey map of France, by M. Perrier. This isa work 
of the geographical service of the War Department, and indi- 
cates, by curves, the orography of the country.—Moeridign ob- 
servations of small ‘planets and of comet 4 of 1881 at Paris 
Observatory, during the third quarter of 1881, by M. Mouches, 
—On the theory of chain-shot, by M. Resal.—On some applica- 
tions of the theory of elli functions, by M. Hermite,—Che- 
mical studies on the skeleton of ts, by MM. Fremy and 
Urbain. The substances forming the skeleton are chiefly, pec- 
tose and its derivatives, cellulosic substances in their different 
isomeric states, cutose, and vasculose. The results of analyses 
of stems, roots, leaves, petals, fruits, and seeds, also of the 
tissues of champignons, are given. It is thought they may be 
useful to botanists for classification, for physiological studies, for 
fossil &c., and that they have also 

indnstriel account of a zoological loration 
in the Atlantic, in the Zravoilewr, by M. Alph. Milne-Edwards, 
This oration was chiefly off the coasts of Spain and Portu- 
in August. In one case dredging was done at the great 
pth of $100 m., where numerous ani were met with, 
small indeed, but of high groups (annelids, crustaceans, &c.) ; 
the temperature was 4-3'"5. Near the Spanish*coeat, and 
beyond 1000 m, de numerous polypiers, mostly unknown, 
showed marvellous development at sofhe points. Am: other 
“ finds” were three very rare sharks (at 1200m), which seem 
never to leave the depths, a Norwegian Pontophile, which had 
been, thought peculiar to northern seas, a new *Pontophile, a 
gigantic Pycnogonidian, ten new genera of Bryozos, magnificent 
corals of the genera Losiodelia and AmpAshalta, a. remarkable 
Asteria representing a new genus, an organism got at 1145m., 


which belong to the p of Infusoria, and (there also) a 
fme Æ "Be Differs of fresh water.—On certain 
meteorological stations ifs proposed to establish in the neigh- 


bourhood of the North Pole, by M. Faye, He thinks little of 
the project. Its authors consider that the ice of polar regions is 
perhags the regulator of our climates ; but modern science shows 
the regujator to be rather inthe vast equatorial zone, whence 


storms travel over the two ispheres. After expounding his 
lay ar af these phenomena, Mr. Faye out that France 
wo do better to organise a meteo staton in the 

of linear dif- 


Azores rather than at Cape Horn.—On the 
ferential equations of the recond order, by M. Brioschi —De sit 
of metallic layers of different colours by electricitf, by M. Weil. 
Using & single copper bath, can cover steel or brass e.g. with 
bright layers o saeh and such a colour at will, by means of dif- 
ferent suboxides of copper, whose chemical nature is not yet 
detefmined, The same bath will produce the whole series of 
colours ing to the manner of exponng the The 
effect is not one of thin plates. —Obeervetions in 1881 on phyl- 
reni p defence adopted, by M. Bolteau.— 

ns of solar spots and facuke at the Observa of the 


Roman College during the third quarter of 1881, by M. Tacchini. 
-An exceptional marisma of spots occurred died (as cted). 
The solar activity has an increasing, 


grekter d nearly corresponding, 
d Ei cuan. "Teo fecula Viu aie i ui Dd 
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off jhe EN forming a uniform ' 


weak continuous spe 


straight liae across the .—On, Wendell’s t (g (88r), 
by M. Tacchini—Rectificaton and addition a previous 
note Ôn the curre of the solar spams, byeM.*Duponchel He 


ee ge eee 
others say 1882) pertapa 1889; but more probably 1892.- ` 
the curves defined by differential equations, by M. Poincaré, — 
Distribution of energy by electricity, by M. Deprex—On the 
determination of the ohm ; weply to M. Brillouin, by M. Lipp 
mann,—Variations of the 1esistance of electric machines with 
their velocity, by M. Lacoine, He fhows reason fom thinking 
these variations are explained by those of contact between the 
movable commutator and the in friction. —Determination 
of the illuminating power of simple iadiations, by MM. Crova 
and Lagarde, Sunlight and a Carcel lamp were com 
Part of the spectrum is isolated gvith a slit, amd a Nicol turned 
till strim cease to be perceptible. With the lamp the maximum 
nds to the radiation 592; with the sun, to 564.--On 
the velocity of cooling of at high temperatures, by MM. 


Maillard and Le Chateliír.—Combination of hydrogen with 
oxygen er the influence of electric qos, by MM. 
Deherin and Maquenne. ‘The state of humidity of the 


surfaces bétween which the is produced affects pro- 
foundly thé asture of the both as to external 
aspect, and to its action on the gases—On the titrage of 
cenoline and cenotannin in wines, by M. Jean.—Meteorological 
observations during a balloon ascent on October 20, 1881, by ' 
MM. Duté, Poitevin, and Du Havel These relate chiefly to 
formation of clouds.—Observation of palpebral reflex in chloro- 
formic ansesthesia, by M. .—On the con action of 
morphine in mammalia, by Grasset and Amb All 
researches on the antagänism of various medicaments to hine 
should be revised, the substances opposing the soporiic eects, 
and those opposing the ercito-motoi eflects of the alkaloid, 
being studied .—Resegrches on the history of genera- 
tion m insects, 
ment df diptera, by M. Viallanes.—Researches on the action of 
digestive juices of cephalopodg on amylaceous matters, by M. 
Bourquelot. Theliver and pancreas produce or contain a ferment 
which has no action on raw fecule, but which changes hydrated 
starch mto sngar,—On the diamantiferous beds of Minas Geraes, 
Branl, by M. Gorecix. —M. De gave some mformation 
with regard to the scheme for piercing the Isthmus of Corinth. 
VIENNA 

Imperial Academy of Sciences, December 1.—V. Burg 
in the chair, —The oM papers were 1ead :—R. Andreasch, 
on some further examples of syntheses of the sulphydantoins by 
means of eee acld.—Anton Tomaschek, on the power 
of movement of pollen-bags and pollen-tubes. —W. F. Loebisch 
anà Dr. A. Loose, on the action of carbonic oxide gas on mono- 
potassium ee the preparation of dipotasmum - 
cerate, by the sgme.— T. Hann, on the m y and yearly 
oscillations of temperature in Austro- Hungary. - 
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ARCTIC SUCCESS AND DISASTER 


doe has been stirring Arctic week. First we have 
the pyblication of one of the most remarkable narra- 
tives of €ne of the most successful Arctic voyages ever 
made, to which we refer in detail on another page. On 
Tuesday an influential deputation wdited on the Earl of 
Northbrook, to urge upon Government the necessity of 
sending out an expedition tq succour Mr. Leigh Smith in 
the Zira. And, also, on the same day, the wires Ts 
about two years ago trapsmitted thé welcome news of 
safety of Nordenskjdld’s expeditton in the Vega, and the 
successful navigation of the North-east Passagé, bore to 
Europe the sad news of disaster to the Feangetts. Sad 
though the news be, it is not nearly*so bad as was to 
be feared, for we doubt if many besides’ Mr. Gordon 
Bennett had any faith in the survival of the expedition, 
and the search parties that were to be sent out next spring 
were generally looked on as forlorn hopes. From the 
news which! has beén transmitted from Yakutsk to St. 
Petersburg, and thence to London and Paris, it is not 
quite easy to make out the details. The following extract 
is from the telegram of the St. Petersburg New York 
Herald correspondent to the Paris office of that paper ; 
he quotes from a telegram to General Ignatieff, dated 
Irkutsk, December 19 :— 


“The Governor of Jakutsk writes that on September 
14 three natives of Hagau Oulouss de Zigane, at Cape 
Barhay, 140 versts north of Cape Bikoff, discovered a 
large boat, with eleven survivors from the shipwrecked 
steamer /sansette, who had suffered greatly. The adjunct 
of the chief of the district was immediately charged to 
proceed with a doctor and medicines to succour -the sur- 
vivors at Jakutsk and to search for the rest of the ship- 
wrecked crew. Five hundred roubles have been assigned 
to meet the most urgent expenses. The engineer, Mel- 
ville, has sent three identical telegrams, one addressed 
to the London office of the Herald, one to the Secretary 
of the Navy at Washington, the third to the Minister of 
the United States at St. Petersburg. The poor fellows’ 
have lost everything. Engineer Melville says that the 
Jeannetie was caught and crushed by the ice on June 23, 
in latitude 77 and 157 east longitude. The survivors of 
the Jeannette left in three boats fifty miles from the mouth 
of the Lena. They lost sight of each other during a 
violent gale and dense fog. Boat No. 3, under command 
of Melville, having reached the eastern mouth of the Lena 
on September 29, was stopped by icebergs near to the 
hamlet of Idolaciro Idolatre on October 29. "There also 
arrived at Bolonenga boat No. 1, with the sailors Hind- 
mann and Hoross, with the information that Lieut. de 
Long, Dr. Ambler,*and a dozen other survivor had 
landed at the northern mouth of the Lena, where they are 
at present in a most distressing state, many havimg linsbs 
froren. An expedition was immediately sent from Bolo- 
nenga to make diligent search for the unfortunates in 
danger of déath.” 


From this and Gein the Reuter’s telegram it would 
seem that Bdat No. 1 has not yet turned up. The’ spot 
where the disaster overtook the Feannerte is a short dis- 
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e, 
tance east of the most easterly or the New Siperian 
Islands. The exact spots where tReeboats landed are not 
quite&lear, and proBably thet has beef some misspelling 
of names; butitis evident that & is somewhere on the com- 
plicated delta of the Lena. It will be rememberedhat the 
Feannette, the old Paadora, was sent out “wo and a half 
years ago by Mr. Gordon Bennett, for Arctic exploration 
by the Behring Straits route. It now appears that Mr. 
Bennett's instructions were that the ship should keep by 
the east side of Siberia, and embrace the first favourable 
opportunity of making for the Pole. These instructions 
her Commander, Capt. De Long, had evidently been 
doing his best to carry out. She was last seen in Septem- 
ber, 1879, when she was steering north-east from Wrangel 
Land. Probably she has fun round the northside of the 
Island, and attempting the north-west route been caught in, 
tte tirift like the 7474/2407; and finallyerushed. The suffer- 
ings of the unfortunate explorers must excite universal 
pity, though all will rejoice that it has not come to the 
wors? with them. The route they took was a perfectly 
new one, and it is possible they may have something new 
and important to tell us. The expedition was in some 
respects of the old-fashioned kind, rushing blindly into 
regions about which absolutely nothing was known; 
but this is how all knowledge has been purchased. Still, 
had something. of the scientific method of Baron Norden- 
skjöld been adopted, the result might have been different. 
Further news of the shattered but so far saved expedition 
will be anxiously looked for; they will have an exciting 
and terrible story to tell, but we trust that their sufferings 
will prove not barren of results to science. If they have 
established the existence of a line of islands to the north 
of the New Siberian Islands, one more of the Arctic 
problems will have been solved. 

In view ofthis disaster, no doubt it will be a relief to 
manyeto learn that Lotd Northbrook reply to the depu- 


tation from the Geographical Society was quite favourable - 


and that probably a relef expedizion will be sent out for 
the Esra, At the same time we believe a Governtnent 
expedition, however much Mr, Leigh Smith deserves, 
such attention, was not necessary ; ; and we doubt much 
if Mr. Leigh Smith's relatives were not rather surprised 
when it was suggested to them that they should 
petition for Government assistance. Now that the 
search expedition is virtually decided on we wish it every 
success, at the same time hoping that it will be strictly 
confined to its ostensible purpose. To Government Arctic 
explorations we are certainly favourable; buteve trust 
that the next expedition sent out will be constituted and 
‘organized on as thorough a scientific method as that in 
the Vega ; and that, as in the Vega, there will not only be 
a special scientific staff, but that the real commander of 
the expedition, subject to contingencies of navigation, will 
be a man with the scientific training and methods of 
Baron Nordenskjold, In short, let the staff consist of 
men trained in the various departments of science, and 
not priméd ia haste for the occasion. 

The unfortunate disaster to the Feannstte will no more 
check Arctic exploration than many another greater dis- 
aster that has marked the progress of knowledge ; jt can 
only be hoped, while expressing ouregenuine sympathy 
with the sufferers, that Arctic explorers will learn from it 
all the lessons it aught to teach, 
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Life, Letters, and Jofrnals of Sir Charles Lyell, ger, 
Author of the Principles of Geology, &c. Edited by 
his Sister-in-law, Mrs. yel. In two volumes. With 
Portraits. *([ondon : John Murray, Albemarle Street, 
' 1881.) 

. IL 

a our previous notice of this work we have dwelt at 

some length upon the insight which it affords us con- 

cerning the origin and history of the book, which consti- 
tutes Lyell’s chief title to fame, But the fact must not 
be lost sight of that, besides writing the “Principles of 
Geology," Lyell gave to the world a number of other 
booxs aad original memoirs of the highest scientific 
value, though their fame has been overshadowed, to some 
extent, by that of his great work. The “ Principles, qf 
Geology" was not, ‘as some would have us suppose, a 
mere compilation from the works of other authors, for in 
every page of it we find embodied the results arrived at 
by the author after careful personal observation and close 
reasoning. Lyell, in a Jetter addressed to Edward Forbes, 
in 1846, very properly protests against the idea that ori- 
ginal observations and theories are only to be published 
in journals of science and , the proceedings of learned 
societies, He says :— 

“On the Continent I no priority for an 
Maid or facts which pipi 2 in ae 

iples’ and ‘Elements’ When Geological Society 

France voted a sum of money to Archaic to draw up a 
report on the p of geology for ten years (1835 to 
1845, I believe), he wrote to me to say that all treatises 
on geology were left out of such reports, as they were pre- 
sumed to be compilations, authors taking care to take 
date for their discoveries in scientific Newsbeat as my 
book was an exception to such rules, he wis me to 
sond him an exact list of all my theories and 
facts, and their dates, which, owimg to their numerous 
editions, no one could make out, and which he must 
neglect without such aid” (vol if p.107) , 

Among the new observations and generalisations to 
which Lyell may justly lay claim, we will here allude to 
* one only. Before the appearance of the “Principles of 

Geology" no serious attempt had been made to bring 

iato correlation those important deposits which overlie 

the chalk, which the labours of the Itallan and French 
naturalists had invested with so much interest. William 

Smith’s classification of strata, which had met with very 

general &cceptance, both in England and on the Continent, 

dealt with the formation from the Carboniferous to the 

Cretaceous inclusive: But above and below those limits 

the greatest confusion and doubt existed in connection: 

with all questiqns of geological classification.* 

What S ck, Murchison, and Lonsdale did for 
the pre-Carboniferous rocks, Lyell accomplished single- 
handed for the post-Cretaceous; and his classification, 
though the advance of knowledge has necessitated modi- 
fications in it, is ar the present day*universally accepted 
sq far as its main features are concerned. q he amount 
of work undertaken by Lyell in collecting the facts upon’ 
which this Tertiary Classification is based was enormous, 
and is well set forth in the volumes before us (vq). i bp. 

_ 19-389). 

Besides the “ Principles of Geology " and the expan- 
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sions of the last pátt oi work, pablished under the 
successive titles of “ Elements of E once A 
Manual of Geology” and “The Students 

Geology," Lyell wrote four velum£s of ^ Travels in N i 
America,” teeming with origina! facts and sea b 
and his “ Antiquity of Man,” or a&'the > Saturday Review 
called it, “ Lyels Trilogy pn the Antiquity of Man, Ice, 
&nd Darwin." Andin edition to these sepamate works 
nearly seventy original memoirs ‘contributed to Scientific 
journals are recorded in the list at the end of the work- 
lying before us, besides reviews, lectures, and addresses, 

In obtaining the materials for these multitudinous publi-' 
cations Lyell was 2 most indefatigable worEer. Every year 
he gpent a number of gnonths in travelling over parts of 
Europe or his own country, examining for himself the 
districts gf which he had to treat in his works. It was 
very characteristic of Lyell that, though willing to learn 
from the yaungest of his contemporaries, he never took 
anything on’ trust Where personal examination was pos- 
sible; and it was rarely indeed that his acute powers of 
observation and logical mind failed to extend, improve 
and correct the results attained by previous workers in 
the same field. He visited North merica four times, 
spending thirteen months on his first tour, and nine 
months on his second, and subsequently wesided for some 
months at Madeira. 

Bat it is not only on account of the record which they 
contain of Lyell’s own work, that the volumes before us 
are of such great value. Lyell was an active participator 
in all the scientific movements of his day, and his account 
of the meetings of the Geological Society, with its stormy 
debates, of the Geological Club and its convivial gather- 
ings, of the Royal Society and the British Association, 
are full.of thé most lively and interesting ' Con- 
cerning a debate at the Geological Society in 1829 he 
writes to Mantell ;— 


“The last discharge of Conybeare’s artillery, served 
by the great Oxford engineer against the Fluvialists, as 
they.are to term us, drew upon them on Friday & 
shagp v of musketry from all sides, and such a broad- 
side at the sade from S d d de enough to sink 
the ‘ Reliquise Diluvianz' and make the second 
volume shy of venturing out to sea. After the memoir on 
the importance of all rivers which feed the ‘main river of 
an isle, and the sluggishness of Father Thames himself 
‘scarce able to move a pin's head,’ a rfbtice ‘of Cully, land- 





surveyor, was read on the prodigious force of a. ot 
meam, !the College,’ which has swept awaya bridge and 
annually buries large tracts under uckland then 
jumped up, like a counsel, said Fitton to me, who had 
come down 

“ After his reiteration of Conybeare’s Pied at Fitton 
made,a somewhat laboured speech. wed, and then 


Sedgwick, who decided on us or v deluges, and said 
the simultaneousness was dis ed for ever, &c., and 
declared that on the nature of such floods we should at | 
resent ‘doubt and not EDERE o EBRE, 

(vol 1p. 253) 

Here is his account of the EE EE of the 
Geological Society in the same year :— 

“Sedgwick quito astonished them, it in the 
chair at the general meeting, which was very iy RIL Among 
innumerable good hits, when 
Astronomical Society, and Herschel, their president, he 
eager a marriage (for he is just 

to marry the daughter of a,Scotch clergyman), 
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‘May the h GE Herschel de perpetrated and, like the | is older than the Devonian as appertaining to bis Silwrian” 


beWustrious astronomers for three generations. 
May all the cong ions wait upon ! may Virgo go 
before, and Gemini foll§w ager!' oor H., notwith- 
standing his confusion, got up after a roar of laughter had 
continued for three minytes, and made a ous speech” 
(vol. i 251). : 


In the whole of these letters dE Lyell there is a striking 
absence ef anything like jealousy or ill-nature in his 
remarks. His judgment concerning his contemporaries, 
whom he the greatest facilities fot knowing, appears 
to be bly just and such as will, we believe, be 
endorsed by posterity. Taka for example what he says 
concerning the great rivals Murchison and Sedgwick ir 

Murchison “has a little too much of what Mathews 
used to ridicule in bis slang as he keep-moving, go-if- 
it-kill-you’ system, and I had to fight sometimes for the 
sake of geology, as his wife had for stren to make 
him proceed with somewhat less preeipitation” (vol. i 


P. 107), 

A ET is one who has worked at science chiefty for 
the rewards, but not entirely, for if he had had no pleasure 
in it he would have failed ; Sedgwick and Conybeare for 
the pleasure chiefly. What I shall always cherish, is a 
love for science, rathêr than its rewards; but I indulge 
the hope of profit, as the best earnest of usefulness, and 
also against its g a duty to accept some offer of 
an uncongenial situation ” (vol i. p. 373. 

“ Sedgwick asked me to walk home with him. I found 
a gloom upom him, unusual and marked. I most care- 

y avoided all allusion to the rejected living, but 
now when the first excitement of d ing the boon is 
over, and that others have expres:ed their wonder at it, 
and that he finds himself left alone with his glory, he is 


dejected. He told me, Thursday that he wished 
ore he left ara n to do something.» ‘Now if I 
take a living instead of going to Wales, I abandon my 


professorship, &nd cannot get out the volume on the 
rum rocks with V ger &c. Then he hinted that 
& year, wben this is done, he may retire on some 
living, and marry. But I know Sedgwick well enough to 
feel. sure that the work won't be done in a year, nor 
perhaps in two; and then a living, &c., won't be j 
ready, and he is growing older. He has not the applicg- 
tion necessary to make his splendid abilities ina 
work, Besides every one leads him astray. A man 
should have some severity of character, and be able to 
refuse invitations, &c.' The fact is, to me great in 
science, a man must be nearly as devoted as a lawyer, 
and must have more than mere talent" (vol i. p. 375). 


With respect to the unfortunate quarrel between these 
two pioneers in the study of the older palzozoic rocks, the 
line which Lyell adopts appears to us to be singularly 
just and judicious. He could not but see that Sedgwick's 
wrongs, like his maladies, were to 2 great extent imagi- 
nary, and, doing so, was filled with regret at the folly 
which made so able a man nurse his mortification and 
rage till it embittered the whole of his subsequent life, 
Writing in 1855 Lyell says :— e 

“In s new edition of his ‘ Geology,’ just out, he 
makes the Lingula beds Cambrian, just ec | do, which T 
am glad of, as however Murchison may complaif, it i$ 

we that are adhering to the orlginal divisions and 

names adopted by Murchison and Sedgwick. It would 

be wrong to give up the term Cambrian just when*we are 

beginning to have 2 distinct fauna for it, as Salter was 

the first to ghow h and Barrande in Bohemia. 

Sedgwick s attempt to the Lower Silurian into his 
Cambrian is even worse than Murchison claiming all 
e C] * * 


(voL. ii. p. 205-6). e 

Lyc had great opportunitjes of knowing Cüvier, and 
we cannot refrain from quoting wbat he tells us about 
the great naturalist's method of organising his work :— 

“I got into Cuvier's sanctum sanctorum yesterday, and 
it is truly characteristic of the man. In every part it 
displays that extraordinary power of methodising which 
is the grand secret of the prodigious feats which he per- 
forms annually without appearing to give himself the 
least trouble. But before 1 introduce you to this study, I 
should tell you that there is first the Museum of Natural 
History dpposKe his house, and admirably d by 
himself, then the Anatomy Museum connected with his 


dwelling. In the latter is a library disposed in a suite of 
rooms, each containing works on one subject. ere is 
one where there are all the* works on ornithology, in 


angtber room all n ichtbyology, in another osteology, 
in another /aw books! &c., &c. Wen he is engaged 
in such works as require continual reference to a variety 
of authors, he has a stove shifted into one of theserooms, 
in which everything dn that subject is systematically 
arranged, so that in the same work he often takes the 
round of many a ents. But the ordinary studio con- 
tains no booksh It is a longish room comfortably 
furnished, lighted from above, and furnished with eleven 
desks to stand to, and two low tnbles, like a public office 
for so many clerks. But all is for the one man, who 
multiplies himself as author, and admitting no one into 
this room, moves as he finds necessary, or as fancy in- 
clines him, from one occupation to another. Each desk 
is furnished with a complete establishment of inkstand, 
poe a pins to pin MSS. together, the works imme- 

i desde ee the MS. in hand, and in shelves 
behind all the MS. of the same work. There is a sepa- 
rate bell to several desks. The collaborateurs are not 
numerous, but always chosen well They save him ev 
mechanical labour, -find references, &c., are rarely ae 
mitted to the study, receive orders, and speak not.” 

“B who, in imitation of Cuvier has many 
clerks qå colaboratearg in known to lose more time in 
o g this auxiliary force than he gains their 
work, but this,is never the case with Cuvier. en I 
went to get Mantell’s casts I found that the man who mgde 
moulds, and the painter of them, had distinct apart- 
ments, so that there was no confusion, and the despatch 
with which all was executed was admirable, It cost 
Cuvier a word only" (vol. i. p. 249). 

Although Lyell devoted all his energies to the advance- 
ment of geological science, and, as his letters show, 
steadfastly refused all honours and engagements which 
would interfere with the performance of the great stasks 
he had set before himself, yet he was far from being a 
recluse or one refusing to take an interest in the affairs of 
the time. His earliest essays in the Quarterly were 
ethployed in the advocacy of the importance of giving 
scientific instruction in schools and universities. In his 
“Travels in North America” he devoted 3 chapter to the 
subject of University Reform, and his remarks produced 
a great impression at the time, and before the Public 
Schools Commission he gave important evidence, In 


the reform of the Royal Society he was one of the most . 


active merbes, and in many of the great movements of 
the day we find him playing the part of ‘an earnest and 
advanced liberal. ` A 

On other than scientific subjects we may not stag to 
speak here, but we cannot refrain frone mentioning that? 
Lyell’s works on America,did much to dispel among the 


educated clabsgs, onsboth sides of the Atlantic, the feeling — * ` 


LY 


A 


» 


l : 172! x ^. 


` of the caritatures ii? ickgns’ ^ 


k B =. 
of irrietion which been aroused by the publication 
Notes * and 
‘¢Martin Chusalewit.” Non-scientific readers, too® will 
fid much to interest tem in these volumes, in the 
sconversftion’ and anecdotes of such men as Scott, Lock- 
hart, Rogers, Babbage, Macaulay, Sidney Smith, 
Milman, and many other eminent men with whom Lyell: 
was on terms of close intimacy. The literary gossip is 
indeed. scarcely less interesting than the scientific. 

OF Lyell’s amiable and gentle nature these letters and 
journals afford abundant and Inferesting evidence. His 
correspondence with his wife and sisters? atd "his little 
nephew, abound with illustrations of the beautiful traits of 
his character ; and the warmth of his attachment comes 
out very strikingly in his «communications with Man- 
tell, Fleming, Horner, Darwin, and others, with whqn 
he: was in constant and friendly intercourse. His 
greatest weakness was perhaps the excessive caution, 
sometimes approaching timidity, which is exemplified 
wery strikingly in his correspondence with Darwin and 
Hooker in vol ii. pp. 361-366. But,it must be remem- 
bered that it was this same cautious habit which first 
enabled Him to gain the public ear, when it was but little 
disposed to attend to the teachings of science, and his 
reputation for this character gave to his later writings on 
scientific questions an authority which perhaps no other 
liying writer could command. It was in consequence 
perhaps of this that Lyell's opinions on the subject of 
‘evolution, as stated in the ''Antiquity of Man," were 
"received by the public like the summing up of a. judge, 
srather than as the-speech of an adyocate, 

We cannot. better conclude this notice of Lyelb than: 
by quoting the words of his friend'the late:Dean Stanley, 
on the occasiom oP the funeral sermon in Westminster 
Abbey :— T e 

* Of him who is thus laid to rest, if of any.one of our 
time, it may be said that he followed truth with a zeal as 

ified as ever fired the soul of a missionary, and with 


ah ty as child-like.as ever subdued the mind of a 
simple scholar. For discovering, confirming, or rectify- 
ing conclusions, there was no journey too distant to 
undertake. Never did he think of his dwn fame or name 


in comparison with the scientific results which he sought 
to establish. From early youth to extreme old age it was 
to hima solemn religious.duty to be incessantly ing, 
constantly growing, fearl co ing his own mis- 
takes, always ready to receive and uce from others 
that which he had not fo himal Tiede and religion 
for were not only not divorced, but were one and 
indivisible." 
These words were spoken when the grave had but just 
closed over Lyell's mortal remains, but in*the hearts of 
many who had the happiness.of knowing and loving him, 


his memory willlong continue green. 


A Joun W. Jupp 


OUR BOOK SHELF 


"A Treatise on tha Diseases of the Nervous System. B 
James Ross, MD. Two Vols. (London: Churchill 
and Co., 1881.) 

"THIS s a comp, treaflse on Diseases of the» Nervous 

pyskem, ill 

many’ woodcuts, of which the latter, have, mostly been 

borrowed from severál well-known anatomical and physio- 
valkablo 


* logical works The bogk is in many tespeets a 
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one, though in others R if*not altogether gatisfactory. 
The author is thoroughly accomplished n° all tha 


‘concerns the anatgny and phygiology ef the nervous 
Ri and he is evidenti impressed with the 
lute impogance of an adequate attention to. details. 
of this kind. on the part of thosg* who would master’ or 
keep themselves abreast of modern imowledge concern- 
ing disease of the nervos system. A vast amount of 
work has been done in strengthening our knf'wledge in 
this direction during recent years, and as a corfsequence 
in no department of medicine have er advances in 
the direction of presion of diagnosis arrived at. In: 
no other work are these anatomical and physicfogical data, 
on which the practitioner must largely depgnd, so copiously 
reproduced. In this directión, indeed, there is some re- 
dumdancy. Some ofethe chapters (such as Chap. E. of 
Vol L) might with advantage have been omitted alto- ' 
en from the presefft work, whilst others. (such as 
hap. I. of VoL II), dealing with the Anatomy and 
Develop t of the Spinal Cord, might have been very 
considerably curtailed. An anatomical treatise is one: 
thing, but a work on a departmeht of practical medicine 
is another thing altogether, although in it many anatomi- 
cal references ought to exist. On the physiological and 
cal sides, what the author has to- say concerning 
ibi Functions generally, and concerning. “ Syn- 
kinesis” (or the pathology of Associdted Movements), will 
be found to be both judicious and more or less. o: 
But in studying the author's account of the special 
diseases of the nervous system, especially in the light of 
other previous and fuller disquisitions, one cannot help 
seeing that much of the work (as in the section on. Para- 
lysis of. the: Facial Nerve, for instance) partakes of the 
nature of careful compilation, and is defective in evidence 
that the-author hi has had any very large experience- 
of the diseases concerning: which he treats. Some of the 
special diseases are indeed altogether inadequately dis- 
cussed, considering. the. style: of the work generally. In- 
fine; this eade tough not without considerable merits, 
is unequal and in many places over-diffuse h ‘its treatment 
of different parts of the subject. Greater pol iai 
evidence of a larger ical experience in dealing wi 
the different nervous bases would have made the book 
more evenly balanced, and:caused the;reader to think less 
of its redundancies. These blemishes might perhaps 
rectified in a su ent edition. At present itisa 
work. which will pro y possess more interest for the 
few who are: already conversant with nervous diseases, 
than for the many medical men and students who: desire 
to make themselves more acquginted with them, To the 
latter its bulk (about 1600 pages) will probably be alarm- 
ing. The-book ends with.that most commendable thing, 
a good index, 





LETTERS TO THE EDITOR 


Tu assed 
Uh a ot ol Hel pt sth 


or te vides UA UM A N: 

No mei takes of anonymens, commcnications. 

[The Editer urgently requests to hec theix letters. 
as short as possible, The on his space is s great 
that it is impossible otherceiss to ensure the even 
af communications and novel facts, |} 
The Function of the Ears, or the Perception af 


Direction 
*RxyxRING to the letter in NATURE (vol; xxv. p. 124): I'may 
add. that. M, Buhler, our French lan san, oleae 
nicely the direction of sound. phat fmol, i gp 


e 
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. PUER 
the ground , wal “alo ing, the walk was to be 











whistle. A | l 
& curve; Buhler, with little hesitation, pointed out the | 
places where should Y laid by a mam who opened a harrow 
path with a hatchet. B ditt not retrace his steps, and left m 


gren after sa that he had ed the t ude of-a walk 
metres ud i He then p lained of the oie 
had experienced becguse that stupid darkie had whistled 

of shouting, When the ground vys cleared a few days after- 
wards, I feund the curve even seemingly fanltlers. When 
listening @0 each-whistle Buhler turned his not towards 1t, 
but in the direction of the curve which must ultimately meet it. 
Have not English landscape gardenerw the same faculty of 
judging righy direction by sound. ANTOINE D'ABBADIE 

Abbadia, H i 


endaye, December 11. 
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Dante and the Southern Cross . 


n “whereeDante could have learned about this 
constellation " (ese, p. 152) has beeh discussed by modern 
commentators on the passage referred to, The gen conclu- 
sion arrived at seems to be that it was the delineation of 
the ‘ stelle” on Arabian celestig! globe® The best 
sci c discussion of the question will be tound,m Humboldt’s 
Kasmos il. 205, 6 (ed. 1870). Might not, however, the line 
“Non viste mai fuor ch’ alla prima gente” suggest that Dente's 
knowledge was derived from some record or tradition, of the 
vislbility of these and other southern stars to the inhabitants of 
the Mediterranean sh before the on of the equinoxes 
carried them below their horizon ? *‘ Prima gate gman 
paren s ”—recalls hr y Horace's 


THE 


rendered ‘‘our first esistibl, 
*' prisca gens mortalium, “J. J. WALKER 
nivermty Hall, December 18 





Your ndent who inquires whence Dante obtained his 
knowledge of the existence of the Southern Cross may®be re- 
ferred to Humboldt's travels for one explanation of this remark- 
able fact, I apprebend your correspondent alludes to ‘the lines— 

** To the right hand I turn’d end fix'd my mind i 
On the other pole attentive, where I sew 


ea 


Ind v 
Dr. Barlow, the commentator of Dante, ‘Humboldt’s 
explanation, and says: $‘ The principal stars of this -constella- 
tion were known when te wrote, and in the description here: 
there is a reality attested by all who have seen them. 
were once visible in our northern here." Alexander ' 
yon Humboldt, from whose philosophic soul the poetry of na 
wgs never absent, says of them :—'' In consequence of the 
cession of the equinoxes, the starry heavens are continually, 
changing their aspect from on of the earth’s surface. 
The early races of mankind behe in the far north the glorious 
constellations of the southern hemisphere rise before them, 
which, after remaining long invirible, will again appear in these 
es after a ‘lapse of thoneands of year The Southern 
Cross began to be invisible in 53° 30’ n latitude, 2900 years 
before our era, since, according to Galle, this constellation 
might previously have reached an altitude of more than 10°. 
it disappeared from the horizon of the countries of the 
Baltic the great pyramid of Cheops had already been erected 
more than 500 years.” Barlow therefore infers with Humboldt 
that Dante knew of the Soutbern Cross by tradition, and adds 
that the words our ‘‘first parents" do not refer to Adam and 
Eve, but to the early races which inhabited Europe and Aria. 
Grosvenor Street SAMUEL WILKS 








Helopkyton Willlamsonis 
l 


T AM to see that I have overlooked two mistakes in my 
bnef note w u published in your last number (p. 124). . 
Tn the fifth line tyleides should have been AfyriepAyl- 


leides ; and lower down 
Victoria University, Manchester, 


A Smokeless London 
IT ts not very improkable that we shall in a few years be 
indebted to the electricjight for our sogrce of nightly illumina- 


rrger should 5f course be Unger. 
Wy. C. WILLIAMSON 
December 9 * 
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j| the atmosphere, but gradu 


-| Amongst 
—bright ‘ochreous yellow in colour its long deposition ie th 
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tion, Before such an eventuality it would be interesting to 
know if there are any serious objectiohseto employing hydrogen- 
gas af our heating agdht. SmoPeles and mnocuous in combus- 
tion, ıt would relieve us from ills under which we labour 
now. When it was tried—aftef impregnation with a hydro- 
carbon—as a lighting agent (at Chichester, I belifve) s8me years 
ago, it was found wanting, but there was no difficulty, I think, 
experienced in ucing it cheaply from the decomposition ot 
it through the mains, No notice, I believe, 
has been directed to this at the Smoke Abatement Exhibition. 
Will you lindly raise the sue, and let us know the advantage: 








or disd of tie project f EDMUND MCCLURE 
I, Onslow Place, S. W.» December 16 
e. 9 
Meteors 


ON the evening of Wedue dey, November 16, whilst «weeping 
the western heavens in search of comets, I was stdtled bya 
bnilrant illumination to my ngae Looking up hastily, a bright 
meleor was seen mqving rapidly in the noith-eastern heavens ; it 
sfarted about 3" north of Capella, and traversed a path of some 
IC? in a north-easterly direction, passing about 2° above (or west 
of) 8 Auripge. It flight did not exceed three seconds, when 
it burst with a darzling Buy to be compared only to the 
white&ess of the electric light. Atthe moment of bursting, 1t 
must have been at least five or six trmes as ht as Venus at 
her maximum. It left in its wake, covering the full length of 
its path, a thin, reddish tram, which drifted slowly toward the- 

the stars, gradually collecting into a lightish 
cloud at its north-east end. Notng the remarkable permanency 
of the train, I turned the telescope (a 5 inch refractor) upon it, 
and was surprised to see a brightly-glowing mass of pinki«h 
smoke. The same matter was stretched out toward he south- 
east into a long, straggling stnp. This trall 'was about j? ir 
breadth, and coal be y seen with the ‘telescope for a dis- 
tance of at least 10°. e whole of this drifted north-easterly 
over the stars, curling slowly like a mghy serpent; it was 
knotted in places with cumulus forms, probably due to minor 
explosions m the meteor. The outlines of this wonderful train. 
of celestial smoke were well defined ; it did not diffu-e itself into 
faded, beco more contorted 
each moment. the whole time of its bility it retained 
its pminsh oplour. e first appearance of the meteor was at 
6h. 48m. local time ; the train remained visible to the naked eye 
for about six nunutes. Im the telescope it was distinct up to 
seven Ü'clock, and at 7h. o3m. it could still be seen"in the 
instrument, While visible, it drifted about 4° to the north-east. 
No explosion was heard, though listened for. Latitude of place- 
of observation, 36° 10’ north; longitude west of Greenwich, 
86° 49’. E. E. BARNARD 


Nashville, Tennessee, U.S.A., November 27 


Ox Wednesday, December 14, at 10.30 p.m., I saw a very 
brilliant meteor. It appeared to start from the barren region of 
the Lynx, bordering on the Twins, a little to the east, and above 
Pollux, and travelled in the direction of Canis Minor. It was 
much brighter than ary object then shining, though Jupiter and 
Sirus were both visible, and left a train of light behing which 
a to be granular, of a dull red colour, and fusiform in 

pe. I did not see the meteor through its entire path, on 
account of a houte intervening, bat the train of light behind it 
was not visible at the commencement of its path, and appeared 


to terminate the disappearance of the meteor, was 

by Sr the brighlest meteor T ever say. The same evening and 

the week previo I saw many meteors in the region of Anes, 
| but none very brilliant. . OWARTH 


Sheffield Museum and Observatory, December 18 





Herbaceous Sterh on a Palseolithic Implement 


INSTANCgS are so extremely rare where vegetable material (ag. 
old as the dnftravels) is found adherent to drift implements, 
that the following instance is idend worthy of note :— 

my collection of Palæolithic mplements {10m the nergh- 
gf Bedford, I have one ‘ectly unabraded example 


drift. Near the middle of the Implement there are the à 
of some herbaceous stem firm] fixed to the fint ; the colour of 
the ble material is bright ochreous, and under the micro- 
scope ie vegettble structure (especially the vessels) is most cTeshly 


bourftood 


RT, & double 


position in , WORTHINGTON G,SMITE 
125, Grosvenor Road, Highbury, N. ears 





Awned Carpels of Erodium 


Sim Jon Lunsocx's addrem to the British Association, and 
Mr, Francis Derwin’s paper in the Linnten 7ronsaction;, 


F 


stalled as to Eresiuw by nearly half a century. In tho Mags- 
sine of Natural Hi for 1836 is a modest contribution of 
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sensibility.” The five awns lie in grooves of the 
He gires 
torsion, and af fbe carpophore (not da REM 
lar ones of F. Darwin Hildebrand). He states that aridity 
causes the awns to twist, and so to extricate themselves from 


their and at the same time downy filaments bristle forth 
from the a and the achenes detach themselves and fall to 
the ere the awns still continue to twist and keep 
tum over, so as to recede from the parent plant, At]la.t 
byt they become liké balloons wafted Viu: by every 
zephyr. But motive power has not ceased with the awn ; the 
slighest hygrometric produces motion elthle backwards 


or forwards in it; and the constent tendency of 
to serew the seed inte the ground (Mr? Mallet's italics), Such 
the shape and sensibiity of the awns, that may be 
readily app which 





The Song of the Lizard 


WHILST quartered in St Helena, at Latider Hill, 
frequently disturbed by the '' /eserz-Zwwet " of a small lizard 
verandah and Mejia trees which overshadowed 1t, which 
te tole ata: pai by binis NT 

to Melle description, t Hemidactylus [renatus 
igi brown harmless lirard about four inches in 
which lives under stones and old timber in the warm: 
of the era -Tt peldam enters aaa unless i pareit 
or scorpions, plentiful about the neighbour 
town, where im the evening its loud chirp is frequently 
This “may corroborate Mr, Pascoe's remarks in his 
NATURE (vob xw. p. 32). S.P. O 

2, Eastern Villas, , Gosport 


A Double Egg 
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Ranmoor, S 
round its 
In the egg the spell was broken, and inside 
there was no yoke but simply white of egg surrounding 
perfec egg the average te This inner egg has the 
shell Quite complete and hard, . Sharman describes the bird 
s a cika lia. UL E. HOWARTH 
Public Museupe December 129 , . * 
e. . . g 


in the work of church extension, and 
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` SIR ANTONIO BRADY L 


[T 8 always withea keen feeling of that we récord 
the loss from the scientffic ranks of men whose faces, 
as well as theis names, were familiar to us by long associa- 
tion, and who were for years fellew-workers in the same 
geological area. Such a one was Sir Antonio Brady, 
.G.S., who passed from mong us on the 12th inst. from 
an affection of the heart. _ , m 
he Ra eldest son of the late Mr. Anthony Brady, 
oyal Willign Victualling Yard, Plymouth, by 
marriage with Marianne, MEE of Mr. Francis Perigal. 
Born in 1811 he entered the Civil Service of the Navy as 
a junior clerk in the Victuglling YardeDeptford, more 
than fifty years since. After serving in various offi 
having been promoted to head-quarters, he became hea 
of the Contract Office and Registrar of Public Securities 
in 1854, subsequently assisting to ise that office. 
After the reorganisation of the office; he was appointed 
first superintendent of the Purchase and Contract De- 
partment, i from the service in 1870, when he 
received the‘honour of knighthood. Since his retirement 
from the public service, Sir Antonio has devoted his 
energies to the service of the public, and having taken a 
leading part in the preservation of Epping Forest for the 
ple, was appointed a page in the “ Verderer's Court 
or the Faest of Epping. e also took great interest 
a member of 
the Ray, the Palæon hical and Geological Societies ; 
he was also in the Commission of the Peace for West- 
minster. The deceased married, in 1837, Maria, eldest, 
daughter of the late Mr. George Kelner, of Ipswich, by 
whog he leaves a son, the Rev, Nicholas Brady, M.A, 
and two daughters. 

But it is in his character ofa geologist that we must 
now speak of Sir Antonio Brady. So lon as 1844 
his attention was attracted to the wond pi of 
brickearth which occupy the Valley of the gene. at 
Ilford, within a mile of his residence. nco by 
Prof. Owen and other eminent PRSE E he com- 
menced to collect the rich series of mammalian 
which the Thames Valley bipes pad Owing, how- 
ever, to their porous nature, the es had lost, during 
their long interment, all their gelatine, and the earlier 
Vi souk when exhumed, were so soft and friable that they 
cgimbled beneath the touch, and it was not until fresh 
gelatine had been introduced that it was found possible to 
preserve these magnificent remains of the old inhabitants 
of this district. In his Catalogue of the Pleistocene Mam- 
malia from Ilford, Essex (1874, 4to, printed for private 
circulation only) Sir Antonio Brady pays a just tribute of 
respect to the genius and ability of*his first instructor in 
the art of preserving fossil bones, and acknowledges that 
he was indebted to Mr. William Davies, F.G.S., of the 
British Museum, for the preservation of most of the 

specimens in his collection. 
ome idea may be formed of the enormous riches of 
this deposit when we find that an amateur, in his leisure 
hours, was able to amass nearly one thousand specimens 
of Mammalia from a single locality, comprising: Fs/is 
pelea, Canis vulpes, Ursus, sp., Elephas primigenius, E. 
, Rhinoceros lebtorks n Puoi d BM 


rhinus, be ossis, i dni nibii Fo dud 
elaphus ; C. sp.; Bison priscus; Bos sigantens, Hibpoto- 
tantus, sp. "To this inter series of fossil remains 

the pld fauna of the Thames Valley, we may add that 


Vii ws qr scere inis Boyd Daw: F.RS., 
and R. . Cheadle, , F.G.S. have added the 
* Musk-ox,” Ovibos Mos ; and the labours of 


F. C. J. Spurrell, Esq, F.G.S., the. “Lemming.” ' We 

have thus presented to us in this area the conjunction of 

the Northern and Southern forms of lamd-animals as 

marvellous as that which modern London exhibits to-day, 

in its assemblage of specimens of the genus Homo, from 
e. 
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every cli For with the Liseopotasmus, the RAtnoceros, 
and tlle Liof from the south, we have also in abundance 
the: Cyrana SE now @haracteristic of the 
Valley of the Nile anf thé rivers of India and China: 
whilst from the north advance to meet them the “ Musk- 
Ox,” the Reindeer, nd the Lemming; we have also 
evidence at Waltifamstow of the Elk (A/ces malchis). 
To Sir gntonio Brady, then, «e are indebted for a most 
valuablescollection of Pleistocene mammalia, now happily 
ed in the British Museum of "Natural History, 
romwell Road Nor must we omit,to mention that he 
strove by his presence, as a resident at Stratf and by 
his constant acts of kindness and hospitality to the work- 
men, and by the /argesse which he freely gave, to rescue 
from destruction these intere ting relics of a pre-historic 
which now help to swell the nfignificent series offour 
ational Museum. ° è 
HENRY WOOBWARD 


> 
BRIGHTON HEALTH CONGRESS 


TEE Brighton Health Congress, which was opened on 
Tuesday, December 13, and which has been accom- 
pone by an Exhibition of Domestic, Sanitary, and 
cientific Appliances, has been one of the most success- 
ful of its kind, and &y far the most successful of any of 
a purely local character. In origin and in progress it 
has, throughout, been Brightonian, and although many of 
the scholars who communicated addresses and papers 
were outsiders, they came by invitation. To the Co 
in the course of the week no less number than taco aided 
their names as Associates, while the Exhibition was at all 
times well filled, some 400 ons per day, indeperfien 
of the Associates, paying for admission. It is estima 
indeed, that altogether Deiren four and five thousan 
pus have been present. We stated last week that the 
ibition was presided over by Lord Chichester, and the 
Congress by Dr. Richardson; and we gave a detail of 
the sections and order of proceedings: we shall-dwell 
more particularly on the addresses and papers which 
were submitted. ] 
The President s. Opening Address 

Dr. Richardson took for his theme “The Seed-Time 
of Health.” In the ing passages he drew a picture 
of life and death in the tie when the ancient Greeks 
were in the meridian of their intellectual existence. In 
the midst of the night, when the sun cannot see the 
deeds of men, certain of these were depicted ays a 
dead child, in all its beauty, to the They carried it 
in this solemn silence and darkness use of the shame 
they felt that an so young and beautiful should die 
in what ought to be the seed-time of health, Upon this 
he drew a sharp and striking contrast from our own time. 
He pointed oat the mortality of our children, for 
which we have grief, fond memories, but no shame. We 
accept the events, in short, as if they were natural, and 

ints, th s oe th at of à on 
points, the eauses.of the great mortality of the 
were classified under four heads—the inherited, pud 
Reed e inflicted, and the acquired. Under the first head 
the influence of hereditary diseases were discussed ; under 
the second head the diseases of an epidemic charactes, and 
which occur from to one or other of the commu- 
nicable poisons, were considered ; under the third head 
the injuries arising from bad nursing, excessive*compfe- 
tition in education, and im feeding, were brought 
under notice; and under the h h the evils inci 
dent to early resort to smoking, the use of stimulants, 
late hours, and irregular meals, were made subjects of 
comment. What now is wanted, said the President, was 
the ideal of ù new nobility. In the wild-boar days of 
human existence; in days when men, hardly emanci- 
pated from lower fogms life, crept out of their caves, 
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their huts, their walled prisons, tossee their rao aed 
gof to exercisesthose ruge art? of hunting, fighting, 
revelling, which formed the whole art of civilisation, 
there was a nobility which deserved the name—the repre- 
sentative of necessity. But now, when theserarts have de- 
erated into mere childish imitations, mfere oms of 
the creat past, theyare but injurious pretensions for nobility 
of soul and body. Once noble, according to the spirit of 
their day they are in this day ignoble. e address con- 
cluded with two applications of thought, one general, the 
other local The general requested those who rule and 
govern us to look at the seed-time of health as it is, and 
take it as thg test of good or bad government.. The 
local was addressed to the people of Brighton, that the 
meeting then commencing might be truly useful, and the 
date from whence they sical move onwards anti the 
shame of mortal events, which the sun should never 
witness, be felt whenever they occur. 
© o 


Section A.—Health of Towns 

The president, Mr. Edwin Chadwick, C.B., opened the 
Section on Wednesday with an address on the preven- 
tion of epidemics. e set out by describing the various 
means adopted to stay the great outbreak of cholera in 
1848, in which he took a prominent part, and the deduc- 
tions made from observations then taken. The conclu- 
sions that had been come to then were that to aggregate 
disease in large hospitals was only to increase the mm 
and that the very best means of preventing the sprea of 
infection was by the ee of sanitary measures at the 
places where, in the e of epidemics, they were to be 
expected. He descri in a very interesting manner 
the precautions taken at York, at Merthyr Tydvil, at 
Mevagissy in Cornwall, and other places, and the gradual 
decrease of deaths that followed, and he showed that 
similar ions taken at St. gat Malta, 
and Memphis, had had the same result. At St. Peters- 
burg, for example, the deaths had decreased from 25,000 
to 3000 in. the successive decade. Some other equally 
startling statistics were given by Mr. Chadwick, By the 

of the Local.&overnment Board, he calcnlated 
that we had saved in the death-rate from disease or in- 
fection a quarter of a mijlion of lives, and three million 
cases of sickness, and putting this at a money value, 57. 
for death and 14 for a sickness, over four million’ of 
money had been saved. In conclusion he portrayed 
with poetical picturesqueness a possible future “when 
medical science shall occupy itself rather with the preven- 
tion of maladies than their cure, when governments shall 
be induced to consider the preservation of a nation’s 
health as important as the promotion of its commerce or 
the maintenance of its conquests, and when we may hope 
to see approach a time in which, after a life spent almost 
without sickness, we shall close the term of an unhftrassed 
existence by a peaceful Euthanasia.” 

The p which followed the delivery of MË Chad- 
wick’s Liens were all of them good, and some of them 
bf unusual crete z ae Mr. es account of the 
water supp! righton was ex i Materesting and 
able. It toas Pate on Benik 
Woe in towns. pees and the 

ayor, whilea ees eee d softeni T, 
se inclined rather to look upon it as RO 
hold than a municipal duty. were opposed by 
several other speakers. Mr. Griffiths followed with a 
paper on the escape of foul gases from ventilating gratings’ 
on the main sewers of towns. The gist of his argument 
was that the faults were rather in the houses than in the 
sewers. If, he maintained, the esewer system of houses 
was so perfect that nothing could be retained in the sewer 
pipes, and if the houses were thoroughly cut off from thé 
sewer, the risks of e of gas were greatly reduced. 
Whe eee ga the sewer was a current of tir, pot 
ventilation afont point. The fiefective house drainage 
e e e 
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througflont the country was the evil that required the 

or Mackay eod Scellent pe : 

Dr. y supplied an excellent paper on the geology 
and climate of id im*relation to. health. Hee 
many deails*and y came to the conclusion that the 
isthic: correct, that autumn was the best season 

. for Brighton. The freshness and coolness of the town in 
the early summer ought also to be remembered. 

: Dr. Fussell pleaded the necessity for recreation spaces 
in all large towns. He said there were about 100 towns 

. in England containing upwards of 25,000 inhabitants, and. 
that much of the decrepitude and high mortality amon 
the young was by the* excessive ding of fe 


p i 

I. Ellice Clark dwelt on the anomalies in the adminis- 

tration of the sanitary laws;, and Dr. Browning read 
aper on the correlation of. public health and sanitary 

Easton. : 

One of the most interesting essays read in this sec&ofh 
was by Mr. Frederick Walsh, and was entitled “ Sanita- 
tion in Japan, a Com ive Study." Mr. Walsh, who 
has, resided long in Japan, detailed the diseases most 
prevalent there, together with an account of the mode of 
application of the se for agricultural purposes. He 
condemned very strongiy the system of London drainage, 
and argued the loss which was.sustained in con- 
sequence of that system, contending that we had created 
"by it most of the evils of which we complain. 

Thelast paper read in this section was by Mr. H. F. 
Lester, on '* Reform in Slaughterhouses," The author de- 
scri tersely the present condition of private slaughter- 
houses, and contended that the great reform required in 
them consisted in the erection of public aéaéforrs in all 
our large towns. The p led to a brisk discussion, 
the general sentiment being in favour of the views ex- 
‘pressed by the author. O to an accident of arrange- 
ment a paver Mr. W. S. Mitchell, M.A., entitled “A 

ison of English and Foreign Watering Places,” 

had to be taken as read, 
Section B—Food in Relation to 

B Economy € 

' The president, Mr. J. R. Hollond, M.A. M.P., opened 
the Section on Thursday with an address op the subject 
of the “Production, Distribution, and Economic Use of 
Food" In considering the first head, he maintained that 
until the conditions under which the land was held were 
modified, and a much larger ion of the land brought 
up to the level of the best g, it was premature to 
speak of the lmit to the uction of bread and’ meat 
.Aaving been nearly reach He noticed the obstacles to 
agriculture in our land customs and the imposition of 
extraordinary tithe on market and hop ens. Our 
land em ham the nominal owner in his power 
-of dealing with his 
the wayeof a ready change of ownership, and the cultivator 
had insufficient security for the capital he put into his 
Business. Under the second head he said Free Trade 


National and Domestic 


for us was not only a benefit, but a necessigy, and com- 


mented upon fhe way in which the English food-produter 
was hampered by the heavy carrying-rates of the railway 
companies, and advocated the Db of Paris. 
En treating of the economic, uses of food he advocated 
the use E. vegetables in 


by. 
ktry in schools in a systematic way. 
Pore. B. Drysdule then read a paper on “ Cheap Food 





; our system of transfer staod in | 
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lower death-rate, calculated at 12 in 1000 com- 
vai dm great cheapness of food. Hecofiten also 
that the comparativ@ scarcity pf feod hère was caused" by ' 
the higher birth-rate, which shouldbe publicly discouraged 
in all Europearfstates. 
Mr. A. F. Halcombe read a 


pa : of special excellence“ 
on “ New Zealand as a Soprce s ie tae showin 
capacity of New Fenland for furnis mies 


food En 
food, and the prospects ultimately of large supplies bein 
obtained from this growing colony. "The writer suppo 
also the statementse made by Dr. Drysdale as to the 
healthiness of the New Zealand Climate. e 2 
Miss Yates followed with a paper on Bread: Reform. 
She especially recommended the use of wifeatmeal bread 
She une the members to sup this movement for the 
Ssak* of the children: who are ill-nourished from being fed 
on impoverished white bread. ° 
Mr. T.eB. Lightfoot, in a very lucid paper on the “ Pre- 
. servation of Food by Cold," detailed the various steps. of. 
the dy arameeg process, and stated that there need 
' be no further gifficllty in supplying the demands of this 
country with wholesome fresh animal food if the matter 
be approached in a scientific and business-like spirit. 
His RS elicited from the President of the Congress 
the that he (the President) had seen the carcases un- 
ked from Australia, had examjnedathe preserved flesh, 
d partaken of it, and had come to the conclusion that 
the scientific difficulties were solved, and that poe 
but commercial cupidity at home stood in the way o 
abundant supply of cheap food for the working classes. 
A paper by Mr. Wynter Blyth, on ** Rational Feeding 
and Eclectic Dietetics’; another paper by Dr. Whittle, 
on “Artificial Dieting of Infante"; another by Mr. 
Cowan, “On Honey as an Article of Food”; i 
another by Mr. Mitchell, on "Lessons on Foods," led 
up to a final address Major Hallett, on * Food-Plant 
Improvement” In this paper Major Hallett described 
his remarkable experiments and successes in improving 
the growth of wheat and other cereals, toggther with his 
latest imehts upon the growth of the cotton-plant, 
all of which we must reserve for another and special 
occasion. ! . : 
Evening Leciure—P. ton of Disease roii d Food 
and Drink yy R. P. B. Taafe, M.D., Medical Officer of 
(Health for Brighton ` 
r, Taafe’s lecture was a very carefully read- 
ing on the diseases of the body which are pro ted 
through food and drink. He dealt first with the intro- 
duction Of pomene absence in this way, next of the . 
zymotic. e presented in a very clear manner the 
views of those who support what is cled, commonly, the 
theory of disease. Finally he dwelt Bpod the sub- 
his lecture 


Ject of prevention, and at the conclusion 
receiv 
| Section C—Domestic Health, including Educational 
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a very hearty vote of thanks. 
Training 


ter on Friday delivered the presiden- 
tial address on “ Domestic Health.” He dwelt n the 
‘public indifference in to matters of h and 
expressed his belief that there was a border-line between 
| health and disease, in which the conditions necessary for 
the establishment of disease must Have time to SENE 
‘their results before the disease actually arose.. i 
of rymqric diseases, he urged that their very existence 
, was an evidence that {natural waste was retained! some- 
where in too close a pot icular "who 
became subject to disease. ealt with the error of 
sending into sewers, and jed to show that 
these wastes as soon as they became such, changed their 
character unless properly and naturally dealt with by 
, being given to the earth. The address was very warmly 
received. 7 

The papers that lowed wereeso numerous that 


Dr. Alfred C 





ee 
although section sat until nearly six o'clock they 
aed albe 


gead. .._ | 
The first.by the låte Sfr Antonio Brifly on “ Prevention 


of Smoke in Fire Placef'" was read by Gen; Alexander, 
one of the secretaries of this-section. e 

Mr. H. H. Collins foffowed on “Home Sanitation and 
House Inspection,” the practica] common sense of which 
waos that every man and woman should be their own 


Mr. Burton, for Prof. Fleeming Jenkin, argued the im- 

portance of associations with an annual subscription, for 

` sanitary inspection. ; 
Dr. Strong; of Croydon, supplied various hints on domes- 

tic sanitation, supporting carmestly a constant.instead of an 
intermittent water ply. Mr. Hailey Denton treated 
on the subject of the dgmestic filtration of water, gi 
a description of the common filters in use, with ial 
reference to those in the exhibition. Mrs. King created 
a great interest by an essay or “Health in Relation to 
Clothing,” in which she proposed a radjcal change for the 
better in the clothing of women. Mr. Aldegnan Hallett, 
Mayor of Brighton, described an every-day process for 
the domestic softening of water from the chalk, and 
illustrated his paper by one or two simple and very neat 
experiments. 
. Henry C. Stmphens took up the subject of public 
elementary education in relation to public health, pre- 
senting an exceedingly thoughtful and practical communi- 
cation, in which it was urged that in the beginning of life 
the senses should be more carefully trained by easy 
exercise of observation, analysis of impression, and 
muscular training in connection with mental effort. 


The ings of the section were brought to aeclose’ 
by an address felicitous in-style and- matter, 
by Major Robert -Edis, F.S.A, on “Sanitation in 
Decoration.” 

. General Meeting 


At the conclysion of the sectional sitting which, like all 
the others, had held in. the Dome, the President took 
the chair for the general meeting, at which the usual 
formal votes of thanks were moved, seconded, and carried, 

together with the following resolution of condolence and 
sympathy: ** That, this meeting has heard with the deepest 
regret of the death of their much esteemed and dis- 
tinguished colleague, the late Sir Antonio Brady, amd 
h requests the fresidant of the Congress to convey 
to Brady and her family the sineere condolence of 
the members in an event which to them and the public is 
so great a bereavement" After the general meeting & 
number of the Associates attended the “ Health 
Congiess Dinner” iff the Banqueting Room of the Royal 

Pavilion, 


Lecture to the Working Classes, by Brudenell Carter, 
: FRCS. 


The proceedings of the Congress were brought to a fitti 
close on Saturday evening, Dec.17, b ipu ne delven 
i classes as well as to Associates, by Mr. 
. lecturer took for his topic “ Eye- 
sight," and for an hour and ten minutes held the largo 
audience in closest attention. He first treated on the 
evolutión of the eye as an optical instrument; negt he 
described the structures of which the instrument is com- 


posed xir) he discussed the irregularities of structure, 


with the two irrégularities, sho sight 
and colour-blindness ; lastly, he treated on the practical 
application of the knowledge of visual defects in its rela- 
tion to educational training.: The bad practice of thaching 
€hildren to read and write with their eyes close to the 


paper, by whigh the defect of short-sightedness is so ex- 
tensivel uced, was strongly condeinned, as well as 
the fa connectede with bad light, bad’ paper, and 


irregular and imperfect pnting. ẹ 


, tion.” 





The Exkibitiree e 

Wê should be reiss if [wf did nof add a’ few lines 
,on the Exhibition. The of this department 
' Struck out quite a new line PPA it something more 
than sanitary. They called it a domestig sanitary, and 
scientific erhibition, and this enabled them to introduce 
various things that add to the useful and the ornamental, 
as well as the healthful. All kinds of electrical apparatus 
that could serve in the house were shown. Various kinds 
of mechanical contrivances, and numerous objects for 
illustrating artistic improvements, such as pointti of 
walls in corridors, staircases, and rooms. oro- 
logical ts found a place, and a great number of 
instruments for recording. time were under constant 
i ion. In additus, the bicyclists and tricycysts had 
their department, and were’ p with a goodly show 
of these new machines for pleasurable and useful exer- 
cige, Ina word, Ml was so excellently classified, selected, 
and arranged that on the whole we never remember to 
have seen so good. an exhibition. In the six visits we 
made to it we cannot express correctly which pleased us 
most,*the place itself and its exhibits, or the extraordinary 
interest with which all the visitors, rich and poor alike, 
took in it E y seemed to show an intelligent 
desire to collect all. practical information that could be 
obtained; and when from this task they sed to the 
fine art Loan Collection which the authorities st South 
Kensington had the kindness and excellent taste to 
supply, the transition from the useful to the beautiful was 
indeed a pleasurable sight. 

The peculiar feature of the Brighton Health Ns iow 
was its character as an example. In numbers im- 
portance of papers read and discussed it rivalled some of 
the organised congresses, which having the metropolis as 
their centre, proceed to different towns and make them 
for a short season their platform. There can be no 
doubt that there is some to what are called the 
ead tetic societies in this initiation. If the town of 

Habton dd call e twelve hundred members to a 
congress, secure papers for various important sections, 
command the services df efficient officers, issue a velume 
of Transactions, and get together a scientific exhibition 
that shall attract several thousands of visitors, what may 
not larger towns accomplish, such as Birmingham, Man- 
chester, Leeds, Newcastle, Liverpool, Edinburgh, and 
Glasgow. These immense places cannot possibly be 
expected to remain uninfluenced by the example set 
by Brighton and the results of the ekample. then 
each town takes.to forming its own congresses, there will 
soon be little ground left for congresses on the visit. 
Towns wil vie with towns in organising instead of 
receiving meetings organised for them to receive. For 
our part, however, we augur nothing but good, from 
such a new departure and new development. The 
light of science and knowledge will only burn all the 
brighter in a place out of which it has been struck; and 
as every town must invite to its congresses the same 
workers as would go if they followed the peripatetics, the 
characters of the different meetings will bt the same in 
effect and usefulness. . 





ANCIENT TIDAL ACTION AND PLANES DF 
MARINE DENUDATION 


HERE is at least one question in ancient 


hysicaf, 
i geolðgy®%on which the speculations of Prof, ga. 
Ball (NATURE, vol xxv. pp. 79, 103) regarding the 


nitude of Tidal Waves in times past seem to throw fai 
light, namely, the origin of “pines of marine defuda- 
or those readers of NATURE who may nt ba 
familiar with this term, first proposed by Prof. Sir A. 
Ramsak, let me endeavour, briefly to describe them. If 
we protract’tq a tree scale the oytlines of certain of 
the British Isles, of Europe, or of America, we shall find. 
e e. 
,@ 7 P 
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that tie higher portiqpa of the ridges tend to rise to a | after all But even wih “he aid of ically) “ un- 
certain level, which, On being connecged by an imaginary | limited" time a serious objection us at-the 
plane, form a gently-slopingesurface over a considerable | thresHold. It is uxleniable that dhe crust of the earth is 
area, it may be of hundred% or thousands of square miles | always on the move, either uPwards or downwards ; those 


in exter. Now, if in addition to this we insert the strati- 
fication of the'listrict crossed by the section, and taken 
from actual observation, it will often be found that this 
mingar plane 18 formed of the truncated es of 
highly-inclined strata, or of the denuded summits of anti- 
alinal arches of contorted or folded strata. When such 
strata are of hard and tough materials it is clear that they 
must have been planed down by anwgent of great power and 
of long-continued action, bat the result has heen tg convert 
originally highly uneven surfaces of flexured “strata into 
approximately horizontal surfaces, over which inequalities 
have be@n worn off. Through, such planes the existing 
river-valleys have been cut down, but between neighbour- 
ing valleys there is to be found the intervening ridge; 
trending upwards to the original, now imaginary plarfe. 
Tho Silurian district of Central Wales offers a remarkable 
example, which has been used by Prof. Ramsay (“ Mem. 
Geol. Survey,’ vol. i) Let any one on reaching the 
summit of one of the long ridges to the south of er 
Idris place his head on the ground, and in this ition 
survey the tract of hilly igi lying to the southwards, 
and he will realise the nature of the plane surface, out of 
which the valleys have been hollowed. But there are 
many more remarkable instances even than this, The 
central plain of Ireland is an example on a larger scale, 
over which the Middle and Upper Carboniferous rocks 
have been swept away, leaving a floor of limestone; but 
it would be impossible to explain the course of its great 
river, the Shannon, without referring its ongin to a time 
when a sloping plain stretched from the present sources 
of that river amongst the Leitrim Hills to Shannon harbour 
below Limerick, because now its channel traverses a 
ridge of Old Silurian rocks at Killaloe, which could not 
have existed as sch when the river first commenced to 
run over a tract formed of Carboniferous beds since 
denuded. But it is amongst mountainous districts that 
the evidence of the former existenge of old planes is most 
remarkable, because least expected. The higher “ridges 
of the Grampians seen at a distance, or accurately drawn 
from a hypothetical standpoifit (as on Mr, Knipes 
panbramic picture), forcibly bring home this idea to the 
mind, The ridges and peaks with very few exceptions 
tend to rise to an imaginary plane connecting the higher 
pta x tere several actual terraces coincide with the 

lane i . Out of this old plane the existing valleys 

ave been cut down, during the ipie of time 
descending from the pre-Devonian to the present. A 
still more ancient plane was that in which the Cambrian 
sandstones and conglomerates were strewn, formed of 
tough €&neiss and hornblendic schists, with a gentle rise 
towards the east. The Scandinavian Promontory offers 
an illustration on a grand scale, and to these we might 
add the pre-Triassic plane formed of the denuded Devo- 
nian and Carboniferous rocks of Belgium and the Rhine 
highly tilted, gonvoluted, and contorted, through which 
the existing rivers havé carved out their channels. But 
] refrain frofh adding additional illustrations, as I must 
pass to the consideration of the question, How have such 
andient planes been formed? Where waa the agent 
capable of abrading down hundreds or thousands of feet 
of the most Seine reas over hundreds or thousands 
‘ef square miles, and of orting poyer, sufficient 
to an away the débris "o hess Sa Tulle The 
geologist answers, * Only give me an unlimited tme, 
and the waves, tides, and currents of the seas act- 
ing along the coast-lints as they at present.act, will 
NEA all that yog demand." Granted that with “ un- 
lumiteti ? time ail this may be effected, but this is a demand 
which she astronomers will net*concede, and geologists 
mist pay some respect tg ustronomers £n mathematitians 

_° . e x 
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who are not invensely uniformitarian in their views contend 
that this oscillatory motion of the crust was much more 
rapid in pex geological times than at fhe present day. If 
this be admitted, and J hdd that it is an conse- 
quence of the constantly decreasing rapidity which 
the secular cooling of the surface bas ged down- 
wards to the present day, how, let me ask, are you to get 
the coast to remain ciently long within rapge of such 
wave action as we see at present, to admit of the abrasion 
of the land to any considerakle distance. e The effects of 
wave action along our existing coasts, where formed of 
thé more solid strat is admittedly very slow, and in 
order to uce any great plafüng ects, the same 
coast-levgl (approximately) must be presented to it 
for a lengthened period; but with the required e 
»caly) ''uulimited'' time, the coast-level would be 
placed out of refch, either by elevation or submerg- 
ence, The Hypothesis of approximately unlimited time 
seems to me, therefore, to be untenable. And what 
we require ts not tine but Jorce, in order to account for 
the planing away of vast masses of obdurate strata over 
extensive areas. Such additional fgrce Prof. Ball has 
supplied us with. He has shown at a comparatively 
early stage of geological history the tides may have had 


_a denuding effect several hundred times more powerful 


than the present. With such a “stupendous tidal grind- 
ing-englne" we may indeed conceive the work we have 
to account for accomplished, and the hypothesis of Prof. 
Ball approaches certainty, when it is considered that the 
character of the floors of the sea adjoining our coast- 
lines gives but slight evidence that such planes of marine 
denudation as I have attempted to describe, are in course 
of formation at the present day. They are phenomena 
of the past, not of the present, when wave and tidal 
action has, pily for mankind, subsided into restricted 
limits as compared with that of Palzozoic"and Mesozoic 
times. ` EDWARD HULL 
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TELEGRAPHS IN CHINA 


Q* December 2 a telegram was received from Reuter's 
agent at Shanghai, announcing that the telegraph 
line between that town and Tientsin was finished. In a 
few weeks we may expect to hear of the completion of 
the line to Peking. The capital of the Chinese empire, the 
chief seat of bigotry and Dostility to foreign innovation, 
will then be in direct communication with Europe and 
America, There is, we beli no doubt in the minds 
of those acquainted with the origin of this undertaking, 
tbat political motives alone dictated it. Hitherto, during 
the winter, when the mouth of the Peiho was closed by 
ice, couriers taking from twenty to thirty days on the 
journey travelled down the Grand Canal to the Yang-. 
tsze conveying letters to Shanghai; or they were sent 
across Manchuria, in from fifteen to twenty days to 
Kiachta, where they reached the Great Northern Tele- 
graph Com y 3 Siberian lines, These slow and un- 
certain modes of communication with the outer world 
were severely felt by the Chinese Government during the 
winters of 1879 and 1880, when its"relations were almost 
broken off with Russia, when the land and sea forces of 
the latter were hanging like a thundercloud on the fron- 
tiers of China, and a peaceable solution of the Kuldja 
question seemed impossible. It was thén brought home 
to the Beking authorities that their coasts might be in- 
vaded, their principal cities captured, and the foe be 
almost at their gates weeks before they heard the news. 
The bitter experience of these years taught the Chinese 
a hard lesson, but one which spec took to heart. 
Long before the M is T ht the jon to & 
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Bee Cbaclusion the’ Chinese Government had ordered 
quantities of t h material from and 
within a few months ofethe*atification of the treaty with 
Russia, we find the port of Peking connecjed by telegraph 
with the rest of the werld. The Chinese ma on- 
ally be slow in their mental processes, but the present 
` instance 2n that when once the utility gs an innova 
tion is y presented to their minds, they seize an 
assimitite it with a rapldity worthy of their more mercu- 
rial nei the Japanese; and this, it will be 
observed, ig as true of the Governm?nt as of individuals, 
7 n Mx ID fee aera o 

or public use j but, judging by the rapid spread of other 
foren inventions in Gus, UT ton once traduce. we 


cannot be far in anticipatmg a vast extensioa of 
the telegraph for purposes in that country. Ten or 
twelve years ago there was Aardly a Chin wned 
steamer on the coasts or inland of the 


empire ; 84 per cent. of this trade is now carried on in 
Chinese bottoms. Large and welleppointed steamers, 
Chinese-owned and manned, now ply to every port along 
the coast and on the Yang-tsze. As we write, a Chinese 
steamer has arrived in the Thames, bringing several 
native merchants who are about to enter into competition 
with us on our own d. From time.to time we have 
recorded in NATU the various stages in the p 
of the new telegraph line, because it marks one of the 
most important steps that has ever been made in China 
towards the adoption of the results of Western science 
and civilisation. It is one of the very few improvements 
which she has adopted without external advice and 
sure; in this instance she has sat at the feet the 
best of all teachers, experience, and ‘has profited "by its 
Lassi Nor is the event any the less important when 
we reflect on the development possible for the other ap- 
pliances of steam and electricity, now that the ice of 
dislike and distrust of innovation been spontaneously 
broken. <The intelligence and enterprise of the three 
hundred millfons of people of China will not long 
remain content.with a single line of telegraph across a 
comparatively small corner of their vast territory. A race 
of men with strong "mercantile instincts who seize with 
avidity on every time—or labour-saving appliance, the 
Chinese, now that their government has doned its 
most cherished prejudice, may well be expected to gall 
for the extension of an invention such as the telegraph. 
We may fitly conclude this attempt to forecast the 
future in China of one of the most remarkable produc- 
tions of western science in the nineteenth century, by 
mentioning the lesson which may well be derived from 
our past intercourse with that country. It is worse than 
useless to thrust our povan by force or threats on 
the Chinese. When themselves to the results of their 
own experience and slow methods of thought, their 
advances, though occasionally tardy, are surer and more 
satisfactory. It can hardly be a matter for wonder that 
a people who have been taught to revere the teaching of 
their sages for nearly 3000 years as the highest products 
of human wisdom, and whose minds have been cast in 
the same mould from a period long anterior to our era, 
should look askance at the inventions of the modern man 
of science who knows nothing of the system of ethics and 
politics of Confucius*tind Mencius, and the other of 
antiquity. A fow years a foreign company in China 
constructed, without he formal sanction of the ,Chingse 
authorities, a line of railway a few miles in len 
between Shanghai and Woosung, at the mouth of 
Shanghai River. The government repeatedly called for 
the cessation of the traffic on the ground that i consent 
had not been obtained, and that it did not want railways 
in its territories. Finally, in order to prevent any com- 
plications respecting ownership, it pyrchased the line, 
destroyed it utterly, and sent the materials to Taiwan in 
Formosa, where, according to the latest accounts, they 
. e. s 


e 
were lying rotting ; and they did &ibthis agaang 
the anf protest8 of foreign ministers an 

diplomatists. They were ined at all cost to rid 
themselves of an innovation which had been thrust on 
them. Oh the other hand, a recent Pekigg Gazette pub- 
lished a memorial from the Governor-General of Shansi, 
one of the most powerful ófficials in the Empire, request- 
ing authority to lay down a line of railway to certain 
mines in his próvince. Preliminary surveys have already 
been made, and the memorialist goes so far as to demon- 
strate to the Emperor that had such a railway been in 
working order a few ago, much of the misery and 
horribl@loss &f life in the Shantung famine might have 
been ted. It is from bitter iences such as 
these that the Chinese learn ; the devices of diplomatists 
or promoters are thrown sway on them, 





THE VOYAGE OF THB "VEGA"! 


TAE voyage of the Vega will be in many respects one 
of the most memorable events in the history of 
navigation. For the first time a continent has been cir- 
cumnavigated, so far as authentic record goes, and at 
last the North-East P has been won, after heroic 
efforts nearly three and á half centuries ago. As 
Baron Nordenskjöld reminds us in these volumes, the 
North-West P although explored, has never been 
navigated entirely b any ship, McClure's famous jour- 
ney having been accomplished partly in sledges over 
the ice. But the voyage will be still more memorable 
by the two rich volumes in which it fnds copious 
record, volumes which have scarcely a parallel in the 
whole literature of geographical exploration. For Baron 
Nordenskjbld has not contented himself with merely 
telling the story of his own successful voyage and its 
results, That vo as we have sald, crowns the efforts 
of centuries, and it been by the results of these efforts 
that the Vega has accomplished her work with scarcely an 
adverse imcident. It will be remembered that some six 
ago Baron Nordenskjöld showed that the vo 

Bon Norrsy to the mfouth of the Yennissei could easily 
be accomplished in a week or two, if taken at the proper 
time. Since then trading ventures have gone over the 
course e ,and a trade-route may be held 
as established by the well-informed enterprise of the emi- 
nent Swedish professor. For something like twenty years 
Baron Nordenskjöld has been at work in the seas to the 
north of Europe, and mainly In Spitzbergen, and the rich 
results of them are known to all students of science, and 
their story was told about two ago in an interesting 
work noticed in these hus he became probably 
more familiar with the ice-conditions of these northern 
seas than any other authority ; and his success in the 
Yennissei expedition led him to think that there ‘was no 
reason why the whole North-East Passage should not be 
navigated. But Baron Nordenskjöld is, above a man 
of science, and accustomed to fe about his work in a 
scientific method. "That he has the true spirit of adven- 
tufe is proved by the work of half his lifetime, but then he 
has a weakness for entering upon bis enterpyises with his 
he open, of knowing where he.is going. and what are 
likely to be the results to science. So before making up 
his mind about the North-East Passage, the Baron ex- 
amined carefully alb the records of previous voyages 
along the north coast of Europe and Asia, from the time 
of Othe, « thousand years ago, down to the latest 
adventures of the brave Norwegian ‘ski . Thus he 
found that at one time or other the whole of this stretch 
of coast had been navigated piecemeal, except the most 
northerly point of the old continent, Cape Chelyteskin 

Fo eins Jaman aem the North Const af Ue Ok Wan” 
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whic? haq, beiiled ay she aie abe of those daring Rus- sa in “floating coffins” 5 xd A 


the entire coast of Siberia. Bargn od Ma. 
: m the ice in'these regions has°its times and .sea- 
sons. To set out earlier than thé middle of July he found 
would be to c&t delay and disaster. About that time 

the ice about Novaya Zemlya anf in the Kara Sea begins 
to break up, and later qn m retires from the 
north coast of Asia, be E ui le, however, te.be blown 
south again by a north wind. In ordinary seasen., how- 
ever, he inferred from the records of previous voyagers, .a 

broad free lane of water might be looked for on to 

Straits. In this respect north coast of Asia differs 

materially ffom that of America. The eastern half of 

thelatter is so hemmed ineby islands fhat the ice has . 
no,scope for retiring gompletely, and .so the North-West 
Passage under g conditiogs is almost impossible 
for a ship. The fact that the ice is so easily blown black 
by a north wind to the coast of Asia gives ground to infer 
thet a rin f lida sees ori Pasa Josef Land to 

Wrangel Np i an inference confirmed by other charac- ' 
Ee m his scheme so clearly and fully worked 
Nordenskjöld went to the King of Sweden, 
Sho ene d hearts The result was that the 
king, m conjunction with the munificent Mr, Oscar Dick- 
son of Gothen who has spent a fortune in the cause 
of science, and . Sibiriakoff, ae Siberian merchant, 
`| agreed to advance the funds for an expedition round the 
continents of Europe and Asia, The Vega, a barque- 
rigged steamer of the best oak, 357 tons register, with 
engines of 6o horse-power, Pers Md 7 knots an hour, 
was bought, and y fitted for peculiar work A 
staff of officers men of science was carefully selected, 
and & picked crew of -one men, with Baron 
"Nord. jóld himself ss eader of the expedition. 
pacer cana, P, Bufion's Skna; c, the Potnarine Skua. eta oe Pálander, of the Royal 


sian sailors of the seventeenth and i en centuries, | Italian Navy; Dr. F, R. Kjellman acted.us botanist, Dr. 
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° . Fro. s— Section of Luland-ioe, A, open glacier canal; n, mow-flled canal , 0, canal concealed by a snow-vanlt, D, glacter-clefts. 


' Stuxberg, zoologist, Herr „Almquist, medical ‘officer and | of the Italian Navy, hydrographer, Lieut. Hovgaard, of 
lichenologist, Lieut. Brusewitz, second officer, Lieut. Bove, | the Danish Navy, for magnetism and meteoro rology, and 
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. . Tio. 5.—Glacder with stationary front, Udde Bay, on |Noraya Zemlya, after a drawing'by Hi. ena aa: . 





e Lieut. Nordquist, of the Russi G s, lnterpreter,and | host in himself. It will thus m eran ue the expedition 
og]st. n Nordenskjöld, be:ides$ béing eminent i a u far scientific eror 
as 2 geologist and mineralogist, wemeed not May, was a re sid du aron Nordenskjdld’s work is far 
" A ; 
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was the and commander. only dges ‘he q of Novaya Zemlya, which *becomes really an 
' give an’ ustive actount of all Previous voyages in count of Arctic zoology. First we have a complete 
_these regions, but enter§ into the amplest details as to the ount of the birds, with wealth of illustration. The 
scientific results achieved up to the pres*nt time. The ||variety 1s wond and, evidently the hebitse of the 
work is thus a mine of tmusual richness for the student of | interesting creatures have been y stedied by Baron 


science, while itis'so written ag to be not only intelligible ! 
but deligBtful to any ordinary intelligent er. Asthe 
Vega pursues her course, the leader stops every now and 
then to tell his readers of the voyages associated with a 
particular region, or of the Ata i. we have of its 
geography,egeológy, and biology. Many matters of the 
widest scientific importance thus come to be introduced, 
and questions discussed of burning interest In various 
departments of science. In following the course of the 
Vega we shall attempt to give our ers some faint fdea 
of the riches stored up in these tero volumes. 

The Ve bisce grip by the Zena as far as the 
mouth the river of that name, for the commercial 
navigation of which she was destined, and part of the 








Fic. f —Umbeltula from the Kara bea 


way by the Fraser and Express as tenders. Coming 
round from Karlskrona, the expedition left Tromsoe on 
July 21, 1878. At Moosoé, near the North Cape, it was 
discovered that cloudberries and rum formed an excellent 
antidote to scurvy, and a stock was laid in, and whether 
from their use or from the carefully regulated diet on 4 
board the Vega, of which details are given, there was not 
a trace of scurvy during the whole voyage, and indeed no 
illness at all to speak of As he rounded the corner of 
Europe, the paron stops to tell us of early voyages in this 
direction, of Othere,*whose story was told by King silfred, 
Willoughby and Chancellor, Pet, and Jackman, and others. 
mi to dues E camani in which the pat se ed 
laid down. work is ially rich in maps from ‘the * Baar ar Coast (t 1 e 
tenth century down, including a scale map of the yag mmc a MES RR s) 

: north coast of Europe and Asia, in w h the Vegw s data | Nordenskjöld. Here, for example, is a graphic picture, 
have been incorporated. The vessels rendesVoused at | with its accompanying illustration (Fig. 1):— sre 
Y Schar, between Waygats Island and the mainland “ Oftén during summer in the Arctic regions onediears 
on July 31.» And neor iude taken of telling us pene shriek in the air. When one inquires info 
all that is known about the Samoyeds of the island and | the reason of this it is fpqnd to proceed from a kittiwake, 
mainland, from the*earliest voyages down to the.visit of | mowe rarely fromea glaucous gull, eagerly pursued bya , * 
the Vega, with alemdant illustrations, "Then follows a | bird as large a$ a crow, dark-brown, with white, breast 
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and ldng pil-feathera. It is Jadden, the common skua 


(Lestris parasitica, 1*), knogrn by the Norwegian welrus- 
hunters under the name of 'w/70, derived from the bird's 
Cry, ‘Io i-o; and its s ess thief-nature. When the 
* tjufjo'eees a kittiwake or a glaucous gull fly off with a 
shrimp, a fish,eor a piece of blub 

it. It flies with great 
around its victim, striking it with its bill, until the 


where it is protected 
eats eggs of other 
If the eggs are left 
but for a few moments unprot in the nest it is im- 


it is noteafraid to attack nest$ from which the hatching 
birds have, been frightened, away by men in 
dec eggs only a few yards off. . With incredible 
exterity it pecks a hole in the eggs and sucks their &ff- 
tents. If speed is necessary this takes Place so quickly 
and out of so many eggs in succession that it sometimes 
has to stand without moving, unable to fly further ugtil it 
has thrown up what it has swallowed. The skua in thi 
way commonly takes lark in the plundering of e eider 
island. The walrus-hunters are very much emblttered 
against the bird on account of this intrusion on thelr 
industry, and kill it whenever they can. The whalers 
called it * struntjaeger '—refuse-hunter— because they be- 
lieved that it hunted gulls in ordér to make them void their 
excrements, which ‘struntjaégeren’ was said to devour as a 
luxury. The skua breeds upon low, unsheltered, often water- 
drenched headlands and ds, where it iays one or two 
3 on the bare und, often without trace of a nest. 
he eges are so like the ground that.it is only with diff- 
culty that they can be found. The male remains in the 
neighbourhood of the nest during the hatching season. If 
a man, or an animal which the bird conside 4, 
approaches the eggs, the pair endeavour to draw attention 
from them by removing from the nest, creeping on the 
goma and flapping ther wings in the most pitiful way. 
he bird thus acts with great skill g veritable coníedy, but 
takes good care that it is not caught.” - a 
‘Again he tells us of the snow-bunting : d 
. “ During excursions -in the inferior of the*.land along 
the ceast, one often hears, near heaps of stones or shat- 
tered cliffs, a twitter. It comes from an old 
acquaintance from home land, the sø 
SHoslasrkan, the snow-bunting (Zmberisa “givaks, - 
The name is well chosen, for i i 
lives as far south as the snow goes on the Scandinavian 
i and in summer betaken itself to the snow limit 
Lapland, the £/sdra of North Siberia, or the coasts-of 
Spitzbergen and Novaya Zemlya. It there builds its 
carefully-constructed nest of feath: and down, 
deep in a stone heap, preferably surround by a sy 
plain. “Whe air resounds with the twitter of the li e gay 
warbler, which makes the deeper impression because it is 
ae ony true bird’s song one hears in the highest 
n . 
Then Baron Nordenskjéld goes on to do for the mam- 
malia the sanfe service he has'done for the birds, be- 
ginning with the reindeer. It thrives as far north as 80° 
and 81', and in a tem of — 40° to — 5o? C. 
“It is remarkable that sa eee ea got ee 
the d i it to w it is on Spitx- 
ois found there in much jeer ecg dhe on 


L.) and , 
hateh on the ground moder tufts of grass, or Ín very 
SEES Segre sr ba ER E are not 
Tha hyntecs from Trodisce brought home. in 1868, poč i Moy i 
and m 1870, 837 remdear. When to this tho graat number EARS 
whioh aro 


doer which ay shot m spring and are not 
we coruder that the number of walrus-hanting 
Out from Tyoaxsoo is loa than that V. those which go oct from Hanmerfeat, 
e a 
e. e. ; 
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deer, not vithsandig the abundance of t 
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shows itself so voracious that, 
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North Novaya Zemlya or the Taimur Penif r 


it is agmost rotectegi from the 
on the law tying part of South 


sula,where 
ks of the hunter, Eyen - 
vaya pip the rein- 
e summer 
poe iss that when one th 
ting is scarcely to be counted one It first occurs in 
any considerable numbersfarther to the north, on both 
sides of Matotschkin Schar,” "8 ` 
Notwithstanding the immense flestruction of fhe rein- 
deer in recent times their numbers in Spitzbergen keep 
so well up that it h&s been supposed they migrate from 
Novaya ya. But Baron Nordenskjöld shdws that this 
is not the case, as the reindeer of the twg islands belong 
to Seen races, The fact that marked reindeer haye 
ound in Spitzbergen has also 1 to the supposition 
t vei una their way from ome, more northerly 
inhabited land, a supposłtion that does not seem probable, 
but is céttainly worth verifying: Then we have our old 
friend the Polar bear, followed by the mountain-fox and 
the ifg. Themarine life ofi these northern regions 
makes up amply for any scarcity of life on land. : 


* Here animal life is E abundant as far as' 
man has succeeded in making hi 


way to the farthest 
north, At nearly every sweep the dredge brings up from 
the sea-bottom masses of decapods, crustacea, asla, 
asterids, echini,! &c., in varying form®, and the surface of 
the sea on a sunny day swarms with pteropods, beroids, 
surface-crustacea, &c."' ui 

Of the higher animal types of these seas the 
now that the right whale is nearly extinct, is the most 
important, and therefore comes in for a long notice. 
Even the walrus has suffered greatly. ae ce 
hunting, and unless precautions are taken, o the way 
of the right whale, The walrus haunts parti PRA 
of Novaya Zemlya and S pagal Do attracted by th 
abundance of theur special boa wW ich does not consist, 
as id often stated, of seaweed, but of various livi 
mussels from the bottom of the sea, principal! Mya 
truncata and Saxicava rugosa. Seals ard w are 
also referred to at some length. : 

Through Yu Schar the vessels steamed. their way 
into Hie Wark ea on August 1. Afid here we are told : 
a t deal about inland ice and icebergs, and the rich: 

e-condifions of the Kara:Sea, its surroundings and 
hyd phy. The remarks on inland ice are specially 
valise the subject being illustrated by the writer's exten- 
sive experience in Greenland and Spitzb We repro- 
duce here (Fig. 2)a section which he gives of inland ice, and 
a picture of a Nóvaya Zemlya glacier (Fig. 3) The d 
ice, Baron Nordenskjdld us, is of too inconsiderable 
extent to allow of any large icebergs being formed. There 
are none such accordingly in the Kara Sea, and it is 
seldom'that even a large glacier -ice-block is ‘to be met 

ifting about. Indeed the Baron tells us that The pepe: 
lar notion as to thé frequency of true icebergs in far 
north is quite erroneous, the actual fact being that ice- 
bergs occur in far greater numbers in the seas which are 
ly accessible. The abundance of life in the Kara 
Bea fe remarkable, though this has only been recently 
known, the old notion on this point being quite erroneous, 
As a specimen of the life to be found in this sea, we give 
here an Umbellula (Fig. 4). - 

Dichson’s Harbour, at the mouth e the Y. i 
reached on August 6, and so the first 
was happily completed. Beyond this all was new, but it 
secthed f be felt that if Cape Chelyuskin was safely 
passed, all the rest would be comparatively easy.: Here 
upwards of 100 pages are devoted to various topics of 


any reindeer- 
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interest s by the arfival of the Expedition at the | most remarkable were, according to 
mouth! of Pru Evidence is given to prove that | following: a species of Mygi iss 
the lower Y mustat one tim have been thickly | Jdorkea entemon, Lin., Ido Sabine, 


inhhbited, but is now quite d probably owing to 
the difficulty of procuying food, a di that may be 
solved by the en by Baron Nordenskjöld. 
A of phaflerogams is. given, collected during the 
stay o ition. Some Paeng dredging results 
nee ob , and on this subject Baron Nordenskjold 

tes :— t 

“ For the science of our time, which so often places the 
origin of a orthem form in the south, and vier versd, as 
the foundation of very wide theoretical conclusions, a 
knowledge of tMe types whieh can live by turns in nearly 
fresh water of a tem of + 10. and in water 
cooled to — 2*7, and of nearly thé same salinity as Phat 
of the Mediterranean, fhust haves a certain interest. The 





Foo. 6.—The Vapa and Lena seluting Cape Chelyuskin, 


with the numerous Russian voyages of the seventeenth, 
eigh and nineteenth centuries, of which little.is 
known, but the results of which Baron Nordenskjöld 
acknowledges have been of the est service to him in 
forming his own plan. To the efforts of the Norwegian 
walrus hunters, rae Carlsen, Tobiesen, Johanessen, and 
others, he does justice ; and indeed their cogtribu- 
tions to sclence have often been of substantial value; 
Johanessen, was awarded two medals by the Swedish 
? Acad for his discoveries. i e 

Port Dickson was left on 1o, and as the Vega 
steamed north-east to Chel over an imperfectly 
mapped coast, she came across many new isimnds, and 
other novelties Which we cannot refer to in detail 
Animal life, along the Taimur coast was much scarcer 
than in ious s of the voyage, though on the other 
hand the sea yielded some fine i We give as 
an example a hairstar (Fig. 5) from off the coast, 














consist of sand and sandy 
when he landed, could mot find a stone so 


85a 

ora pone Twp chapters arè devoted to a history of the 

navigation bf the North-east Passage from 1538 to 1878 ; 
m 


an admirable summary, containi t is the 
result of the author's owp and whiah never 
before has seen the light. .Especialy is thjs the case 


e + 


* e 
The northern promontory of Asia wes reached on 
August 19, and Baron Nordenskjöld describes the land- 
scape as “tite most monotonous and desolate I have 
ever seen in the High North” (Fig. 6). ere, however, 
we must leave the Vega till next . ° 
(To be continued.) 
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! NOTES 

- TAKING a retrospective coup d'ail, in a recent iue of Wis 
paper, of the Paris Exhibition, Count du Moncel notes, among 
other points, the marked success of the lectures, and the eager- 
ness of the public to be instruciel. A permanent electrical 
exhibition, with like facilities, would greatly promote iai x 
lopment of electric industries. The number of practical 

cians in Frapce is at presentevery limited, and while therg are some 


very skilful makes Gf telegraphicepparatus and instruments for ° 
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electrical physics, yet (if glectroplating be exoepted) there are no 
great indnatrits giving ríe to electric wopks like those of the 
cable- Éouses in England, or those of Siemens and 
Felten in Germany. The Count hopes ‘tour Kam henceforth 
will not be confined to mere publication’ of electric papers. 
_ Again, a desiddtatum at the Exhibition was the attachment 
of placards to apparatus, indicating its object and general 
arrangement. This is a matter worth attention in our forth- 
coming Exhibition, At first there was some talk about giving 
evening concerts at the Paris Exhibition, but the fact that the 
` city had agreed with the concert at Bexsglibvpe, behind the Palus 
de l'Industrie, not to allow any concert perforguanceg within 
a radius of 100 m., was a difficalty, It is doubtful tthe Count 
says) if such concerts would have much increased the evening 
attendances which was always large, With regard to the Crystal 
Palace Exhibition, he considers ir shoukd ha ve been pat off for 
a year, Ss * ee 


e 

ON the proposition of M. Cochdry, Minister of Posts and 
Telegraphs, the Minister of Foreign Affairs and President of the 
Council has nominated Dr. Warren Deda Rue, F.R.S., orre- 
spondent of the Institute (Academy òf Sciences), a Commander 
of the Legion of Hononr, in recognition of “his services at the 
Electrical Congress and as vice-president of the jury. We regret 
to learn that Dr. Warren De La Rue, in consequence of ill 
health, has been compelled to resign the important post. of 
Honorary Secretary to the Royal Institution, 


Tag Lightning-Rod Conference formed by delegates from the 
Meteorological Society, the Royal Institnte of Bntish Architects, 
the Society of Telegraph Engineers, and the Physical Soctety, 
which has been at work since November, 1878, hes at last com- 
pleted its labours and prepared its report, which, together with 
an enormous mass of information that has been most assiduously 
got together, will very soon be published. ‘The report will 
comirt of a brief description of tha purposes which a lightning- 
canductor is intended to serve z r sterement of those features in 
thr canstraction and erectlom af lightning conductors respecting 
which: there is a great difference of "bpinion- auxi theefinal 

ion on the points in question arrived at by the: Conference. 
It will also contain a simple code of ruler for the erection of 
Uightufeg-conductors which any ordinary nom-technical individual. 
will Be able to understand. Itis Hoped:that the success of the 


* publication willl justify the Iabour tixt.has Been expended upon* 


it, Ibwil Be publlaied im the form of a book by Messrs. Spon 
andi Coy, ` . 

Ex view of the recent great development of the telephonic 
systenr, the Directors off the: Magdeburg Fire Insurance Com 
Imperial Post Office, Dr. Stephan, as to whether the danger 
from lightning wes Increased by the overhead wires and iron 
supporting" rods, and whether special conditions of insurance 
. should be made for houses in proximity to such wires, Dr. 
Stephan has replied that no case had yet come to dis notice in 
which lightning Rad done injury in the way referred to. The 
experience of the Ggrman Post Office with telephone lines was 
indeed short; bat in other countries there was an experience of 
overhdad telegraph lines, which was of several years’ extent, and 
he was not aware that observations had ooeurred in this connec- 
tion which had given any occasion for anxiety about lightning, 
It* was important, in arranging those telephone lnes*to take 
care timt any atmospheric discharges which might affect them 


should have a sufficient path to earth. Such: being the case the - 


telephont wires might even afiord houses a protection against 
lighjnin® which they would otherwise lack. ‘Fhe directors of 
the insurance company think it at present unnecessary, there- 
fore, to make any change in their tents in the case of houges 
“over which telephone lines pape, ee 
EE" . s ° 
e 
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WE regret to have to record:the death of Mr. Caries Moore, 
the weji-known geo of Bath. - Mr, aore was known : 
and succemafu] collecfor. On one 
from `a ‘fissure near Bristol two tons of 
the celebrated bone-bed. This wheh sifted and examined 


broken open, 
-velns traversing 
the qarboniferous limestone was the subject of a most valuable 
communication to the Geo Socloty, and he was also one 
of the first to recognise the portanco of the Rheetic formation 
in this country, The Museum at Bath owes much ‘to’ th 
persevering bours of Mr. Charles Moore, , 


States In 1855. A conviction that there efisted an open Polar 
sea induced him in 1860 to undertake a voyage of exploration on’ 
his own account. He sailed from Boston in tife schooner Usited’ 
Sates, and by means of sledges he penetrated as far north as 
81 deg. 37 min. He again visited Greenland in 1869. . To the 
last ho was desirous of heading another expedition to the North 
Pole by gray of Smith's Sound, His voyage in the Usted States 
was described in “The Open Polar Sea;” and among other 
works from his pen were, “An Arctic Boat Journey,” relating 
, to his first voyages ; '' Cast away in the Cold,” a su t 
narrative of his second voyage, published in 1870; and an 
account of Greenland under the title of “The Land of Desola- 
tom” Tke Geographical Society of London aff the Société 
"de Géographie of Paris awarded him gokt medals for his dis- 
coverles. s 

THE death is announced, at the age of seventy two, of the 
Rer. Dr. John Ludwig Krapf. Dr. Krapf was a missionary of 
|tħe Church Miwmionsry Society E East Africa from 183) to 
1853, and did much for the exploration of tHe-regfon north: west 
of Zanzibar, in company with Dr, Rebmzann, They are known 
' specially as the discoverers of Kilimanjaro and Moant Kenia, 


| Iw z paper published in the Jufy mumbergof the Archiver das 
| Semer Phy sigues a Natwrelles of Geneva, which we referred: 
to af the time, M. F, Forel established, by -obseerations- of - 
the oscil'ations of the lowest extremity of_the glacier of the 
Rhone since 1856, that, although .two causes determine the 
position of the end of a glacier, nevertheless the chief of them 
is not- tha fusion of this end by the summer heat, bat tho rate 
of advance of the glacier, As the latter depended upon the 
thickness of the glacier, he concluded that the variations of the 
length. of a glacier depend chiefly upon. the yarlatlons of its 
thickness, Measurements having showr considerable: variations 
of thicknesr at the lower end of the Rhowe glacier, these might 
be easily explained by very small changes in the thickness of the 
Mis Me eat are, zo to sey, exaggerated by the mutual 
rela n ofthe rate of advance and the thickness, producing 
thus immense changes In the Iength of the glacier, Glactalfsts 
will ap the great Importance of these observittions of M. 
Forel, as they may explain an immense increase of glaciers 
without great: variations of temperature, but only by small 
changes in-the distribtion of snow and rain.which fall upon a 
country, However, asis pointed outjby«hose glacialists who 
have sought for the key gf the glacial pood in an accurate 
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study of’ whet Js golng on now fn Arctic countries, this relation 
has bech rather neglected. In a second paper, which hgs just 
appeared in the Nofembe? number of tf Archéwes; M, Forel 
discusses the influence of ablation on the thickness of a glacier, 
the ablation, together with tbe amount of mde fallen on the 
surface of the nené being the two chief causes of changes in 
thickness, Our knowledge of the influence of ablation is almost 
nothing ; Put the influence, due to an increase, or decrease, of 
the feeding of a glacier being felt, and exaggerated, throughout 
the whole length of a glacier, while the ablation has an impor- 
tance only inelts lower parts, M; Forel concludes that this second 
cause never would have.the importance of the first, In any 
case both causes Rover can be simultaneous, the me taking fifty 
or a hundred years to reach the low eng of the glacier; thus the 
thickness of & glacier at this end depends upon the quantity of 
snow fallen an the sew some fifty of a hundred years ago, and 
an the ablation dunng a few recent years, which may be 
either concurrent, or opposing, in increasing or ing the 
thickness, Ho remarks also that altogetffer it seems that the 
1etreat of glacters, which reached its maximum “about the year 
1875, was not a local phenomenon, but was simultaneously ob- 
served in the Austrian Alps, in the Pyrenees, in the Caucasus, 
in Scandinavia, and in Greenland. M. Forel concludes by ask- 
ing the naturalists of #1 countries to indicate the advance and 
ret ent of glaciers as much as possible in figures, and to measure 
the thickness of glüclecs at several well-determined parts, 


WE fear ell hope must be given up as to the safety of Mr. 
Powell in the Saledin balloon, A balloon was seen on the night 


— ——A 
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of the 16th, going by Santander and Bilbao towards the ses, but’ 


nothing more has been heard of it. It may have been the Sala- 
ain, but ff so, and Mr, Powell bad been in it and conscious, he 
would certainly have made some sign. Mr, Powell was an ardent 
and intelligent aëronant, and his death, which we fear is only too 
certain, must be regarded as a loss to science in the pursuit of 
scientific knowledge. : 

THe Royal Italian Scientific Institution at Venice offers a 
number of prizes for various, memoirs. - Among them we note 
the following two as of more general interest :—d(1) '' A State- 
ment of the Hypotheses recently advanced by Physicists on the 
Causes of the Phenomena of Light, Heat, Electricity, pnd 
Magnetism” (prize 3000 lire (about 1104), term March 31, 
- 1883). (2) "A Systematical and Critica] Enumeration of the 

Plants hitherto observed in the Venehan Pro- 
vinces” (prize and term for this treatise are not yet fixed). 


Tux death is anndinced, on November 29 lest, of Dr. Wil- 
helm Weith, Professor of Chemistry-at Zurich University. He 
died in the Island of Corsica,:where he was staying on a visit, 
at tho early age of thirty-seven years. 


In the night of November 19-20 the tunnel through the Col. 
di Tenda, on the frontier between France and Piemont, was 
liroken through. Cuneo is the nearest place on the Italian side 
of the inonntuin, where the Italian railways will join. the new 
French branch extending through the tunnel. ` 


Wr have on our table the following books :—Culttwetion of 
Liberian Coffee, by H, A. A. Nicholls (Silver and Co.); 
Report of the Scientific Resulty of H.M.S. Challenger, 1873-76, 
Vol. ii Zoology; Koumim, by G. L. Carrick (Blackwood) ; 
Every-day Life in Our Public Schools, edited by C. E. Pascoe 
(Griffith andeF'arran) ; Statistical Atlas, Parts x. and xj, by C. P. 
Bevan (W. andi å, K. Johnston) ; Perfect Way in Diet, by Anna 
Kingford Paul); Educational Theories, by Oscar Brown- 
ing (Kegan ); The Bedfordian System of Astronomy, by J, 
Bedford (H. Vickers)'s Description of the Chemical Laboratory 
at the Owens Collage, Manchester, by Prof. H. E. Roscoe, 
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E.R.S. (Cornish); ldealty in the Physical Sclenceseby B. 
Petrey (Little, Brown and Co.|; Hur8pean Feri, by James 
Britten (Cassell, Petter, and Galpin); The Encyclopedic Dic- 
tionary, by Robert Hunter (Casedil, Petter and Galpin); John 
Amos Comenius by S. S. Laune (Kegan Pauh., Ehementary 
Treatise on Electricity, by Prof. Clerk M efwell (Clarendon 
Presa); Astral Origin of the Emblems and Hebrew Alphabet, 
Rev. J. H. Broome (Stanford) ; Encyclopædia Brittannica, vol. 
xiii, (A. and C. Black); Old Greek Education, by J. P. Mahaffy 
(Kegan Paul); Practical Chemistry, by Howard (William. Col- 
lins) ; British Almenzck spd Companion (Stationers Company). 


Tue féllewifig recently-published Norwegian and Danish 
books may interest some of our readers :—'' A Geological De- 
scription of the Lofoten and Vesteraalen Districts of Norway,” 
by K. Pettersen, with maps, "and with interesting remarks on 
the coal-bearing Jupa formation of those provinces ; “A Flora 
of Xeland," by M. Chr. Gronlund, being,the results of his visits 
to Iceland during the years 1868 and 1876, from which he has 
brought back very rich collections of plants; the flora of Ice- 
land includes, according to M, Groniund, 870 species, of which 
332 are Phanerogams, the total number having to be increased 
by many Alge; “From Fields and Forests: Pictures of the 
Life of Insects,” in two volumes, by M. v. Bergxóo; and a 
pamphlet, by M. R. Lehmann, on the former coast-lines in 
Norway. 

S. A, LEXE, who steadily pursues his studies on the recent 
geology of Norway, contributes to the last number of the Nor- 
weglun Arcké> for mathematics and natural science, & paper on 
the upheaval of Norway, and its coast-lines and terraces. 


ADVICES received at Plymouth give some particulars of a 
destructive typhoon which visited Haiphong and Talee on 
October 8, causing great destruction and loss of life. The wind 
blew with tremendous violence, and the heavy sea flooded the 
whole of the surrounding country. In Tallee there were six feet 
of water in the houses three and four miles distant from the see- 
shore. The current was so strong that it swept away, the entire 
town,«he number of perfons drowned being estimated.at over 
3000. 

IN the Dectmber number of the serial Auf der Heke, Prof, 
Palmieri, the Director of the Observatory on Mount Vestvins, 
communicates a discovery with regard to volcanoes. Ina series 
of spectro-analytical examinations of the lava Prof. Palmiert 
has, it is stated, just. discovered a new line which corresponds 
exactly with thet of helium, the famous element hitherto seen 
in the solar spectrum only. 


Tux displacement of tsetherass (or lines drawn through places 
having an equal mean temperature), with the season, has same 
interesting practical ‘bearings. Several years’ recent (fo-called) 
phenological observation in Sweden proves that in gegeral each 
phenomenon of plant-life occurs only at a certain temperature. 
-A similar rule applies to the arrival of many birds of passage. 
Comparing the times such phenomena take to advance one 
degree of latitude, it is found afi the Baltic coast that their 
greatest velocity isin midsummer. The number’ of deys for an 
advance of one degree are in sundry cases as follows :—Freeing 
of lakes from ice 6'o, flowering of April plants in Southern 
Sweden 4'3, of Mayeplants 2'3, of June plants 1'5, of July 
plants 0'5, appearance of leaves (general average) 2'3, ripening 
of frut 1*5; fall of laves 2°3 freezing of lakes 5'1. A recfint 
study by Herr Hildebrand (of Upsala) of the movement of 
isotherms in the north of Europe throws light on these facts,, 
stowing.(among other things) that*while in Sweden the‘rate of 
the movement increases with the temperature, im Rubineit 
remains nearly constant. The author giver a number*of maps 
for various * Taking o° it f found that the iso- 
therms runnifig Searly north snd. south move eastwards, but in 
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_ the Intetior of fhe continent they are bent at a right angle, 
” extending east and wget, and mgving to the north, In the map 
for 9* the influence of greater heating of land than of sea. is 
apparent, The isotherms are fearly straight lines cast and west, 
and move"from"scuth to north, For 12° they extend west-soath- 
west to cest-north-cast, and move towards norrh-north-esst, 


` Iw the wave of administrative economy which has passed over 
Japan dming the past three yoars, education has, we regret to 
notice, suffered. The allowance to the Educetion Depertment 
Pa emani Mortal ar Abe va ben ace m 
last year—a reduction of 266,499 yem, or Io M 
The expenditure on working the mines has also ed 
nearly 50 per cent, It is right to observe, however, that the 
estimates ef every department have been largely cut down, and 
that much of he decrease under the head of education may be 
attributed to the substitution OF native teachers for highly-pald 
foreign profesors, e 


Mr. H TRUEMAN WooD, Secretary of the Sodety of Arts, 
asks us to draw the attention of our readers to the Exhibition of 
Photographic Apparatus which the Society proposes to open 
next month.. They hope to be able to include in the Exhibition 
apparatus illustrating some at least of the many applications. of 
photography to scientific purposes, and Mr. Wood will be: very 
grateful to any person who will entrust the Soclety ‘with any 
such apparatus, to be shown during the short tlme-the Exhibition 
will remain o Mr, Wood will ‘gladly send fall particulars 
rie EC 
to apply for them. s; 


Pror. R. S. Bat, Royal Astronomer of Ireland, will give 
the first of a Course of Six Lectures on the Sun, the Moon, and 
the Planets (adapted to a juvenile auditory}, at the Royal Insti- 
tution on Tuesday next, the 27th instant. 


' A VIOLENT shock of earthquake is reported from Agram on 
November 20, at 8.37 am. The duration of the shock was 
two seconds, its direction perpendiculgr, and its intensity so 
great tha! a panic was caused, and the schools remained Closed 
for the day. Earthquakes are reported (1) from Stassfurt, where 
a violent shock occurred on December 2 at 4.18 lm., cansing 
considerable damage in the salt-mine of Leopoldshall (2) from 


. Siders (Valals), where a strong shock was noticed on December, 


4 at 2.55 a.m. ; (3) from Agram, where a shock of two seconds 
duration oocurred on December 9 at 9.55 a.m. 


THE annual meeting of the Geographical Society of Parls has 
been held for the first time under the presidency of M. de 
Leseps. The meeting was numerous and enthusiastic. M. 
de Lesseps gave an address in which he culogiced his prede- 
cessor, Admiral La Roncière le Nourcy, who died recently. On 
the following evening the usual banquet took place at the Hotel 
Continental, 

THE additions to the Zoological Soclety's Gardens during the 
past woek include a Chacmz Baboon (Cymecephalus gercaritis) 
from South Africa, presented by Capt. Wyld; two Squirrel 
Monkeys (Chrysethrix sciwres) from Demerara, presented by 
Mr. F. N. Apthorp; a Black-bécked Jackal (Camis mesomelas) 


from South Africa, presented by Capt. C, Hollard Smith ; two, 


Ferrets (Musina fwro) from Japan, presented by Mrs, J. F. 
Fatd ; a Bosch-bok (Tragelaphus sy/waticus) from South Africa, 
presented by Mr. E. W. Berryman; a Rose-coloured Pastor 
(Paster roseus) from India, presented by Mr. F. Labbook ; a 
H Gull (Lerxs argentat#s), a Greater Blacked-backed Gull 
era erieni), European, presented by Mr. E W. Ebor; 
six Dwarf Chameleons (Chameleon pumilus) from South Africa, 
, presented ty Col. Hasard, R.E, ; a Grten Monkey (Carcepithaus 
` eallttrichus), a Mona Monker*(Cervepitherus deer tes West 


\ 
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OUR ASTRONOMICAL COLUMN 


A VARIABLE OF THE ALGOL TYPE.—AÀ to the Earl 
of Crawford’s Observatory at e«Dunecht, notifies Mr. Sawyer 
U.S., has detected a variable of the cofipa ny 
of Algol, with & period of* 5'24 days, its 
varying between 6*0 and 67 Aa ed nd November 30 5054 being 


4 of Sir J. Herschel's 
olere eu e M inest published 
in Vol. iii of the Afewsirs of the Royal Astronomical Society ; 
gm. with a minote compenion 88° n.p. 25^, and 
a note says, ‘‘not in Pieri”: these observations were made in 
The star is Lilande 31384, observed 1797, May 24, 
ind estimated 64, Benel culla te pn. M Jul 1822, and Santini 
° uy or g of 
August 1838. Lamont has two observations at w. it was 
estimated and $m. In the Durckmnsteruné lt b 5°5, and 
on the of der and Heis 6m. Schjellerup caled 
it 7°7 on 1864, June 9, and in his of 1864 be 
pointed -ont the differences in the estimated magnitudes of 
previous observers; Dr. Gould, in the Uranometria Argentine 
mentions that a series of comparisons between August and 
October 1871, indicated ‘‘an oscillation of magnitude from 6'o 
no regular lew in tee variation" ; in the 
“7 var.?/ Taking into consideration the 
the, true 
Tufts of magalrude tary be somewhat wider than umiped abore 
The position of the star for 188270 is in R.A. 17h, 10m. 335. 
Decl. + 1° 206, 
A PROBABLE VARIABLI-STAZ,—-The following is a case which 
sr be worthy of attention :—D’Agelet observed a star in 
3, on July 26, ay, and 29; ee he estimated on the three 
nights. 6, 6, and 6° rerpecti It ia No. 5057-59 bi Dr 
Gould’s reduced Catalogue, and called Anxenyma: in fact 
it is not found, so far as we know, in any modern oleae 


except the Durr. ; Where it is +17° 
mated only 9*4. The place of the star-from fecus t, broaght 
up to 1880°0, 1s in R. A. 19h. 27m, 22'108., Decl. e 17° 29! 

THI Binary Star 3 CassroPELA.— The elements of this 
beautiful revol double-star, which had been already calcu- 
RUM berck, and Gruber, if 1875 and 1876, have 

been nowi 1 vestigated by Ludwig Ludwig Stmre, son of the present 
the Imperial Observatory at Pulkowa. The princi- 


e a a ee ee t depen ding 
entifely upon the measures of Bessel and the two Struves be- 


tween 1830 and 1878, the early data of Sir W. Herschel, which, 
if taken into account, would exercise an influence much greater 
than is due to their of accuracy, being left out of con- 
sideration. Ther elements are as Follow :— 

Pernastron passage ... 1905'02 | Inclination 56° 22" 
Node me oe 45° 3 | Eccentridify — .. Pee 
Nodeto perlastron ... : '17 | Semi-axis major 8" 

For Eq. .. .. .. 1850°0 | Period of revolution 149'90 yrs. 


Duner had found the period 176, Gruber 195, and Doberck 222 
years, A com with the measures of Dembowski (1856— 
76) and Duner (1868-75) exhibit constant differences, upon 
which M, O. Struve remarks at some length in & note to his 
son's memoir (Ztl/etim ac P Acad, des Sciences de St. Petersbourg, 
tome v.). 

dino Qiug ks “th birea Che composi loss i und 
the year 1907, when their apparent distance is at a minimum of 
1**9 on an angle of about 305^. cca cum LG 

ve: 


*In L. Straves's Orbit. 
a a 
$54 | 10p8 .. 5°44 
551 IOS'I 5°40 
M. Otto Struve's obrervations gave for the parallax of this 


star 0°°1543 + o" 0450, whence the mass of the components 
results 8°39 times that of the sun, and the author of the memoir 
further concludes that the larger star has a mies 6°57 times, and 


the smaller one 1°76 times the solar mass, Prof. Auwers finds 


the proper motion of s Cassiopelse + 0'1346s. in ascen*ion, 
and — 0*:481 in declination, or 1196 ip great circle, in the 
direction 113°°7. i á 7 
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in the red? If we turn to other es I think I 
that there are bodies which exist in two or more m 


show you 


to a certain extent the red rays. You 
action we are able to produce a coloured e of 
silver. other +, we have a coloured produced 
the action of t itself, owing to the oxidising process. 
Alongside of this is the spectrum, on similar paper, 
any to light You see where we get a 
darkened salt we have an im of the s in varlous 


colours, i mith the bine, grees, 
ere the red end of the spectrum is you'have a red 


end I place 
water in front*of the alit, and you ses that it cuts off the whale 
of the blue end of the spectrum, leaving only a red band. If you 
look at the white screen on the wall on the right you 
iago Of ths alit eee from tis DE of ee walch 

the real colour of the iodine in solution, In form, then, we 


out, and the blue and also the red are left behind. Here, then, is 
one proof that we can have two molecular states of an element, 
But there is another int ing example in gold. If you will 


"is sometimes blue and sometimes 


red. It must be clear to all that if 

the colours of must have something to do with the 
vibrations. If ths have an: to do with the particles 
it must be with their vibrations, Now as tho spectrum in the 


lets the Its particles are doing some- 
nn ori chor erate We can obtain another solution 
mits the blue. Now what is the difference— 

the gold in these solutions 
which is yellow by reflected light, and green or violet 
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I Lecture delivered on 


SE at tho Lectie Theato Sou'h Ken 
sington Museum, by d 3 


.F.R & Continued from p. r66. 
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e 

by transmitted light? It js a question worthy o 
I will now throw on the screen af {mage 
goldekindly lent me by Mr. 7 
colour of gold as it really is.» It 
poole fin it, but is 'wheh of 
and 


ls tho gr be referred 
or ps the green may 
those two, or 2 combination of those 
is possible to obtain matter ip two or 
loast. . 
ver 


the very 
Now to apply this to our silver salts, seems 
shew that the e a will bg ime iore likely 
absorb in the than the blue molecules. eae ae 
explain this by passing one or two green bodies before the alit of 
the spectrum apparatus (Fig. 6). To this green glass, for instance, 
. 
glass 


Foo 6.—Absorption spectra of differant coloured matters. 


blue, You may ask the question 
whether a blue colour may not be equally as effective in absorb- 


experimentally. Here We have a of blas glass; 
you will sce that although the red of tho spectrum dimmed to 
a certain extent, still a streak of red a and the principal 
absorption takes place in the Y would infer 
that as the red was not entirely cut off, those rays which lie below 
the red would also not be cut off. Is 


i 


tune, is of a yellow tint, or rather of an orange tint Now 
bromide of silver is to a very small extent soluble in nitrate of 
silver, fhore particularly when acidified with nitric acid*y and if 
such bromide of silver as we have here bo boiled in a solntios of 


TE 
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chemical camposition of the 


the green bromide of silver film 


with my finger ; yon 


Teconverted into'the.red bromide. 


:* 
DE 


Afsacucon! gt a PPalpgtind » , 
Fio. 7.— Diagram of the least rofrangible portion of the solar spectrum. 


the-ordinary 


oleate 


will find 


‘ 
y 
à 
D 
D 
t 
1 
D 
' 


à do ir d 
oe ee 


¥. 
that the 


— 


er te 


Ive. I0nvv i 


Lew 


e 


S EE 


aw A 


zx 


“Promatx Solar Spectrom. 


absorbs the red, 
1s.concerned, I will take 
had 


T: 
E 


‘Now no ‘sooner was this bromide obtained than, of 
Intereat disp 


. ther? was 


light taken 


qll radiation, but through it those rays which 
the red can penetrate to a certain extent. - 


then wè are able to ph with the dark mys, 
without the rays at al. Another example 
might ptobsbly be interesting for to see, and that is 
: isan expesiment T carried out, fy, so thes it is fresh 
e b 
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laid 
contag with this blpe bromide and over it was placed a 
blackened kettle of boiling wate. those dark rays any 


We will next a to the to whether it ‘ts 
sensittye’to all the atone ap #0 Gna that it will 
ansyrer our expectations to the highest degree. I haye on the 
frat photogri gf the 6 spectrum 
: which was takenewith this salt. You will be able to 
«note the position of the spectrum with regard to.the 
“blue, the green, the. yellow, the red. Below tbe im- 
: feewlon made by latter we have the famous A 
; "ine, and Uflow this again we have an Impression made 
by tle infra-red rays. What we next attempted was 
of coure to get better photographs than the one 1 
z have already shown you; next to draw a map of 
the prismatic spectrum. 7 
In the following diagram we have the results of 
the -measurements of these phftographa You sec 
to whai-sn enormous extent the solar spectrum ex- 
tends below the Ilmit of ee MERGER ARE 
ses line is seen with t difficulty in spectroscope 
(Fig. 7). The last in the photograph that I last 
sho you was the band , marked Baa het below that 
there are other bands which I was subsequently.dble 
£0 to obtain. It is very rarely that these ‘bands can 
be photographed at all, not -becanse the plate is 
not sensitive to those radiations, ‘but simply Peeti 
das of the heric absorption which cuts off.th 
` "particular radrations and prevents them i 
our earth. I mey.say that the eidacne linit o : 
the prisma*lc spectrum is nearly reach ere— 
e not quite, Sut nearly, Canchet showed that if yon 
i set up along the length of the spectrum, as we have 
it here, the inverse square of the wave-length of any tivo 
lines, say tha inverse square of the wave-length of the B 
8000 line, unl erected a cereale Ihe ora | repré- 


senting thar -number, and also of the wave- 
1 ofthe omy in the same way, and then join 
of the pointsthns o we should geta Hne on whi 


SFI the inverse of the wave-lengths of HGC 
. would lie, also theoretically the wave-lengths of ` 
‘lines below the red. Thus if we took and joined two 
g points, ‘all'the other inverse rquares of the wave-lengths 
GPF would he along that line, very nearly, In that way 
a theoretical lmit of the prismatic spectrum -can be 


mE obtained; im ‘other words, the ` ic spectrum 
mart stop where the wavelength i ini . You 

will see in this di we very nearly reach 

ere there is no atmosphere 






the theoretical Limit. 
to Interfere with the radiation, it would be easy to 
Teach it. Since the we pho phed is 
the solar spectrum, between the and the sonrce of radiation 


t us obtaining the limit; but with-the 
electric light the absolute limit can be reached on some 
Occasions, though with some ‘difficulty. It may be asked 
if we can assume that here is a practical as well as theoretical 
limit ofthe prismatic spectrum ; and in amswer to this I may 
that the measurements made from other photographs, to 
reference will be made, will demonstrate that one is fully justified 
dn silopting the theory. 

The disadvantage of using the prismatic spectrum for mee- 
surement is this: you will notice the waves aro very much 
com as you get down towards the red. Tho*ordinates to 
the curve . 7) represent the wave-length ;. andif you calculate 


Now owing to the cam on of the ultra-red it was very 
Himesh of dn rau aac 
a 
e- 
* e j e 
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in’ this ultra-red regio, more pafticdlarly as regards the resolu- 
ton of,bands,into hnes, ‘You saw there were very few lines 
apparenlly, bal there were bandi, ard thaqnesñion askeg was, 
Gould we resolvo these Minds jnto lines? You recollect that 
Draper had in his photograph three lines below the limit of the 
ee en by the oxidislnf process, They 
did not go very far down *us it turned out, but still, there they 
were, I think I fan show you that those lines end bands 
are resol into lines. To do tif&t, of course, we have to use 
a ing. On that stand I bave a diffraction grating 
similar to the one S DuckyerhoWei yon, Mich ma DM AR 
all the researches on the spectrum. Mi deri i me 

by the grating; you set even the 
dA Mr Ge eR Ten amace oF tl ai ae 
much feebler appeal ga rot ordinarily se Sn he serens 
as Mr. Lockyer Pointed out. ou tum the grating further 
round you will see that another comes on, and 
turning it still further we i soon. They are” 
feeble, but the two Inst ye ee es 
present; of course by turning the grating 80 digection we 
should get similar spectra on the other side of the central image 
of the By holding the screen up rather closer 
of light, we shall be able to see the spectra better. 
to notice that the violet of the third spectrum overlaps the red 
of the second spectrum. In order to photograph the ultra-red 
of the first it wes necessery to use some artifice to cut 
out those invisible rays which le between the violet and the 
red, and belong to the ultra-violet of the second spectrum, and 


the source 


most cable far the purpose we had in view was a solution 
of Guo aui eue oe abod I-25th of an inch in 


violet and the blue, and leaves the red and w intact. This 
solution was used with the diffraction spectrum to photograph 
the ultra-red regions, I will throw a diagram on the to 


show the overlapping of the different-spectra, to make if more 
clear. You seo m the second order the H lines comes a little 
beyond A (Fig. 8), and in the third line they come as far as the 





Fra, 8,—Oveclap of the diffraction spectra of the st, snd, 3rd, and 4th orders, 


D line, You will also notice that the bichromate of potash 
cuts off certain rays in the first order the same rays 


“spectrum, : 
of the second-order spectrum, and those also in the third-order | 


spectrum, 

I will now throw on the screen some phot taken with 
this diffraction spectrum [shown and explamed |. 

That is us far as we have been able to distinguish with the 
diffraction grating up f the present time, although wf have- 
hopes that with more labour we shall be able to get further 
down, notto thertheoretical limit-of the spectrum as shown bythe 
diffraction grating; since that is infmitely far down, but aall evchts 
ow we can plbt the wave- 


to half tho slit to the 
blue end, and the other- half to the first order red end ofthe 
using, ee ADRE Dg media. Ir this 
Thotogaph we eloped this ce. "The.top: half of the slit 
was exposed to the'red endi and the bottonr to the bhe 


seo two spectre superposed one above the: other 
° 








(Fig. 9). Now we know that in the second order the wavelength 
of a line will be exactly half that of tht yave-l of the next 
order Which is above ił Thatisto say, suppose the wave-length 
of the H lme to be 3900, the ultra-red ray which lles over it would 
be exactly 7800, and so on.' By thf&te means, by the coincidences 
of these lines one with the other, one is able to’ ascettain the 
gact wave-length of lines which lie in the ultrf-red rays of the 


s \ 
Then came the question, were we able to separate Draper's 
lines into bands, and were we able to separate these bands whi 


neo he F £e 


E MC US aoe es 
AE Cm FT-NT. ESI — 3 
15 do H 3- g4 JY 

| Fm. 9 —Mathod of detormining Seguro tang ha in tho sippa red region. 


We gie hed info lines? Draper’s 
into 250 di lines, and the bands on 


XE as 

Ha o means of photographing in the ultra-red 
reglongof the spectrum, what was the natural use to make of it? 
To introduce it into thie DEM art? Not so, because there 
were considerations w our doing so ; but it seemed 
that there were other problems which be settled very. 
readily by recourse to another investigation, It seemed probable 
that colourless rae ought to exercise absorption in the ultra- 
red regions, othing was known ing them the 
remarkable and well-known experiments made by Prof, Tyndall 
with a thermopile, with some source of radiation at a comparatively 
low temperature. He used a red-hot platinum spiral or a cube of 
hot water, and noted the radiation which was allowed to 
through different liquids and But the knowledge obidni 
by this method was very the same as if we were told that 
so much total visible light was cut off when examining the absorp- 
tion spectra of coloured bodies, No definite knowledge was 
, obtained as to the of the where the absorption. of 
the liqmds took. place. y in.other words, Tyndall gave us a. notl- 
fication of the absorptions, and not their Iocality—a- most 


a point 
Festing joined with me m.-investigating this question, and 


Ho commenced, aa might | bo expected, by testmg the 
M pper S E on to a*rariety 
of h PE and so on 
I need not recount to you alb the various es we found in 


y burst upon us in its full and truest light. 
The method we adopted was as-follows :—You may imagine a 
source of light—the positive pole of the electric light avery 





lines were separated 
e screen into some- 


source when cast by a lens upon the slit of the photo- 
A tube ofliquid, T, was placed between 


spectroscope (Fig. 10). 





F 


Fia. 10.— Apparatus used" m photographing the absorption spectra of liquids, 


therlens andthe alits : tlie rays were passed through prisms P, and 
oventually*wees received on the photographic plate F-such as, We 
have here, Passing sunlight through the top half of the slt, 


and’ then the electric light to the ‘absorption spectrum 
^| of the liqud a ee oe of tii mib we wat anle 
, to compere er spectrum the abearption gf the 
electric light after, through an rn or by een to 
different ligpids s top anf bottum half of that t we 
were able to thelr*absorption spectra with eagh other. 


189 + 


compare. 
Séme of the figsttesults we obtwiped were-with hydrocarbo o * 
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a 7 
containing oxygen. Alcohol and ether” are’ both hydro- 
carbonsü-they contain shydrogen, carbon, but also $ 
and we noticed that in*these qxygen compounds these gands 
of absorptlon were shaded, bands, and not sharp and 
defined, as it were. We thenewent on to another series of com- 
pounds, qr rather, part of the same group which centained no 
oxygen atall, we worked with methyl iodide, ethyl iodide, 
and propyl e, and we found a very marked difference 
between the two spectra. We found that fn the cases where 

there no shaded bands—that is to 
ey were sharp bends without 


bends with sharp 2nd sh@led off in the other? In 
both ceses the bands with sharp edgef seem to be due to the bare, 
of the compounds ' Thus, in the case of the chloroform, the’ 
thick line or sharp-edged band seams # be due to the combina- 
tion between carbon and and thofe other lines reem to 
be due to the vibration of en and no elte. 

What was the menning however of the shad baig as (y 

f 


say, that if there were bands, th in alcohol? When we came to the fhotographs it 
shading at the sides (Fig. 11). What was the signification of this? without exception that hydrocarbons containing oxygen, when 
not contained in thè radical oc base of the componnd,, 
= A d a ng piways gavo some shaded bands, and on mesgurment it was 
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the shading always stopped at pomts where, in 
other spectra, wo had marked the hydrogen fines, This coin- 
cxience was remarkable, and could not be fortuitous; in 
fac® it seemed there*nust be some connection between the 
sere these lines and the terminsfion of the bands, The 

mug be due to the oxygen in the compounds, What wo 
eventually arrived at at last was this, that the oxygen blotted out 
Me eirud Between two h lines ; that is to say, if you look 
at itin one Way, the ed between two lines 
tod ent oni thah particular portion of the spectrum, en we 
came to the series, or in fact any other series, we found 
the seme hold good: where we had hydrogen and no oxygen 
Mrd re TEE HALE m LIUM NE 










had bands, Where we had 
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aie INE carbon, hydrogen, and chlorine, or carbon, , and c 
bromine, or carbon, ; and iodine, or cgrbon and 

se SEE a ee eee, alone, we had aoda and taany lines. Wiete wc 

<i. x a " had carbon and > e; or n and ni ‘an 






and sulphur, we had no absorption whatever. That is to «ay, 


COE 
l ` o r re NECI, Dion Co 


r IE cow oa. wy 





a gener] absorption. In other words, the on gra 
increased and mounted up from the least le end of the 
spectrum. tomaron the ue end of the spectrum, and that was 
abeorptlon which could be traced. The following table 
shows the above :— UNE ` i 
8 spectrum and , 
Carbon, Hydrogen, and Oxygen { few lines ° 
Carbon, Hydrogen, and Chlorine | , - 
Carbon, Hydrogen, and Bromine { Sbarp-edged bands and many 


There must have been some meaning in it. Were the lines or 
the shaded bands due to carbon or to hydrogen? The lines 
could not be due to bacanta they were not ae do 
‘oxygen was present. o what, then, could they be due 
must be due to carbon, h; or lodine ; and which of these 
it became im t to pog 11 we haye a mapot a 
selectiofl of different alcohols the iodides, which were 
photographed. You will see that what I have said about alcohol 
15 correct ; that we have the shading*off of the bands in the case 
of the alcobols, But when we come to the indides we have a 
med Murena WS lero lind springing up eda ethyl 
iodide—distinot Hnes—which are alto 

The question then was to trace these lmés to their origin, 


in carbon com 3 if they were due to hydrogen we t 
only to find ere thero was hydrogen. So we a 
series of substances, the absorptions of which I throw on the 
screen, When we tried chloroform, which contains only one 


pia eek ng iol yee lke debi i 
„series, i : 3 eso e - 
shap edges to which I have already referred, — 

us then spectrum analyzis opened UU Gas chemlcal 
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absorption will covér three h. kd to On. Where 
exon wil covër tren hydrpgen ines tnd mo o those base 

of radicl® bands, as they are called, never alter; 
always in the sam? pesitiore and never sp out or 
either to the right or left. 4Whefi you diminish the thickness of 
the fluld those bands are always present, and éhey are the last 
things to disappear in the absorption spectra. 

Anodes reci tabe ‘hing wn retard to diced compounds is, 
as a rule there are two bends whieh are characteristic of their 
base. There is a band which is nearly always situated near the 
limit of te red, and another between wave-lengths 8000 to 
11,000, That is to sa there is always a band to be seen some- 
where about *' a, and another somewhere about p. Those are 
chaiacteristic f Pao nac ied compound we may have present, 

You may sa: ig yo d ies on chemis- 

try but in ty € is one which may lead to results in 
A physics. ABD DM you how (Fig. 12). Here 
e e 


are 





N°] Aldehyde 
N°2 Paraldobvale 
Fia. ys.—4À bsorption spectra of aldelryde and per-aldehyde, 


ina pair of bodies which we examined, to which p petis 
draw your particular ention, namely, the spectra 

hyde and par-aldehyde. Now aldehyde and ee altieh pie ar aro 
the same bodies exactly in composition, only chemists tell us that 
por-aldebyde has three molecules of aldehyde in Its one mole- 
cule—the only difference then between them is that there are 
three molecules of aldehyde combined to form par-aldehyde ; 
aldehyde of course being one molecule by itself. Not only do 
chemists tell us that this is the case, bat they now it, becaire 
if they heat par-aldehyde they get aldehyde 
can reconvert this into per- yde., Now I want 
the difference in the spectra between these two 
have two bodies of the same chemical composition and of dif- 
feent molecular groupin;, and you will see there is a total 
dizuncton in the two absorption spectra they yield. 
thing in commorf is the radical band, 
two other coinddences, but all the 
EE. Now if 
ectures I think this alone 
already said to you. He has told you, for instance, 
spectrum of iron in the flames and the spectrum of iro 


E 
E 





Fig. 14—Diagram of three iron Hnes as observed by Lockyer. 
e. 

spots are dissimilar; and he has iiy foraikea e with d 
photograph which shows ono little part o the spectrum in which 
this is exemplified in a remarkable degree. In it we have three 
iron dnes eese Une eno tas (Fig. T3); In the sun-spots two 
of those only appear, amd in the flames the third alone appears 
e s 
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| mists split up what they considered elements, and 





that in the sun-spots have different molecular groupings, I say 
that this 2n to whicl? we have subjected aldehyde 
and par- many other similarly constituted bodies, 


lexicon mation io that ew Of course, in the case of organic 
compe to the chemist to analyse them for us, 
and e tells us that t are different molecular groupings. It 
is scarcely fair in one case to admit that the two spectra are grven 
by two molecular groupings of the same substance, and in the 
other to deny it. 

in, we found that many lines were common to each hydro- 
carbon: thus we found a “ine at 867 of the common to 
benzine and toealcohol; and to take one parti case, we 
line common to water, hydrochloric acid, and 
chloroform, Has this any bearing on whet you have heard? 
Mr. Lockyer has told you th eme short hin are tobe found 
In two, three, four, or even six t metals, not taking the long 
lines into account, as they might be considered to be due to im- 
purities in the differtnt spectra. Let usa this to our case. A 
certain substance, A, has certain Imes coincident with B; B also 
has certain lines coincident with C; and C also has other lines 
coincident with A. Now we will suppose these hydrocarbons 
were gooked upon as ements, but that eveni the che- 
that 
the only substance which was common to the three was hydro- 
gen. I leave you to draw the parallel between Mr, Lockyer's 
experiments and those which I have endeavoured, ina very rough 
and unsatisfactory manner, to bring before I think, if 
the chemist will admit that in the case of the hydrocarbons it is 
hydrogen which produces the- lines common to all, there is no 
reason on earth, sa the metals are not elements, why you 
should conceive t they should not have a common con- 
stituent in the same way that the organic compounds have a 
common constituent in the shape of hydrogen, I leave that for 
your consideration. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

den deis QE the professorial notices of next term's lec- 

are those of the Professors of Astronomy, 

Gealag P Botiny, and Medicine, 

Pritchard will givg three courses at the University Ob- 
servatoty. He will lecture on the Lunar and planetary Theories, 
and will form two classes for instru tn the even 
Prof. Prestwich will lecture *on Stratleráphical Geology in 
Un Museum. Prof. Lawson will lecture on the 
of Systematic Botin st the ene Garden. 

, Lhe Professor of Medicine, Dr. Acland, notice that the 
next examination for a Radcliffe Travelling Fellowship will com- 
mence in the second week of February. Candidates are requested 
to communicate with tha Frofemor. 

The professors and engaged in teaching Physics have 
caine Eq next term as below :— 

H by Prof. Price; (1) Distribution of Ter- 


restra] Magen, P4 Heddr developed by Contact of | 
different S ; Instrume.ts and Methods 


employed in Optical ene eager Prof. Clifton ; Practical 


Physics, by Prof. Clifton, Mr. Stocker, Mr. Heaten; The 


Generation and Measurement of Electric Currents, Mr. 
Baynes; Electrostatics (treated Mathematically), by Mr. 72 ; 
Mr. Stocker ; 


uris Meghanics (treated Experimentally), 

Prdblems in Klementary Mechanics snd Physics, Y Mr. Heaton ; 
Elementary treated y (Heat and Light), by 
Mr. Dixon. lectures on Optical Instruments are intended 
to serve as an introduction to the practical work in the labora- 
tory. The last three courses of lectures are intended to meet 


ee candidates for tie: Preliminary Honour 


An eaii for a Fellowship in biological subjects 
will be held “at vers College in February, 1882, be- 


Cuir neg equpeiu far 


aulkner with the usual testi- 
monials and certificates on February 21, between 5 
and 6 p.m. Ber intending adde DR CE p pena 
s Deore Ee di 1882, with a list of the gubj 
which th n, &nd ast the same time to men- 


Ta vy sk d ot polog to:whiph they have tumêl special 





detailed Information may be obtained 

CAMSXEIDOK. —Prof. JC elle riage 
from Dr. Siemens for bis class-rooms of mechanism. The exten- 
sion of the workshops is to be proceeded with at once. 

Practical anatomy wall commence next term on January 20. 
Demonstrations on Heat by Mr. Glarebrook, and Electricity 
-and à (advanced), by Mr. Shaw, will be giren next 
e Cavendish Laboratory. 


Mr. Gamat wil give d era m Heat ee [à 
John’s College, begin cienary $, adapted to he ist M.B , 
S 


GLascow.—The Clark Fellowship tn Natural Science (225. 
annffm for three years) has just ben awarded to Mr. J 
Fi. Fullarton, MA, B.So ° 





SOCIETIES AND ACADEMIES 


Lompon 
Chemical Society, December 1°—Prof. Roscoe, ent 
in the chair.—The following papers were read: some 
higher oxides of and their W. H. 
.—On a new old from Cinchona bark, by D. Howard’ 
i Hodgkin. The authors have from the bark of 
"China _Cuprees an alkaloid closel e In its general 


y resembling 

propana It differs in thetsol ibility of its salts; and from the 
iness with which the alkaloid cryxtallises from ether ; they 
have hare mmen iraman nima In the discussion which followed 
Mr. Cownley mentioned that he, in corjunction with 
Dr Fal ad separated a rently the same alkaloid, and that 
the results would be ished in the next number of the 
Pharmaceutical .—Contributions to the chemistry of the 
rare earth metals, by B. Brauner. This paper gives an account 
of a most thorough investigation of some co 
and didymium, and the determination of the atomic weight of 
lanthanum. The author has 2 tetrafluoride of cerium 
and a pentoxide of didymium ; he places these metals in the’ 
eighth series (horizontal) -of Mendeljeff’s system, thus: ‘Cæsium 
133, barium 137, lanthanum 139, cerium 1416, didymium 

a . 


Royal Horticultural Soctety, December ja, — Lille attacked 
by larva of Brackycerns, Mr, Maclachlan exhibited larva 
i Wilson of Weybridge, which eat into 


low the head. The species, 


T. Masters exhibited a cone of Abies Donglasın in which 
the bracts were foliaceous, bút the seed-scale y atrophied, 
as is ugal he caso m po cones, e contrasted this 
Ni a eoliticoas Mita perticilléta Ue Veron 
“Man 


came remaining normal. The importance 
of this latter in relation to the nature of the so-called 
leaves of and of the seed-scale of Abietineg was 
commented one—Embryo-hpd of oak; Mr. W. G. Smith exhi 


extremely 
mon in beeches, in which they vary from the size of poas to 
thar of one's fist. 


Boclety of Telegraph Engineers and of Electricians, 
meeting.—The following géntle- 


by Smith, Prof W. G. / bes, 
. Inst. C.E., Prof. D. E. Hughes, F.R.S., 
Hon, T se iin . Graves } Hon. , Làeut, (ol. Frank 
E Council: W. S. Andrews, T. Ansell Sir 

Bright, M. Inst, C.E., C. B. Bright, tbe Earl of 
ld Dc He G. oder. eae: 


PY au, 


of cerium | 


. e. . 
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attention, or on whiche thoy ma have written inal aoe M, Inst. C E., Matshew Gra John Fletcher Moulton, FRS., 
- Caplef of apy such articles hond alao be sent in. ince Ge eee or Pss J. TBs FES 
ton will A)Pa Assocjato Members Fi ckui]l 
Work, Apos ed riclogf, sod aad Batko Farther I C. Ee B, Palen, T. JR. Crompton, y Ing. C.E. 


KpiNsURÉR ! 

Royal Bociéty, December 5.—Tpe Right Hon, Lord Mon- 

creiff, president, in tbe chair. —After a few mtroductory remarks, 

the president ed the obituary notices of Dr. J. 

Andrew Wood, Prof. Sanders, Dw H ed 
and the Rev. Dr. on paper on di 

cal cubic, pas Ame larr, was presented by Prof, 

who then cyan interesting communication-ofi the subject 


inverted Image are well known ; but no attempt had been made 


at once, df the 


given by the on gu! —a* 4-5, dius d de dias of the 
portion conside from a given plane—the plane, namely, of 
minimum d , then it can be easily shown by Hamilton's 
general method the path of any bod 
out touching the is a distorted inverted 
catenary, and is o Mater he respoct to a vertical 
line through its vertex. rag He ippa 
of two such contiguous ray ud NE 

in gencral have da vertex clther a 'oc a little 
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SUICIDE i 


Suicide; an Essdy on Comparative Moral Statistics. 
By Hengy Morselli, M.D., Professor of Psychological 
Medicine in Royal University, Turin, &c. International 
Science Series, VoL xxxvi (London: C. Kegan Paul 
and Co., 1881.) ° 

HIS work enters the International Science Series as 

an abridfed translation of the author's original 
book, which was written in Italian, As its title implys, 
it is throughout statisécal and as no pains have been 
spared in collecting statistics from every available quarter, 
the results are the most comprehensive and complete that 
can be obtained with reference to the subjeceof which 
the essay treats. These results are interesting, not only 
because of the light which they shed upon a somewhat 
sombre topic, but also because they show what a powerful 
and trustworthy instiument of inquiry we possess in the 
statistical method, ven when applied to what at first 
sight might appear the most complex and variable of 
causes leading to»the most uncertain or least calculable 
of effects, For assuredly the most striking feature common 
to all the multitudinous tables which Dr. Morselli presents 
to us is the uniformity with which, under a given set of 
conditions and over a sufficiently wide area of obserwation, 

a certain average number of suicides will occur. 

Chapter I. is on “The Increase and Regularity of 
Suicide in Civilised Countnes,” and it shows that, to use 
the words of its opening sentence, “from statistics col- 
lected up to thjs time is demonstrated this most painful 
fact, that suicide has increased from the beginning of the 
century, and goes on continually increasing in almost all 
the civilised countries*of Europe and of the New World.” 
Thus, for instance, in France from 1827 to 1853 there 
was a continued increase in the annual number of 
suicides, from 48'o to 82:6 per million of inhabitants; 
and in Italy from 1864 to 1877 there was a similarly 
gradual rise from 29'2 to 40°6, 

Of the “influences which act upon suicide,” the first 
that are considered are the “ cosmico-natural? Concern- 
ing climate it is sho&n that “the South of Europe gives 
the minimum proportion, while that rises by degrees as 
the centre is approached, reaching a maximum at 50° of 
latitude, and again gradually dechning northwards; 
“whence it appears that the zone in which are situated 
the countries where suicide is most frequent is the ewi- 
perats, as might be anticipated from the historical fact of 
the favourable development of ancient and modern 
civilisation in the regions furthest removed from the 
extreme climates.” As shown graphically by a shaded 
map, “the line of suicide crosses the European confinent 
from the north-east to the south-west." © 

The distribution of suicide in each of the chief countries 
of Europe is then given. Of the statistics on this head 
we may quete those which have reference to our own 
country. . e 

*In Great Britain the average, lowest in Ireland, 
higher in Scotland and Wales, becomes still more elevated 
in the North of Englgnd, and it acquires its maximum in 
the South ; nor cant be said that this is caused by the 

VoL. xxv.—No, 635 7 
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metropolis, as it was in France by tbe irrgdiaton ot 
Paris, because London, on thg contfary, gives a smaller 

South and South- 
west counties, and especially Cumberland. We give in 
Table VII. the averages of the five years 1872-76 calcu- 
lated on the population of the census of 18pr. 


TABLE VII.—Disiribution of Suicide in England-Wales 























(1872-76) 
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Why Cumberland, Sifssex, Surrey, Warwick, and most 
of all Rutland, should show such pre-eminence is unac- 
countable. d 

Other things equal, the most favourable localities for 
syicide are flat plains and the courses of large rivers, 
while mountainous districts invariably yield the smallest 
Again, “the regions where suicide pre- 
dominates are all those formed by alluvial deposits of the 
more recent epochs; regions, that is to say, which up to 
the Tertiary period had remained covered by the sea, and 
which, emerging only in later times, assisted the develop- 
ment of the more recent flora and fauna,” 

Concerning the influence of seasons, it is showf that— 
. "The transition period between spring and summer, 
and hk enr EE month of June, exercises the most posi- 
tive influence on suicidal tendency, whilst that of winter, 
particularly of December, would be negative., It is strange 
that for long an opposite opinion was hel ; it was main- 
tained that suicide was more uent in damp, cloudy, 
and dark weather, such as helps the development of the 
melancholy passions," 

On this subject Dr, Moiselli observes that the regular, 
distribution of voluntary deaths in the course of the year, 
which, taking the chief countries of Europe, he graphically 
represents by means of curves, “is in evident relation 
with that of madness, All alienists are agreed as te the 
greater frequency of mental alienation in the summer 
season, and this law is corfirmed by all the statjstics of 
the abylums for thf insane.” Ba,— 
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* [t*is to be noted hat suicide and madness are not 
infiuenced, so wuch By thegintense heat of the aduanced 


"summer season as by the carly spring and summer, which 


seize upon the organism ot yet. acclimatised and siiil 
under Whe infiuence of the cold season. And this also 
applies to the first cold weather, as may be seen in the 
proporti omil figures of our statistical tables, ps better 
‘still in the second elevation, which all the curves, as 
shown by us, offer in the autumn months of October and 
November, when the e from the warm to the cold 
season is more severely felt by tho human constitution, 
and especially by the nervous system." 

. Itis a curious fact that everywhere suifides fre com- 
mitted with greater frequency during the first third of any 
given mgnth than during the second third, and during the 
second third than during the remaining third. Moreover 


- of the first third, the first two days yield the largest pro- 


- out di 


portional number. *' From whence this fact proceeds "is 


. not clear, unless it be that in the first days of each month 


debauchery, dissipation, orgies, especially in large cities, 
are more numerous,” A 

Again, among men the first days of the week pre- 
dominate in respect of influences leading to suicide -over 
the later—the order standing Tuesday, Thursday, Mon- 
day, Wednesday, Friday, Sunday, Saturday. Among 
women, however, an inverse ratio obtains—the order here 
being Sunday, Friday, Thursday, Wednesday, Tuesday, 
Saturday, Monday. Doubtless the reason of this among 
men is that Saturday is usually pay-day, and “thus a day 
of Joy, of material well-being, of moral quiet.” This lasts 
through Sunday, but with Monday men's labour begins, 
with the after effects of satiated gluttony, inebriety, &c. 
On the other hand, “the high proportion [of suicides] 
among women on Sunday is of the greatest psychological 
interest,” 3 

As regards the time of day, the hourly distribution of 
suicides— M e 

“Ts Lm to activity in business, to occupations 
and work, in short with the noist which characterises the 
life ef modern society, and not with silence, quiet; and 
isolation. Petit and De Boismont then justly note that 
the influence of the diurnal hours is shown also in tht 

redominance of those months which have the longest 

ys, and are precisely, as we see, June, May, and July. 
Thus all the influences which we are studying join to- 

ther and mingle in one single and efficient synthesis, 

t is to say, the dependence of man upor nature." 

One of the most interesting chapters in the book is that 
on “Ethnic Influences,” a general summary of which is 
given inethe appended table. 


. On this it is remarked ;— 


“The low poanion in point of numbers, held by the 
lish peoples, with regard to suicides, in comparison 
E the ic, whilst the first place in -the civillsed 
world as regards power and riches belongs to them with- 
spute, is astonishing; itis not modern Rome, it is 
not England, which gives the greater number of suicides,” 
And the divergence between England and the countries 


pere the Celtic race remains most pure (Scojland, Ire- 


land, Wales), proves *'the influence of the c ele- 
ment infiltrated "—the Celtic races being least, addicted 
to suieide, and the Germaaic most so. : y 

p Ather very interesting section is that on religious 
influences. The Jews display “an habitual resistance to 
suicide, though the same cannot be said with regard to 
madness.” Again, “the ‘Catholic nafloms, Italy, Spain, 

a * E . P . w 
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TABLE XIIL.—Symofsi? ofthe Ethnological differences of ^ 
Pede ` et 
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and Portugal, stand on the last step, of the scale of 
suicide, whilst those exclusively or ‘mostly Protestant, 
take the first grade; it suffices to cite Saxony, Denmark, 
Scandinavia, and Prussia. In countries of mixed re- 
ligion&, the inclination towards shicide diminishes in 
direct ratio to the predominance: of Catholicism . . . the 
mest frequent order in which the various religions follow 
each other is thus: Protestants, Catholics, Jews ; and the 
next in order of frequency come Protes{ants, Jews, 
Catholics.” : i 

In this connection the following ls perhaps worth 
quoting :— . $c 

“The very high average of suicides among Protestants ~ 
is another fact too gegeral to escape being ascribed to 


è . 


' e e 
Dec. 29,1881] Base seas 
the inflnence of ‘religjan?® Protestantism, denying all 
materialism in ext worship and encouraging free in- 
quiry into dégmas agd creeds, isean eminently mystic 
religion, tending to develop the reflective powers of thé 
mind and to exaggerate the inward strgggles of the con- 
science. This exereise of the thinking organs which, 
when they are week by nature, is always damaging, ren- 
ders them yet more sensibl® and susceptible of morbid 
im s. Protestantism in the German States further 
exercises this exciting influence on the cerebral functions 
in yet another manner ; it one ines ta ae RR EM Ed 
systems which are based on the istic conception 
of human existence, and put forward the view that the 
life of-the igdividual is put a simple function of a great 


whole. ‘These phil cal ideas are harmless enough 
' to strong minds and those stored with a fit provishon of 
scientific culture, bat in the democratic atmosphere of 


our times the heart is not educated far The re- 
M inn pni with which the present generation is 
ctéd does not arise from a reasoned inqpiry into the 
laws of nature or a scientific appreciation of its pheno- 
mena ; itis not in short a deep convictien of the mind, 
but springs from a physical inertia and from the little 
. hold obtained by any ideas but such as are directed to 
material improvement and the gratification of ambition. 




















Spain, where “one woman commits suicide agninst only 
two and ahalf men.” This strong tendency towards suicide 
shown by the women of Spain our author attributes “to 
the force of thelr passions, which brings them nearer to 
the male sex." 

In both sexes the suicidal tendency augments in direct 
ratio with age up to the fifth decennial period for men, 
and up to the fourth for women, beyond which they di- 
minish.with as much uniformity. In England, however, 
the number of young women who commit suicide between 
fifteen and twenty years is so large as.to exceed by more 
than a tenth the,number of men. This “ pregocity of 
suicide in English women lasts up to the thirtieth year, 
when the proportional relation between the tyo sexes be- 
comes nearly equal to the average. The masculine excess 
also seems to diminish in extreme old age, so that at 
, above seventy the two sexes tend to draw pear again.” 
. Bute . : ; 

“The diminution in the last period of life is- much 
more i than in all the other conditions: stron 
in Witrtemberg, tess so in Sweden, Belgium, and Eng- 
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be attributed to the state of comþremise whieh the human 
miti occupies at°the prent time*between the meta- 


mystic and metaphysical tendencies, such as is the case 
with Protestantism, it is natural them suicide 
should have the greatest number of victims,” 


Another feature of interest which a comparison of the ` 
statistics of all countries brings out is that “it is those 
countries which posgess a higher standard of general 
cultura which furnish the larger contingent of voluntary . 
deaths,”-a fact which finds its curious expression In the 
following :—“‘ The scale of these countries according to 
suicide is nearly the same as that of the *periodical 
press.” It is likewise higher in towns than amongst the 
scattered inhabitants of the cguntry. 

Concerning sex, “in every country the proportion is 
one woman to three or four men, as in crime it is also one 
to (pur or five"—a proportion which the tables show to 
be everywhere maintained with wonderful constancy, save 
in a few cases, the most remarkable of which is that of 








MO Mos WoWos MONosWcWos 


land; very weak in France, Bavaria, and Italy; failing 
almost entirely in Denmark (1835-44), Saxony, Austria, 
and perhaps This diminution of suicide amongst 
the belongs to the weakening of their character and 
to that want of energy natural to the last peridti of exist- 
ence, in which man returns almost to ood, and not 
having a long future before him, and even if ofertaken by 
misfortune, he prefers to await the natural end of his days. 
Moreover, the religious sentiment awakens and revives in 


old age, acting as a curb to the passionate emotions and 
as a supreme comfort in adversity.” 


. 

The remarkable effects of marriage, widowhood, and 
presence or absence of children may be best appréciated 
by transcribing one of Dr. Morsell?s diagrams, where U. 
means unmarried, M. married, W. widowed, Mc. married 
with clildeen; Mcs. married childless, Wc, widowed With 
children, and Wcs. widowed childless, 3 

À number of tables are showing the effects on 
suicide of different occupations. “ First of allaro the 


literary, sclentific; Journalists, engineers, geometricfans, °> 


all those, in short, who make the greatest use of their 
brain power. Mext come the military, of whote very high ° 
s * e , ° : y 

. . . 


Le 


Po 


` -among the dragoons being as high as 785 per million), 


~ 


1 


~ ‘sonal interest rules jin. [almost] every case, arid:as: only, à, 


. where hanging" is th favourite mode (fout-fifths of all the; 


a 


V 


. the Belgian ‘army the dase is'nearly.as bad. In. the 


` “thero sa constant difference: between the sexes án-falls: 


. : z : ` . . 4c 


‘inclination towards suicide we shall speak in the following 


section ; ‘and then the frue professionalg, tradespeoplegand , lends tp'the proposition that “ Suicide is” an drect df the - 
all those’ teckoned inthe vagant professions.” The sta- ||: -struggle for existencf and of Rumah sélection [ea “natural 
' tistics with regard to the military are remarkable. Thus | 
in Prussil the'ayerage suicide over'the whole male popu-.| according-to thé laws of evolution apong civilised, people.” 
lation “is 394 per million, while i in the army it rises to 600; From the present sketch it-will be ‘seer that-therwork as: 
7 or 620. In Austria the proportion is still -higher, viz, 866 a whole confains thany facts of intérest to 'sogiólogists, 
per million as against 122 of the civil Population, and in;|'although'to the rest of the world its somewhat repulsive 
details will appear useful. ‘only’ as showing the’ practically 
emphatic answer whith sundry classes of the.community 
Bue give to the diues * Tg life worth. living?" 
donk a _. 1, GEORGE $. ROMANES 


The book -concludes with “# short’ Synthesis,” whith 

























‘English army from 1862-71 the suicidal. -tendency-was more 
than triple-that of: the male:civilin population. “Phis° 
“tendency, moreover, augmented as time, advaneed ; ;' from 
-1862-71 -İt grew from 278 per million 'ta 400, and. even 
‘reached 469 in. 1869. Fhe. tepdency increases with. the 
sending away the troops front Europe, so that i in the king- 
-dom (a£ home) the number is 339 per million, but in’ the 
` -English possessions fn Indi it rises to 468" Of the dif- 
ferent sections of the British-army members of the cavalry 
T are most ‘addicted to suicide (in one year the perce age 
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EO OR T, aur OOK, SHELE- 3 
“Catalogumof‘the Phano, abs and 'Vastwlar Crypioga 

‘gious Plants’ of rar~Indigenors, propi 

asd A due By F."WhHeeler and Erwin F. 

Smith, Lansing George and Co., 1881.) 
THIS excellent contribution ‘to the flora of the United 
States. has been compiled: at:the suggestion of the: 
State Horticultural Society of' Michigan. It is prefaced ' 
with alist'of- the’ - E paw day) froto -that by 
Dr. aa Wright, embracihg’ 850 spoties, and ablishod 
in'i 
erice to its flora the Peninsila inay. Be «oughly divided 
nto two great divisions gihe aan wood and the soft 
Bie fe Clank the Appalachian flora, the 
other e Canadian, The: -wood country lies south of. 
latitude; 43°, : and, consists of very fertile sand, clay,'or 
oum ehostly. cleared: of the original forest and largely 
cultivated. «The upper Peninsula .has.a much colder id 
mate.thanithat;,of the lower Peninsula, and itá-flora is in 
Tany respects decidedly northern. - Pines, fir, cedar, larch,. 


elms, poplars, maples, and ‘birch; are' among the. cipal 
trees; the proximity of the 





next the artillery, then the infantry, foot-guards, engineers, 
and lastly the househald-cavalry. 2n 

Analysis of the motives which lead to sutcide shows this 
s a general result :—“ In man the manifestatich of për 


four-h or fifth of the. suicides. are: committed by women, | 
“ the already small proportion of. those which are” d e. 
to noble and:  gétietous " fhotíves becomes , “stilt” more’ 
attenuated.” | il ue a aq s 

Concerning the methods and jise chosen by suicidek, 


“Each country ventainly ‘has its peculiar prédilection 
but in the aggregate of the peoples by whom suicide -is T 
practised, the rope appears to oson- before every other: 
instrament, and rmmediately after that water (both: giving! 
5-10ths to 8-roths of cases); ‘firearms follaw ;-then ° i 
arms which cut or stab; falling froth a height 4s Pd 
to charcoal and “poison ; and' pad conie all. 
means,” « p 


Hanging stands in inverse ratio to ditam. For, in, 
Italy and óther countries where ‘hanging’ is most terely’ 
cesorted to, d g is móst: commob, ‘whilein Ru 






ture, 4 and the ‘effects thereof ` 





canadensis, Gleditschia tid¢anthos, Cornus. and . 
DATA NN hich belong fo Ohio and Central Illinois, 
have crept’ noithward, favoured -by the mild influence of 
the lake: winds, through the, central.and western of - 
the Lower, Penne often beyond the.middle. flora 
as Metailed shows, I Se es. The composites claim ` 
~| the larger num speciés-«182—about one-ninth of 
all. Sedes ih follow’ with? 176 -species p- Grasses, 139; 
Rosaces 16I; Leguminosae, AS 1 Scfopholariacess, 46; 45 ; 
| Umbelliferar27, + ' e 165 species: of” trees and 
1 Tep 
about.tw FERMER e for theif tiber, "About md 
species of Woody:and h qus climbers are 
frequent}"and’-somé ' pud ar m of cultivation. The 
ément. follówed " is. ‘the ith e edition of 
"from: heights 'and crushing under railway trains, “the! “Gray’h Manual" and & aco ye ee mp: “of Michigan is 
former being propottionally’ more frequent among worden, lannezžed, , raresa Sue. U ee 
the latter, on the contrary, much more so amongst, men,^. MEC E MEDIE Sapa dete E ri —— tine 


-Thero are other “ sexual: divergences "of thf: same kind,” »LETTERS..70 THE EDITOR . 


suicides) drowning. is .very .rare (hardly 6'9 per cent.) 
Firearms are preferred’ inthe’ South’ of 'E ‘and! 

the military ‘everywhere! "while in England’ poiso And’ 
' &hroatcutting are, most favoured, It nis , curious that, 





` and as showing the. combined influence of sex and: B Ph Bin dg ld Bm coterie 


— Neither 0um a^ 
wb may quote one other passage : Moe js ME pios fr m 
* Males-under 15-years of age inso bien (86 per M dota io lahen af . 

cent), and women choose (71 per coh d AT Bin serpesrtly ^ te their laters 
i -ages between 15 and 20 the same predilection o the Two: as short as possible, The pressive on his space-is so griut 

ages continues, bit it lessens (hanging amo males ig o that di is impossibli otherwise to ensure the ‘appesrancs comm 

72 cent. ; drowning among women 65) it grows "of eemsirienicasionss contaiting interating amd novel facts] 

e ye ages of 20 and 3o. ie eo > "Bendülum Observations in'Londop 

queen: e tendency towards . owards' : the Wide tn his « 

dr a a between Penne CUM recent anrmual ddr o the subject of "oon pendulum 

of Jéaths by this means g e-ages of 40 opaan permits ie to, asume that-cnough exists in 


] E for'hanging, even mort ER (91 per- 





and 50s but in advanced age the old people return to ‘a. ote opemilons to render the offer whieh T now , with your 


kind usitas to make, not lige ap portuie, “Iam now 
engaged in swinging pendnlums, tx | under conditions 


" 
LJ yh 
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39; to? of Dr. Pi rs in n 1877.. th refer- -. 


lakes exertsa mar influ- ` 


16 7 5 . °°) NATURE CNN" 7) [Dez 880° 
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sélection operating in the human species], which works ^ 












importance of Hime in pé&ngninm experiments, tha, 


paramount 

geet ee ie stil cflc end of tha 
ton, to came, ati witness the element, such.as can rarely be o except at a fixed astro- 

would is the compunig nomical observatory. ° 
address, end a few, houn’ notice, At the Langham Cellar, after due consideration, I Mave con- 
promise to be -inopportang. To. cluded to rely on Greenwich alone for time ; sên a chrono- 
would ie ee a pel meter for the purpose every day. So far, the plan seems to be 
case) within half ciel rare lings ee reliable than noting a transmitted 

of steand twelve, morning, al at the nearest post-office. : 

Tion, Although I-do not thmk I have touched on any point in this 


during which the attentlonsof 
be i At letter which is not cl connected with its primary object, I 
x i must nevertheless apol for its length. In conclusion I have 
of our abilityerhatever may be needful. now only to repeat the with which I commenced it; that- 


quainted wi i of this kind, may, 

„a fair. ity, ar at any time in the next f. t, visit and inspect the appe-,_ 

tion- or suggestions from those whose @tention is- for the tfme,| ratus in action, by communjegting with me, at the address ere: 
{a Ap El tho, ra[s, by. means of which the given. j * ; MERSCHEL 

eral result is sought, to o A thig, I am. elpo I, Langham Stregt, Portland Place, W., December 28 

e@e *. 


Dante and the Southern Cross, 


a 
ofo some indications ag to the degree of interest 
ing tn a 


. Nag viste mal, faoc ch'alla prima gente.” 
Purr. Lay 
tury by Eater, Sabine, Foster, and others ; aber miko? erst ve paliol 
necessarily abandoned on the ‘decease of Mr, Browne, of Port- pe iene will ei mm when I say that, 
land Place, whose howe was the rexdepoons of those observers, 
It was in consequence, of this. abandonment that the intention 
was formed of founding a more permanent, central point of 
ae for all the pretensions of astrologists and necromancers, 
Xx.) The words of such e man are dererving of the best, 


| from 
(or “ Kew ”), Observat ı decded and, din 
when next : um poster were instituted, thelr affa Li 
in, the Richmond Observatory. It is eres however, 


: : (vol xxv. p.'152), we heve only had & quotation of a well- 
that the necessity of ascertaining the p tion between. | known pase dud Humboldt’s “Cosmos,” and the suggestion 
the two sites bys became & practical one, - that Dente must have derived his knowledge of the Southern 
aca Eaa e bad been Faced im the Cross—evidently indicated in the lines at the head of this note 

days, partly o o ( bservatory | —from Arabian Globes—a sugges hich, by the way, is ex- 
„having formed the-base pi gei appui om, English soil, of one eg HR z in aon w ie by AA im 
or. two, foreign “series operations. ;- because of the i 


obvious anomaly of having the Principal Regia pendulum ste- 
tlon in s. e-honse; special qbservations werp instituted for 
determiping - relation of that, site- to. the, wich ong 
Greenwich, was, thus incorporated the ong hand with those. | 
series which depended, qn the Portland Place site, while. the 
latter was connected with dependent, (if one may, use 
aah hale te seg aed ependent) on, the Greenwich aie, 
were in fact, to a certain extent linked together. 
should why re-observation at Greenwich, in con- 
nection with re-o n at Kew, seems Hk to meet the 
P mans best If mpplanented by re-o on also at, or 
very near, the.old P -Place site. I have made tho requisite 


the races which inhabit and Asia, though not 
ae obviously correct R h of those who know 
ow great wag the coamographic knowledge of Dante. Ye, as 
de St, Robert states in an ably- e 
t in qnestion (Torino, 1866), strange to say, Humboldt (who, 

to nahesitatingly stgted, the opinion of Dr. Galle that in 52° 


noxes the Southern Cross might have previously reached more. 

than 10°, and that it to become invisible in that latitude 

2900 years before Christ), believed that '' prima gente” referred 

to our first parents. 

- Now, whilst ee aad sible that Dante obtained his 

-| knowledge of the staps which form the Southern Cross from the 
catalogue, of. Ptolemy, (A}magest, Book vii), on ing the. 


4 ~ - : A ¢ in which, occur the, two lines, quoted above, 
The Kew (or Richmond) Observatory, is not a very convenient | i the one is irreaisifbty brought to think that Dantea 


plage for observations of. nature, They en description of the '' stelle” was inspired 
at all hours, whereas the observatory is situated so far from the by vivid degeription of a Chen oen pf ie glorious, 
inhabited part of Richmond as to. permi , of such attendance . The person most, likely, to*hzve imperted such know- 
only at great personal inconvenience, though a precise ledge, tọ- the poet was Mirco Polo, , Tmt celebrated; 


knowledge of ume is of the first Importance, the absence of tele- 


phic ication with Greenwich © tory and the Venetian tav ex returned, from his last voyage in 1295, and. 


lived in, his native town till 1324 (Col. Yule, '' The Books of 
Ser Marco Polo”). Dante did not visit Venice till 1320, after, 
he had fipished his ‘Dima Commedia,” bat there are many, 
reasons for the belief that the two great men met or corresponded | 
together. ee. ° 
— With regard to the lines :— 

: ros quelle tre facelle, ` 

Di che "1l polo di qua tutto @ranto ardo '* . 

" . m 3 Purg. vil. 89. +, 
which Dante says were high when the ‘‘ quattro stelle” were low,* 
it is difficult to with any of the commentators, bécante 
neither the cloig, nor Achernar, nor i three 
pe southern, sfirs, correspond, satisfactorily to the “tre 

celle" allyded to. Itmust not be forgotten that poemate 
. 


serious objection, If to this we add that the -room at 
_the Kew bservatory is too small to allow the. intraduction 
Peel ond AOE aek aa Manet of cce 
- on voyages—the very restricted space being permanent! 
occupied by a fixed support, which does not admit Gf the samo 
dispositions as.would be made elsewhere for convenient Sbeervp- 
tions, it remains a serfbus question whether Kew ought to con- 
tinue to be regarded as the fundamental English pendulum, 


. . 
e e . e. : e 
a 


any one Mt in, or desirons of UR A a 


` 
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astronomical ind geographical knowledge is bat of recent date, 

_ and, as already stated, Dante formed many of his cosmographic 
conceptions-chiefly from hearsayr N, PERINI 





(J . p 
The Horso-Pòwer given to any Part of a Circuit by 
Intermittent Light 


Somr time ag», with Prof. Ayrton, I designet and constructed 
an instrurfent to measure the horse-power given electrically to 
any incandescent or arc lamp, or to any part of a circuit, an 
improvement 0. the instrument previously devised by M. Deprez ; 
the pointer of a suspended coll moves &t once to a mark ona 
r EEN ee TE EEE E `The Np d ia dead beat, 

very important, as comm 
ment it oan be calibrated with 
intended so ineasure. The current in the 
portional to ,the difference of potential at 
of the circuit, and the fixed current which causes its deflection is 
the total main current [n the circuit, so that fhe deflection reprg- 
ese two factors. The instrument wes 


necessarily only work accurately wish cuprents 
because of the self-Induction of the suspended coil of fine wire, 
to be able to make the same measure- 


and it is very im 
e x ee een 
Congress 





and let thore be z known resistance Je (wih 


at any 

self-inductipn) between F; and Fy Let P; be connected 

the needle of a Thomson's electrometer, and let P, and V, be 

connected with the quadrants, P, being also connected 

. oützide of the Leyden jar: then the deflection of the 
measures the mean value of 


D00 h-i (n -245) 


Now le the needle and a pair of quadrants be connected with 
with P1, and we measure the mean value of 
Va). Whe difference of these measurements 
b times the expeuded energy which wo 


present when Professors Ayrton and Fitzgerald 
communicated gheir idea to one another, but infmediately - 
ward, Prof, Ayrton explafned it to Sir William Thomson and 
to me togeth@r, making sketches of the necessary connections. 
Sir William well of it, but feared that perhaps the 
ectrometer would not be sensitive h for 
however, the use of our 
multireflex arrangement (see Lumids Electrique, October 5, 
1881) for greater sensitivenesa, and as he wes pleased 
With the idea, we have, since that tine, in our weryeshort inter- 
vals of leisure, been trying t» arrange an electrometer -which 
shall be sensitive fur the purpoee. - 

hana +s M. Potier in the October number of 
the g'eurna] de Physique publishes the same idea, and" I wi.h 
that the fundamental idea of the new 


Ẹ 


practical, importance, 
and Potler independently. ,* ae 
Talgarth Road, West Kensington, Deche ó , 
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The New Red Star.in Cygnus 


TRE*abore star, which I found on the 2and pf 
which then appeared of the gth 
June 8, seems now no more than 12m. Estimations of 
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Utay lait, and 


And reached 8 m.'on .- 


Mae, [.D2t* 29, 1881 "M 


am not under the mark eu ier T found the saf not, ^ 


seemed very striking by glir its ^ te it is, 
ps, the smallest-among the stars whose red cólodt has 
observed. It will probably have to be classed among the most 


remarkable variables. , J. BIRMINGHAM 





I 
Meteor i 
*5u December 
that ia I cnl. 


TAKING a look at the eclipse of the moon 
5.44. p.m., I happened to seo a meteor 


e- : . 
eid a notew em osi ed perhaps from distance, its apparent 


size was so might have scfrcely seen it bat for the 
tem poraryelessening of the light of the moon. “Its motion was, 
throughout its assess ta horizontal and slow. When it 
met my it was just below the Pleiades, I followed its 
flight to the northern end of the eastern sky ; there it‘ seemed 
to go on out of emy without fall or collapse: for aught I 
know, I might have o it even from the extreme south, had 
my been turned thither at the outset; I would draw attention 
to fact, as well ax to its horizontal motion 
slow The grandeur of the glories 
sony cee aky was at its h ht as this mysterious 
aboro our winsome e—then a thing of ''eerio 
golden ring half e “the old 
moon in the new moon's arms," the earth-ahadowed orb over it, 


M 


€ 


displayed by that | 
stranger 


and the latter shimmering with the maroon ember-like sheen . 


called by the French Za Jmzsire cendrée. 
! : i Jonn Hosxyns-ABRAHALL 
Compe Vicarage, near Woodstock, December 16 


Sea-Sicenxss.—This must be declined as a subject for’ ` 


ence, 





A NEW ELECTRICAL STORAGE BATTERY: .. 


"TRE great utility of some thoroughly practical method 
of conserving electric force has caustd a great deal 


of attention to be applied to the subject; nosystemof , 


electric supply can considered as perfect until some 
means is used to so store the force generate that it may ' 
regularly, and this whether the 

generator be on or off If we. take, 
electric supply, the present systems of electric lighting, it 

is at once seen, should an accident or stoppage ae place 

in the machinery generating the current, whole of the 

apparatus such as lamps or motor-machines are influ- 

enced ; should there be a reservoir of electricity between ` 
the generator and the apparatus of whatever sort for 

utilis i à the force this inconvenience Would not occur. 

All present systems 


of ing electricity depend on 
certain: chemical chan modus by electrolysis. 

I have gone irm dd long series of experiments on 
storing electricity and made many forms of cells, one 
being a porous pot containing dilute hydric sulphate and 
a sheet of lead, in outer vessel containing a sheet of 


as an example of.. 


lead in solution of acetate of lead, the plate in the porous -. 


pot being made the positive electrode ; this cell had the 
power of storing electricity, by peroxidising the positive 
aoa tia pena depositing from the acetate of lead solution 
m ic lead on the negative electrode, the hydrogen 
having combined to form acetic &cid. On di 

the peroxide is reduced, and the oxide formed du 
dyscharge on the other dissolves in the'acetic acid, , 
forming the original solution of acetate of lead; by this - 


means | eliminated the injurious effects of the hydrogen - 


on charging. . : . - 
During my experiments I found that red oxide of lead 
is a very bad conductor of electricity, and the peroxide 
a good conductar. I also discovered that by amalga- 
mating lead plates with mercury a marked increase was 
© “On a Now Electrical Battery." “By Hoary Satton (Ballarat 
toda). Communicated toghe Socsty @y the Y 
Y yx . 
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the positive electrode of a suitale source of eleciricity, the 
chgmical action hing that the ox$gen of the decomposed 
solution combines with the lead, i m a pare eren 
coating of the insoluble perexide, the hydrogen replacin 
the copper of the solution, and the copper being deposit 
in the metallic state on the negative-electrode. As the 












E e 
immediately manifest, in* polarisation effects, the plates 
becbming*more uniformly and rapidly peroxidised when 
used as positive electrodes, and Total action entirely dis- 
appearing. ese ecol amalgamated plates at once 
give me an advance of other cells. I used them in many 


ways, constructing cells in which the positive plate was t r 
arinlps mated, afd the n coated with red oxide, or | decomposition of the cupric sulphate proceeds the solu- 
with pegoxide, produced by ing red oxide with. dilute | tion gradually loses its arure blue colour, becoming more 

acid, and finally when the whole of the copper is de- 


hydrig nitrate kr the Brown precipitare of peroxide fell, 
the precipitate being washed and painted-on the elec- 
trode. I also amalgamated the negative electrode simply. 
I found that in every way positive electrodes amalgamated 
produced the best ts. I also made cells m which 
either-peroxRle or red oxide was formed into a porous 
conglomerate, eod thc lomerates as electrodes, 
immersed in dilute hydric sulpMate. I constructed cells 
with perallel plates, ted oxide.or peroxide being filled in 
between the plates; in this experiment red akide is use- 
les$ and peroxide efficient. In all these experiments I 
succeeded in storing electricity to different extents. 

Having thoroughly satisfied my$Blf that positive elec- 
trodes amalgamated with mercury wete the best, I 
investigated the behaviour of various forms of negative 

e, having in view the conservation of the hydrogen ; 
this I thought to do by occluding the hydrogen in suitable 
electrodes, as spgngy platinum or metellic palladium ; 
but as both these methods would be useless owing to 
MLB n Ce E 

further thought of having negative electrodes, whose 
oxides should be soluble in the solution, and which could 
be redeposited from the solution, or of having metallic 
solutions from which metal could be deposited, the re- 
sulting solution being such that should, on the qxidation 
of the deposited metal, combine with the oxide and again 
form the original solution. 

I thought that success in this manner would result in a 
powerful and constant source of stored energy, the cell 
would not polarise itself during discharge, aie cake 
in both Planté and Faure cells; in these cells the peroxide 
formed by discharge produces a contrary electro- 
motive force. 3 : 

' Experimenting from this train of thought, the results I 
have obtained are such as to haye an important practical 
bedring on the future of electric work. 

The ione qe comprised amalgamated lead as a 
positive electrode with negative electrodes composed of 
either zinc, iron, or copper in each case the solution 
between the electrodes being a salt of the metal com- 
posing the negative el e. With zinc, sulphate of 
zinc was the solution; with iron, sulphate of iron; and 
with copper, sulppate of copper. In all these cases the 
results were not only far more powerful than with any 
form of cell I had previously devised, but also very con- 
stant, the polarisation lasting many times longer than in 
any other form of cell. e cell with rinc. negative 
electrode I discarded, owing to the necessity there would 
' be to the zinc plate amalgamated to prevent local 
action; the iron negative electrode was set aside owing 
to the iron oxidising when the cell was not in use, The 
cell having a negative electrode of copper, a positive 
electrode of lead amalgamated with mercury a salu- 
tion of cupric sulphate, I have adopted as a thoroughly 
&cónamica, lastiüp d practical form of storage reser- 
Bp The chemical changes in this oe are exce ly 

teresting and utifal, the cell being com a 
sheet of lead cleaned with dilute sulph Resp is 
gamated thoroughly with mercury, and a sheet of thin 

a little shorter ; the two sheets are perforated with 
a number ôf holes and then rolled in a spiral, separated 
by rubber bands «ut every five inches, the holes in pares 
and cuts in rubber bands being to allow free ci ion 
of the solution (the short plate being uppermost before 
rolling). This combination is immersed in a solution of 
cupric sulphate, and the amalgamated lead plate made 


posited, we have the solution colourless and transformed 
Into SE. sulphate and water, the positive electrode 
peroxidi andecopper aean on the negative elec- 
trode.e Duging discharge the peroxide is reduced and 
the co element ondised, thé oxide combining with 
the acid and forming ue Dn the solution re: 
turning to its original golour. is changeeof colour 
forms a beautiful means.of telling wheg the cell is 
c ; it is a veritable charging gauge. The power 

this cell is very great and very constant; it can be 
made to last for hours, tho time being dependent on the 
quantity of ay alee sulphate decomposed. 

. I have, by decpmposition and recomposition of one 
pit of cupric sulphate, obtained over two hours’ effective 
work in heating to a red heat one inch of No. 28 iron 
wire, the cell measuring internally 4 inches deep and 4 
inches diameter. ; 

I constructed cells with free crystals of cupric sulphate 
pande in the solution, and found that the presence 
of crystals prevented the oxidation of the amalga- 
mated lead electrode, it being essential that the solution 
become slightly acid before the peroxide will form. The 
cell during charging gives out a peculiar rattling noise, 
which I consider due to the deposition of copper on the 
negativa electrode altering the form of the D 

practical form of for storing ought to 

pe made, by biog aseri of amalgams lead plates in 
a in grooves, as in Cruikshank's trough battery, 
ing the interval between the plates with solution of 
cupric sulphate, and passing a current through of suffi- 
cient tension to overcome the contrary electromotive 












oxidised and copper deposited on the negative sides, 

have two boxes on this plan, each containing twenty- 
five plates, the total b&ing equivalent to fifty cells. By 
this means batteries of great tension can be from 
iy DEus A number of twenty-five plate boxes 
can 'ed for quantity of charging, and for tension 
during disease. dues such boxes, one foot square, 
internal measurement, will give in series a battery ot 500 
pairs of one foot square plates. 

It will be seen from the f ing that this method of 
conserving energy has a wide feld before it, and as it 
will benefit fellow-workers in science, placing`in their 
hands a means of experimenting with powerit electric 
currents, I give it without reservation, freely and 
untrammelled by patent rights, for their use. * 





* THE BISCHOFFSHEIM OBSERVATORY 


“THIS observatory built at the of M. R 

Bischoffsheim, the member of the French Lower 
House for Nice, is situated on Mont Gros, atan altitide of 
about 370 metres, ad at a distance of eight English miles 
on the old Route de la Corniche, so well known and 
2ppreciajed,by the tourists travelling by road from Nace 
to Genoa.. M. Cel Milan astronomer, Commander 
Bahat of the French Staff, and M. Perrotin, the present 


The eis g ve constructed under «he direct 

supervisior . Garnier, the architect of the Paris 
^ e e 
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force of the series, the positive sides of the plates being — 





. 
Opera, and* distributed" skilfully in several favourable 
sites of a large park having ® surface df 8o acres. ¢ 
The smaller meridian cirglé by Gauthier is in its place, 
and anye used for daily determinations. The large meri- 
dian circle by er will be finished in the first month of 
~1882. The object glass has 8 inches diameter, and has 
been focussed to a distance of ro feet. The smaller 
equatorial with an object-glass of 14 inches, and focussed 
to 27 feet, has been made by Eichens, and will be ready 
for observations at the same time as the larger mendian 
circle. The larger eannraria lwil fave an object-glass of 
28 inches, and willbe focussed tò 52.feet. The glasses 
pave Peet made by Feil; Henry Brothers *re pblishing 
them. e instrument will be constructed by Eichens 
and G ier. The work is proceeding favourably, but 
it is impossible to state when it*will be completed. 

M. Loewy; sub-director of the Paris Observatory, has 
scd Spe an apparatus for preventing the perturbations 
produced By be flexfon of the axis when observations are 
-taken at a large angular distance from the zenith. The 
building will have a diameter of sixty-four feet, with a 
_totating roof of copper, worked By hand-machinewy, as 

designed by Gardiner. 

The Bischoffsheim observatory will not be confined to 
.astronomical observations. The donor having been 
taught by Leverrier in astronomy has felt it a duty to 
extend his donation to maned and meteorological ob- 
servations, too often neglected in French observatories. 
A magnetical pavilion has been built with extensive cellars, 
for continuous self-registering apparatus. The registration 
takes place by photography as in Kew, and is made with 
instruments by Adie, the maker of the Kew set of 
registers, As in Kew, a “ rez-de-chaussée" has been 5uilt 
for direct force amd direction observations. The instru- 
ments have been made by Brunner. 

The installation of the meteorological instruments has 
been made under the direct supervision of M. Mascart, the 
director of the French Meteorological Office. A constant 
staff has been selected by M. Bischoffsheim, and 1s now on 
duty. The duection has been given to M. Perrotin, formerly 
assistant astronomer to M. Tisserand when hp was 
director of Toulouse Observatory. The assistant astrono- 
mer is M. Carvallo, formerly a pupil in the Polytechnic 
School, and who has taken his astronomical honours in 
the special school established by Rear-Admiral Mouchez 
at the Paris Observatory, M. Puiseux, formerly pupil qf 
the Polytéchnic School, will have the control of mag- 
netical and meteorological observations. 

Two houses have been built—one for the administra- 
tion and the other for the direction. The first floor of 
this staircase has been fitted up entirely for boarding 
foreign astronomers who are desirous of making observa- 
tions xi this magnificent astronomical “ caiavanserai"' 
M. and Mdme. Struve and M. Tachini have promised al- 
ready tq spend some, time there next winter. ‘ 

It should be noted that it was probably in a tour made 
in ‘England with Leverrler, when the great astroncmey 
was made an honorary doctor of Cambridge University 
that M. Bischoffsheim meditated on the opportunity ob 
establishing en observatory entirely of his own. Up to 

_that time he Had spent’ his time in the observation of 
stays which shine.in a less elevated sphere than the’ 
heavenly skiés. ' But Léverrier’s convetsdtion’ and imti- 
macy led him to appreciate other ding Beatities. . 

: e Bureau des Fotgitudes has agreed to take posses- 
fion of the observatory, which will'be ‘handed over to 
4t, with a cient endowment to'keep.'it decently. It, 
is tstimated phat the money spent, in purchasing the: 
state, &t., will exceed '120,0007., and that the, endowment 

‘Je more than 2000/ a year. This handsorhe dona-, 
tion must be noted as being a revolution in French gene- 
xosity towards science. Up tq this time our neighbours 
‘confined themselves to bequeathing legacies artd lavishing 
posthumous generositie?, . 
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. FOSSIL FLORA OF'SUMATRÁ! 

THIS is a some tyentyepages dnd six plates. 
T Herr Ver < sent hae teal collection of 
fossil plants fram Sumatra to Switzerland, which were 
described by Heer, and in the following *year the second 
'collection, now ur fe received, no others having 
been found ia thei The plates contaig twenty- 
two figures, most of them representing fragments of 
simple ovate leaves, suppo with two exceptions, to be 
allied to existing species of the Indian mainland or 
archipelago. The mollusca in the overlying ta point 
to an Eocene age. The exceptions are a Eucalyptus 
and a small leaflet ascribed «to Cassia, mad now repre- 
sented, it is here sup , by C. lavigata of tropical 
Ainknca, but the dete nination rests on slender grounds. 
The majority of them, im fact, thdigh dogbtless the best 
that could be made from such material, must neces- 
sarily be alihost mere guesses. The value of such guesses 
may be inferred from a similar work by the same author 
on the fossil flora of Madeira. 

In this casé’several of the commonest indigenous plants 
of Madeira were referred to extra-Madeiran plants. For 
instance, the terminal leaflets of Runs discolor were re- 
ferred to Corylus australis, and various leaflets of Rudus 
grandiflora are figured as-Cory/us augfraits, Ulmus subt- 
rosa, and Psoralsadentata ; the so-called Prstacea Phæacum ` 
is the common my the Zex Hartingi is the Madeira 
Vaccinium, and the figures of Myrica Faya belong to ` 
Ardisia excelsa. In this case the mistakes are the more 
sd as Prof. Heer had actually sojourned in Madeifa, 
and the plants are the commonest on the island. If with 
even exceptionally favourable circumstances such mistakes 
can be made, generalisers should surely be ‘cautious in 
building theories upon the ages of formations, &c., when 
they have been determined upon the evidence of fossil 
plants. It is unfortunate that on evidence as trivial, and 
even more questionable, we read in Lyell of the MIOCENE 
outbursts of Mull, of Iceland, and Gregnland, of the 
MIOCENE deposits of Bovey Tracy, &c. 

It is important, however, that fossil plants should be 
figured and described, for-if the generic and specific 
names, except when based on ample material, are 
regarded merely as an individual opinion, the determina- 
tions become of use. Whatever is unsatisfactory in the 
work is inherent to the subat for few possess the zeal and 
untiring industry of Heer. If he would only make clear to 
his feeder tlie reasons which enable him in his own mind 
to determine the genus to which ari ordinary type of leaf, 
and would be less 
"positive where nothing positive 13 sible, his works 
would acquire a scientific valte which some HEU think 
they hardly at present possess. J. S. G. 





' THE VOYAGE OF THE "VEGA"? . 
; IL g * 
BARON NORDENSKJOLD uently refers to what 
Mr. Leslie renders “self-dead” animals, meaning 
‘animals that have died a natural death, in distinction to 
‘those that have been killed by hunters or by other animals. 
The rarity of such '^sel-dead?" animals is remarkable, 
:espeqjally-along the north coast of Asia, where there are. 
‘few hunters and fishers, and where immense numbers of 
animals must die. While sailing along the Taimur coast, 
large-nenibers of dead fish (Gadus ) were seen lying 
on a block of ice, and strewed along the bottom of the 
sea, which Baron Nordenskibld notices as being -very 
» r . 


Dr. Oswald Heer (Mews Denksckri/icn dor schuntiserizckem Cekel- 
| vol. revii. Zurich, 1851). 

1 Tho Voyage of tha Fara round Asia and Europeg with Hioricsl 
Renew of prenous Jéarmeys along the North Coast the Old Work.” 
‘By A E. Nordenskjüld. Translated by Leahe. Five steel 
portraits, numerous maps and illustrations Two vols. (London: Macmillan 
ànd'Co., 1881.) Conunned fm p. 183. e. 
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"They had probably perished from the same cause, which | unmistakably exists between platpnic rocks and meteoric 
often klishisk in : 


; the river Ob in so great numbers that 
the water is Treet from*a large shoal of fish 
having been inclo by ice in a small hole, where the 

water, when its surface has frozen, coald no longer by 
absorption frorf the sir d the oxygen consumed, and 
where the fish hive thus literally drowned. I men- 
tion thig inconsiderable jd E sore self-dead because 
self-dead vertebrate animals, even fish, are-found exceed- 
ingly seldom. Such finds therefore deserve to be noted 
with much greater care for instance, the occurrence 
of ani species in the neighbourhood of places where 
they have been seen a thousand times before. Durin 
my nine expeditions in the Arctic regions, where ani 
NA during summer is so exceedingly abundant, the case 
just mentioned has been one offthe few in which Phave 
found remains of récent vertebrate animals which could 
be proved to have died a natural death. Neer hunting- 
grounds there are to be seen often enough the remains of 
reindeer, seals, foxes, or birds that have died from 

shot wounds, but no selfdead Pol&r bear, seal, 

white whale, fox, goose, auk, lemming or Other vertebrate. 

The Polar bear and the reindeer are found there in 

hundreds, the seal, walrus, and white whale in thousands, 

and birds in millions.’ These animals must diea * natural” 
death in untold qan What becomes of their bodies? 

Of this we have for the present no idea, and yet we have 

here a problem of immense importance for the answering 

of alargen of questions concerning the formation 
of fossiliferous strata, It is strange in any case that on 

Spitzbergen it is easier to find vertebrz of a gigantic 

lizard of the Trias, than bones of a self-dead seal, walrus, 

‘or bird, and the same also holds good of more southerly 

inhabited lands.” 

Another problem of great importance is ested by the 
finding of some yellow specks on the snow of the Taimur 
coast, which turned out to be carbonate of lime of an un- 
usual form of crystallisation, and which the Baron believes 


were probaljy of interplanetary origin. He gives a brief 


sketch of his previous observations in the high north on 
this subject, referring also to what has been done by M. 
Tissandier, and during the last English polar expedition, 
and to the special suitability of the uninhabited Arctic 
regions for the collection of what'is believed to be cosmic 
dust. It is certainly a subject which deserves the atten- 
tion of future expeditions, and especially of the polar 
observing stations which are in a fair way of being 
established. 


* It may appear to many that it is below the dignity of 


science to concern one’s self with so trifling an affair as 
the fall of a small quantity of dust. But this is by no 
means the case, “For I estimate the quantity of the dust 
that avas found on the ice north of Spitzbergen at from 
Orto I igram per square metre, and probably the 
whole fail of 
figure. But a milligram on every square metre of the 
surface of the earth amounts for the whole globe to five 


hundred mulion kilograms (say ‘half a million tons) |° 


Such a mass collected year by year during the geological 
ages, of a duration probably incomprehensible by us, 
forms too important a factor to ‘be neglected, when: the 
fundamental facts of the geological history of our planet 
are enumerated, deeper of these investjgations 
will perhaps show, 

from a small beginning to the dimensions it now pas- 
sesses; that a considerable quantity of the censtituents 
of our :sedirhentary strata, especially of those that have 
been deposited in ithe open sea far from dand, are of 
cosmic n; and will throw an unexpected light on the 
origin of the fire-hearths of the volcanoes, and afford a 
simple explanation of the remarkable resemblance which 


"annndla, vix arhen.in i es has already bout [op yw If 
, as tro), I ‘found a 
arg nier of dead mra on thn aos at Qo mouth of Minbopen Strait. 


















for the year far exceeded the latter; 


our globe has increased gradually , 


stanes.” 1 e e . i 

After leaving Cape Seog aN, the Vega sailed for a 
considerable distance over What, in existing maps, is set 
down as land; and although there was recessarily little 
time for accurate surveying, still it will fe found that the , 
expedition has done much to render accurate the geo- 
graphy of the north coast of Asia. After sailing down the 
east side of the Taimur Peninsula, close by the land, the 
vessel was directed almost straight eastwards towards the 
most southerly of the New Siberian Islands, still kee 
as near the coast of the mainland as practicable, Off the 
delta ef thes Lena, which within the last week has come so 
prominehtly before us in connection with the Jeannette 
expedition, the Vega parted with the Lexa, which entered 
the river, to establi traffic by steamer. It 
was only after leaving Cape Chelyuskin that ice in any 
quantity was met with so as to hamper the pr of the 
vessels, and Baron Nordenskjdld states that had the coast- . 
water been better known so he could have kept closer 
to land, the latter part of the voyage would have as 
frag fom obstructiog as the former. 

ere follows an inter chapter on the commercial 
navigation of the great Sibenan rivers, and on the 
geography and economical condition of Siberla. It con- 
tains indeed a summary of all that is known to science of 
the immense country, with much that is the result of 
Baron Nordenskj5ld’s own research or observations, and 
with speculations on Qu d a are not hkely to be let 
pass unchallenged. The Lema had some in 
navigating the delta of the river, for the old maps of 140 
years ago were useless, the changes at the mouth of the 
nyer in that time has been so The Baron draws 
an interesting parallel between Siberia and America north 
of the 4oth parallel. 

He then gives a sketch of his own journey up the 
Yennissi in 1875, in connection with which we give a 
view on that river (Fig. 7). 

“As is the case with all the other Siberian rivers 
running from south to north, the western strand of the 
Yenisej, wherever it js formed of loose, earthy layers, is 
alsd-quite low and often marshy, while on the other hand 
the eastern strand consists of & epe ten or twenty 
metres high, which ndrth of the limit of trees is dis- 
tributed in a very remarkable way into pyramidal pointed 
mounds. Numerous shells of crustacea found here, be- 
longing to species which still live in the Polar Sea, show " 
that at least the upper earthy layer of the undra was 
deposited in a sea resembling that which now washes the 
north coast of Siberia, i 

“The sundra itself is in summer completely free of 
snow, but at a limited depth from the surface the ground 
is continually frozen, At some places the earthy strata 
alternate with strata of pure, clear ice. It is*in these 
frozen strata that complete carcases of elephants and 
rhinoceroses have been found, which have beer? protected 
from putrefaction for hundreds of thousands of years. 
Such finds, however, are uncommon, but on the other 
hand single bones from this primeval animal world occur 
in rich abundance, and along with them masses of old 
drift-wood, originating from Mammot®f penod, known 
by the Russian natives of Siberia under the distinctive 
name of ‘Noah's wood.’ Besides there are to be sten in 
fhe most recent layer of the Yenese] ‘sada, considerably 
north of the present limit of actúal trees, © tree-stems' 
with their rpots fast in the soil, which show the lintit 
of trees in the Yenesej nin even during our geological 
period, «vent further north than now, perhaps as far as, 
in co nce of favourable,local circumstances, it now 
goes on the Lena. " 

..* Qn the slopes of the steep Avrdra bank and in several 
ey showing the principal material of the plutonic and 
volcanic rocks is of cosmic &nd that the beat, which 
.ocdhr in ' thaap depend on ,chemical changos to whioh the cosmuc * 
sediment, after | covered by thick tdtrostrial formations, us subjected. 
. e& e e 
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of the /uxcPa valleysdhtre is an oiu ni rich vegeta- | the zundra itself is overgrown with an exceedingly Va 
tion, whickralready? only 100 kilametre8 south of Yetitmo- carpet, consisting mpre of ‘mosses than of, es.' Sal- 
Kamen, forms actual thickets of flowering plants, while | ices of little height go as faraor? as Port Dickson (73% 


. 4 e 





Fra, 7.— Fiver view on the Yermiaal. 


mixed soil of the 7/:»24ra, we gathered ripe cloudberries. 
Very luxuriant alders (4 master fruticosus, LEDEB ) occur 
alread} at Mesenkin (71° 28’ N.L.), and the Briochov 


-30/ N.L.), the dwarf birch (Befu/a nana, L.) is met with, 
though only as a bush creeping along the ground, at Cape 
Schaitanskoj (72° 8’ N.L.); and here in 1875, on the ice- 





? a Fro ü.— Mammoth Skeleton in the Imperial Museum of the Academy of Sclonces in St. Petersburg. | 


. 4 . 
Islands,(70° to 71° N.L.) areeim several plages covered | bend which the river makes in 69° 40’ N.L, a little north 
with rich and luxuriant j ickets of busheg. But the*limit | of Dudino. Here the bills are cotered with a sort of 
of trees proper is considered to begin at the great | wood consisting af salf-withered,*grey, moss-grown 
e " . i * i 
. » e ` . » * 
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larches (Lagix sibirica), "which seldom reach.a height of | west. It is a primeval forest of en&rmous extent, nearly 


more than sevqn to ten metres, and which much less de- 
serve the name of tree thag the luxuriant alder bushes 
which grow nearly 2° firther north. But some few miles 


south of this , and still far north of the Arctic Circle, 
the pine forest ties tall Here begins a veritable 
forest, the greatest the earth has to show, extending with 


little intesruption from the Ural to the neighbourhood of 
the Sea of Ochotsk, and from the ales eae or fifty- 
ninth degree of latitude to far north of the ic Circle, 
that is to say, about one thousand kélometres from north 
to south, aad perhaps four times as much from east to 


e . E 





unto@ched by the «xe of the cultivator, but at many 
places devastated by extensiwe forest fires. 

" On the high eastern of the Yenfsej the forest 
begins immediately at the river bank. It consists prin- 
Spar of pines; the cembra pine (Pinus Cembra, L. 

u 


ed for its seeds, enormous larches, the nearly awl- ' 


formed Siberian pine (Dimas sibirica, Ledeb.) the fir 
(Pinus obovata, Turcz.), and scattered trees of the com- 
mon pine (Pinus sylvestris, L.), Most of these already 
north of the Arctic Circle reach a colossal size, but in 
such a case are often hére, far from all forestry, grey and 
e 
F e 


Fig. 9.—Nott and his wife Aitanga. i 


half-dried up with age. Between the trees the ground is 
so covered with fallen branches and stems, only some of 
which are fresh, the others converted into a mass of 
wood-mould feld together only by the bark, that there 
one willingly avoids going forward on an unbroken path. 
If that must be done, the progress made is small, and 
there is constant Ganger of breaking one’s bones in the 
labyrinth of stems, Nearly everywhere the fallen stems 
are covered, often concealed, by an exceedingly luxuriant 
bed of mosses, while on the other hand tree-lichens, pro- 
. bably in consequence of the dry inland climate of Siberia, 
occur sparingly. The pines, therefore, want the shagg 

covering common in Sweden, and the bark of the 





y Fra. ro — Reconstructed form of the seaccow.' - 


widely extended plains and forests of North Asia’ 
were the proper homeland of this animal, and there it 
must at one have wandered about in large h r 


The mammoth remains the Baron shows are derived- 
from a gigantic animal form, living in former times® in 
nearly lands n d cbr in is not 
| yeteveryw. comp m .. Hence the great 

and Un. idis wi Bttaches to all that Cancer 
this wonderful animal (Fig. 8). 

Baron Nogdenskidld then gi 
of all the leading mammoth finds from’ the earliest od 
down to the presenteday. Portions of skeletons of other 
animal forms havebeen found Ig considerable numbers 


an interesting account 


birches which are seen here and there among the 
pines is distinguished by an uncommon blinding white 
ness. 

aer pacia miti ro Lana the Vega made for the 
New Siberian Islands, of great interest to science on 
accouat of the abundant remains of the extinct mammoth 
found thereon. “We know by the careful researches of 
the Academicians *von Baer, Brandt, von Midden- 
dorf, Fr. Schmidt, &c., the. mammoth was a peoullar 
northern species of elephant with a covering of hair, 
which, at least during certain seasons of the year, lived 
under natural conditions closely resembling those which 
now prevail in middle and even in northern Siberia. The 





in the New Siberian Islands, and also certain remarkgble 
* wood-hills," highly enigmatical as to their mode of 
e j 


formation. 
, “These hills are sixty-four metres high, and consist of 
thick horisontal sandstone beds alternating with strata ef” 
fissile bituminous tree stems, heaped on each other to the 
top'ofthe hil. In the lower part of the hill the tree stems. 
lie horizontally, but in the uppewstrata they stand upright, 
though perhaps not rootfast.! The flora and fauna of the 
island group besides are still completely unknown, and the 
fossils, among them ammpnites with exquisite pearly'lustre, 
epee €" To find stranded BM pt 
s D 8 
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which *Hedenstrom t home from the rock strata on 

, Kotelnoj Island, held out inducement 6o further researches, 
which ought to yield the ogist valuable information as 
to-the former clintate andthe former distribution of land 
and sea*on the surface of the globe." 

In‘connection with the state of the ice and the sea here, 
and the absence of glaciers on the Baron Nor- 
denskibld gives a Classified account of what he deems: 
the various forms of ice. ' We can only here give a list of 
the various forms, referring the reader to the book itself 
for details. We have 9 icebergs, (2) glacier ice-blocks, 
(3) pieces of ice from the ice-foot; (4) river-ice ; (5) bog 
ice; (6) sea-ice or heavy ice. After passimg Cape Chel- 

. gaskoi, on thë east of Chaun Bay, on September 6, progress’ 
e much slower, and they had become pelo is 
of "nef ice, shallow water, and fog, ‘and fog, shallow 
water, and «jew ice." Here for the first time since‘leaving 
Yugor Schar, signs of humanity were seen in the sha 
of some Chukchi watives who came out to the ship 
their boats. A detention of six days at Cape Irkaipi 
(180° east longitude) afforded an oppürturüty fot examining 
the es of the race known aseOnkilon, who fognerly 
inhabited these regions, 
driven by the Chukchis, accordi 
remote islands in'the polar sen. 
the north entrance to pani Strait; was reached on 
September 28, and just beyond it, and a mile.from the 
‘shore, the Vege was caught in the ice and detained for 
ten months, till July 18, 1880. It was only after the lapse 
of some time that the expedition realised that they were 
caught at last, and serious pre ions made for spending 
the winter. Meteorological and astronomical observatories 
were erected on ^shoré, and a welL-arranged method 
.adopted for carrying out observations of various kinds. 
To some of the specially scientific results we shall prob- 
ably, refer in, separate articles, and particularly to the 
‘Interesting auroral observations both here an 
‘other expeditions under the guidance of -Baron Norden- 
skjöld- Some accurate notes.as to ice-measurements are 


to tradition, to some 
olyuchin “Bay, just at 


given in-the neighbourhood of the Vega! s winter quarters, 


yu eR give here, as statements om the subject are 
sometimes $ 


80 e. ; : 

. * When it had become evidept that we could make no 

further. avance before next year, Lieut. Brusewitz occa- 

sionally measured the thickness of the newly formed ice, 
with the following results : ‘ Eg 
MN. "FHÉCKNESS OF THE ICE. 

I Det. 56 centimetres. 1 May, 154 centimetres, 


!rJan. ga Sm 15 , 102 » ` 
^ a Feb. 108° a I June, 154 `» "P 
15 ., 120 » 15 p» ISI ” © 
I Mar. I2 ^» I July, 104 
1 Apfil 12 E I5 y s (full of holes). 
15 , 139 » -IB , The ice broke up." 


e. » A 
“The exact position of the Vega was 67° 4' 49" north 
latitude, and 173° 23’ 2" west longitude. “The dies and 
hygienic ements were such that no of scurvy 
eee "d 


“the whole winter, and ‘no’ allnegs* tb 

speak of. e ' ^" PC 

The greatest cold which, was observed during the dif- 

ferent monthiwas in ^45 7,7175, Len ] tat. tat 

' ^ Oct. thegá4th-—ad"8, .' March theagth—39*8 r 

Nov. 30th—27^'a op the 15th—38"0 

. Dec, the 2a2rü—37^1 y the —26^8, .; 

an, the 25th—4577 une the *14"3 
eb. the and—43%8. , July the, 2nd—1^0, 5; 

“ Fwice wo hati the iaeometer'tmcomrábrly high, ‘viz: 

*'On'the 22nd December 6 a.m. 78270 2 mm. 7^ 

On'the r7th, February 6 x.t. 788r y MN 

“ Thee lowest atmospheric ; 7288. (o?) mm., 
occurred on the 31st Degtmber at twd' o'clock pa? ^ 


a . 


r 


, o 
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and seme centuries ago wero | capaci 


‘during: 
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The ship was beset in the'neighbourhood of a number 
of Chukchi encampments, and with the natfves the most 
friendly intercours® was kept up during the whole year. 
Chukchi trading parties from a*distance passing on to 
trade in one of the islands in the strait, made the Vega a 


regular place of call, and thus a gfeat afnount of informa- 
tion was eed from these people of much ethnological . 
hey have evidently no connection, with the 


Eskimo, whose Ex der be soyght within the American ` 
continent itself. Chukchis would seem to have been 
driven up to theirepresent inhospitable ‘abodes a few 
centuries ago, by commotions in Central Asia; and when’ 
the Russians first came into contact with them they were 
found to be a brave and wawike race Wlfom it was very 
difficult to subdüe. At present they are quiet, harmless, 
goéd-natured, and duty, some having flocks of reindeer 
and living inland, while the ‘coast Chukchis live largely by 
fishing. &ieu Nordquist learned the language of the 
people, and was thua able to have important intercourse 
with theos,. Large collections were e of their clothing, 
implements, weapons, utensils, &c., as also, of their - 
drawings, for like the Eskimo they have a wonderful 
for art of a rude and elementary but genuine . 
kind. è ive fa ie a Deer the portraits of a 
Chukchi-and his wife, of such portraits the volume con- 
tains many (Fig. Animal lifewas ngt ially abundant 
in theland; no Bears en occasional and , with a numbet ' 
of foxes, white, red, and black, e . ` 
. “On our arrival most ofthe birds already left these, 
regions, so inhospitable in winter, or were seen high upin 
the air in collected flocks, fl towards the south |. 
entrance of. Behring' s Straits. ill on the 19th October 
an endless ion of birds was seen drawing towards 
this region, but by the 3rd November it wás noted, as 
something uncommon, that a gull settled on the refuse 
heaps in the neighbourhood of the vessel It resembled * 
‘the lvory gull, but had a black head. Perhaps it was the 
rare Larus Sabini, of which a drawing has been given 
*above.. All the birds "which passed us game from the. 
north-west, is, from the north coast of Siberia, the . 
New Siberian Islands or Wrangel Land, Only the 
mountain owl, a specles of raven and the ptarmigan 
wintered in the region, the last named being occasionally . 
,snowed up." ` i area i 
Additional observatories were built during the winter, ` 
sœ that there was a regular collection of them on 
shore. And so with regular work and amusement, and 
occasional visits to the Chukchis, the winter passed 
happily; and on April.23, returning spring brought with 
it the birds in their migration northward, beginning with 
the snow-bunting, the “s -of the north." The bird 
and mammal fauna of the Chukch Peninsula and north- 
east Siberia generally, we may say, Baron Nordenskjöld- 
found to be markedly different from those which prevail 
.| in other parts of the Arctic Regions. On July 18, 1880 
the Vega was as suddenly released 
wüsd^caught;and'all at once found herself free to pass 
through Behring Straits, and thus accomplished the 
“North-edst-Passage. Space, prevents us from following 
the ition in their, cruise'round the rest of the-coast 
of the Old World. The members of the expedition con- 
‘tinued theit observations up to the last, and even in Japan, ` 
- China, Geylon, and other places Mee to add some- 
thing’ to our existing knowledge. iderable time was 
spent.in visiting the north-east coast of Asia, fhe north- 
yest .cSast- of America, and the islands between. The 
Iresults are much i rtant information on ‘the natural 





`l „history and geolo those rogions, and along account of 
oor. Ingal of the north,coast of Asia frofn the.earliest 
‘time including the extensive series:of Russian v of 
discovery which the names of Be S and 


others are associàted. . OT Steller, Baron" Nordenskjold ` 

bas the highest opinion, as well ag of the value of his 

work in natural history on Behring jeland, and his death 
. 


the ice as she - 
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at thirty-seven years of ge, through the jealousy and 
tyranny of Stberian offi was a cruel loss to science. 
In these chaptefs, all that is known to*science concerning 
North. Siberia and thee neifbourng islands has been 
carefully epitomised, and will form a valuable manual for 
future scientific work.« In cruising from the Asiatic to 
the American coast, Baron Nordenskjold makes a remark 
which hag an important bearifig on a recent correspond- 
ence in these columns. , “As in all the Polar Seas,” he 
states, “of the northern hemisphere, so also here, the 
eastern side of the Straits was ice-begtrewn; the western, 
on the othe, hand, clear of ice.” We regret that we can- 
not enter in detail on the many interesting facts given 
by Baron Nomdenskjold og the natural history of St 
Lawrence, Behring, arid other islands between Asia and 
America. He has collected all tfie information att@in- 
able on Steller’s seatow (RAyGna Stelleri), which on 
Steller’s visit to Behring Island in 1741 was foungl pastur- 





ing in large herds on the abundantaea-weed on, the shores 
of thegisland. Twenty-seven years After, not a specimen 
was to be found, and it was Delieved to be then extinct. 
But Baron Nordenskjbld addudes evidence to prove that 
a specimen was seen twenty-seven ago, though there 
can be little doubt that 1t has really gone the way of the 
mammoth. The Baron does not believe that its ex- 
tinction is due to the destruction by hunters, but that 
it was a survival from a age doomed to extinction, 
which overtook it when driven from its pastures on the 
shores of Behring Island, 

* Seller s sea-cow (Rhytina Stelleri, Cuvier) in a way 
took the eplacy, of the cloven-footed animals among the 
manne matmmala. The sea-cow was of a dark-brown 
colour, sometimes varied with white spots or streaks 
The thick leathery skin wag covered with hair which grew 
together so as to form an exterior skin, which,was full of 
vermin and resembled the bark of an old oak, The full 














Fra. 11,—' Seal-rookery’’ on St. Prul's Iskend, one of the Pribilov Islands. 


rown animal was from twenty-eight to thirty-five PRIME 
eet in length and weighed about sixty-seven cwt. e 
head was small in propoition to the large thick pody, 
the neck short, the body diminishing rapidly behind. 
The short fore-leg terminated abruptly without papel. 
or nails, but was overgrown with a number of short 
thickly placed brush-hairs; the hind -leg was re- 
placed by a tail-fin resethbling a whales. Bhe 
animal wanted teeth, but was instead provided with 
two masticafing plates, one in the gum the other in the 
under jaw. The udders of the female, which gbounded 
in milk, were placed between the fore-hmbs. The flesh 
and milk bled those of horned cattle, indeed in 
Stellers opinion surpassed them. The sea-cows were 
almost constantly ergployed in pasturing on the sea-weed 





which grew Iifxuriantly on the cqast, moving the head and 
neck while so doing much in the same way as an ox. 
While they pastured they showed great vordcity, and did 
not allow themselves to be disturbed ın the least by the 
presence of man. One might even touch them witBout 
their being frightened or disturbed. They entertained 
t attachment to each other, and when one was 
arpooneQ tbe others made incredible attempts to* 
rescue it." 

We give a sketch of the sea-cow (Fig. 10), as also of the, 
* rookery " of the sea-bears, st} found in abundance on 
St. Paul's Island (Fig. 11). . 

But we must take leavé of a work abounding in irf 
terest, and in every way worthy of the important 
expejlition of which it is"tlte outcome. ° 

. e. e 
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° a 2 ¿° NOTES 

Once more we aie gled to chronicle the opinion of a prominent 
politician on the valne of scltnce in education. The unanimity 
of our public men on this point is gratifying, and is a hopeful 
change from the ignorance of a few yearsago. Sir Stafford 
Northeote, on Tuesday, in distributing the prizes to the students 
of Exeter School of Science and Art, maintained that the 
teaching af sclence cannot be begun at too early an age, as it is 
now recognised that a knowledge of science is indispensable in 
‘all handicrafts, Whilst acknowl the great value of central 
agencies in London, yet he thought it desirable that gtill greater 
enoouragement should be given to the establishment of museums 
and to the-promotion of sclentific research in the provinces. Of 
course, Gir Stafford ‘stated, the great end attained by science 
classes was aot so much the knowledge of a particular study as 
the development of the powers of the human mind, and training 
men to apply the utnfost reasoning powers to the everyday work 
of life, It was the development of this. mental vigour that 
would maintain the supremacy of the English zace, 

From the Report of Kew Gardens ‘for 1880 we learn that the 
number of visitors: during last year was 723,681, being an in- 
“crease of 154,547 over the previous (very inclement) year, and 
nearly the same as in 1878, Only a comparatively small: pro- 
portion of visitors take advantage of the early opening on benk- 
“hohdays. “The scientific lessons given to the young gardeners 


~ have been well attended and suocessfuül The Reports from 
Indian and Colonial Botanical Gardens sre specially favourable 


this year. “A great increare of activity, arising from 'a variety 
of causes, has characterised almost all these institutions with 
which wo are in regular correspondence, entailing a very great 
extension of the officlal work transacted nt Kew, indepen- 
dent of the purely administrative work of the establishment 


itself,” The numerous experimenta described in the Report on. 


yarious economical plants, both in our Colonial Gardens and at 
Kew itself, prove the great importance of the work carried on at 
the establishment to the whole empire. Ths addition of the 
Economico-botanical collection frohfthe Indien Museum was a 


- notable event of the year, adding so greatly to the rerources of 


the establishment, and entailing ntuch additional work, Other 
important additions were the collections of the late Prof. 
Schimper of Strassburg, and General Munro, C.B. It is to be 
regretted that Government declined to grant 2 small retainfhg 
fee for an entomóloglst, -whose services are indispensable to such 
an institution as Kew. Mr. R. McLachlan, F.R.S., has hither- 
to acted as consulting entomologist without fee. -' 
ie ic dae Iia of Qa ieee Ad de 
life-sire distemper drawings of the gigantic Aroki dis. 
by Beccari in West Sumatra, and described by him 
Sle net Jeder iint) The dimensions 
of this plant are probably the most gigantic assumed by any 
herbaceous: plant in one season’s growth, The underground 


, tuber is 5 feet, in circumference. This prcduees, except when 


flowering, a single leaf whose stem is 10 feet high; above, this 
divides into three, branches, each as thick as a man’s thigh, and 
the ultimate segments of the much-divided leaf cover an area of 
45 Toet in circumference, The inflorescence is on a correspond- 
ing scale. “The drawings are for the psesent hung for exhibition 
in the Wood Museum (No. 3). 
* Tux submarine cable between Dover end CMlals*was carried 
out during fhe month of December, 1851, just thirty years ago, 
„and jt was on the 31st the first message was sent from 
lu D Tu M. es qu The 

Gist message was handed to Louis Napolean, then Prince- 
President of the French Republic, It was simply a congratu- 
latory safutztion. The' seoqnd was sent py an English banker 
od d E I ERE 
‘ " . , 

. is . - 


‘The Paris firm rent in return the Cdte de la Bourse. This ex-' 
sable o! deasg Joctuiiag conveyance to, DA seral cflc 
did not take more an hon.  Bifore tegular, messages were 
sent sparks were tried. The fint which came over 
from the French shores fired an gyn which saluted the . 
Duke of Wellington when leaving Dover èy an express train, It - 
ee ee ee i eee 
Warden of the Cinque Ports, . 


MUCH has recently been written on the labours of medical 
women in Indis, and*we find that such work is not without its | 
reward also'in China, According to the Celestíaf Empire, in the 
summer of 1879 the wife of Li Hung Chang, the great Viceroy 
of Chih, was dangerously ill ‘at Tientsin, and foreign medical ` 
afsistance was called tn. Chinese etiquette forbade the two 
doctors engaged obtaining sufficient*knowledge of the case for 
treatmemt, and Mins Howard, an American lady with a medical’ 
diploma, was at once called in. Under her care Lady Li spon 
recovered? The regilt of this successful treatment of the illus- 
trious Chines lady was the establishment of a large hospital, - 
under a foreign physician, the funds for which were provided by 
voluntary contribution from the native Jiterati and gentry. The 
Institution has just been opened by the Viceroy himself, When ^ 
the nes of Miss Howard’s success reached America a wealthy - 
gentleman of Baltimore subscribed funds to build a hospital’ 
for Chinese, wamen at Tlentsin, and the two buildinge one 
erected by Chinese, the other by American philanthropy—now 
stand side by side in that town, Li Hung Chang and his lady-have _ 
both presented commemorative tablets to the hospital. One of 
them runs thus ; ‘ The akilful statesman'and the akilful physician 


“are alike In this : that they give their thought to cure what is ill. 


In the act of administering government and of dispensing cures, 
what hinders China and other lands from being one family?” 
M. LISTON having made a series of very interesting observa- 
tions on the temperature of water and on the conditions of 
freezing and thawing of & salted lake, Kupalgoye Orero, in the, 
province of Orenberg, Dr. Woeikoff contributes to the .frcdives 
des Sciences Physiques at Naturelies-a note, with some remarks 


_of his own on these observations which appeared in the eighth 


volume of the Memeirs of the Russian Geographical Society. , 
This Lake Kupalnoye has a surface of 473 square metres and a 


depth of 1742 metres, and its water contains 16 per cent. of salt, 


its bottom being covered with mud very rich in rulpblde of 
hydrogen. Tho temperatures of the air. having been, during the 
month of January, 1879, from — 6"3to — 28%'2 Celsius, with 
one interrupdon, when the thermometer reached 'for one day 
o*a; the temperature of the water ate the surfaco was from 
— 3°4 to — 13°°D, and at the bottom, from — 3'8 to — 12°. 
On December 27, with a temperature of alr as low as-» 21°, the 
lake was covered with a vitoous ice, which soon began, however, 
to thew when the temperature of the alr rose to — — 6, and the tem- 
perature of water was as low as — 7*8. On January 3 all ice 
had disappeared, but the temperature of the water was still.7* 4- 
below the freezing point, On January II, the temperature of 
the air being — 22°, and that of water being — 9°°8 at the sur- 
face and — §°6 at the bottom, the lake began again to be. 
covered with viecous ice, and soon from, the ice having a thick- 
ness ef 38 millimetres, which thickness reached 153 mm. ten 
days later, But the remainder of the water was still unfrozen, — 

i g that its temperature regularly decreased to — 10°" 
on January 17, and even — I2*'8 on January 30, It was never, 
observed before, M. Woeikoff says, in laboratories that salt 
water cooled below — 4°, without being fron, and here we 
have salt water which remains unfrozen at 13° below zero. 
However, former experiments, especially those pf M. Zóppritz, 
proved that- there ty no diffusion of.salt before oongelation; it 
seems that in Lake Kupelnoye there is such a diffusion of salt 
towards the lower stratssof water, even &eforo the freexing be- 


- M. W. Meyer gives an account of tfe applications of the micro- 
n of 


* 0°06 of a second, and the constant error, deduced frum fifty-nine 


- of the Obeerratory clock to.be inscribed 
. chronograph ; and afterwards, by putting this clock into com. 


` 


A few improvements in the microphone add very much to the 


e ` 
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gins ; otherwige it would be dificult to explain how colder water 
might remain on éhe4 were it not fér the greater amount 
of salt in the lower strata., It was always dificult to explain, 
M. Woeikoff observes, how ice is formed the surface of 
oceans, the tem: qf the maximum of density belog lower 
than that of the ion ; but the question is complicated in 
oceans by gnany causes, and therfore M. Woelkoff asked M. 
Luton to make observatiogs on a salt lake: but Lake Kupalnoye 
contains too much salt to be compered with oceanic water, and 
thus it would be destrable to make experiments on this subject on 
large tanks filed with salt water, and exposed during the winter 
in rough climatgs to the faction of low temperatures and of 
radiation. * E 


IN the last number of thp Geneva Archives da Sciences Natwreiles, 


telephone in the Observatory of Geneva for the’ 
the beats of a clock to observers occupied in different rooms of 
the Observatory, The have been carried on for 
eighteen months, and although at first there wete many difficul- 
ties, satisfactory results have been reached. During last year 
all comparisons of clocks were mide by means of the micro- 
telephone, with the same accuracy as if they had been made 
directly, The average error of each observation does not exceed 


seried of obecrvations, is very small (o‘oor of & second). An- 
other very interesting experiment was made in connection with 
the determination of longitudes between Vienna and Geneva, 
which was undertaken by MM. Oppolrer and Plantamour. By 
a new application of the microphone, M. Meyer caused the beats 

yona 


munication with the Vienna Observatory, he made it inscribe its 
beats automatically on both chronographs, at Vienna and at 
Geneva, avoiding thus the &uxiliary movement which usually 
establishes the %ontacf in electrical clocks, and may be a canse 
of inaccuracy. MM. Plantamour and Oppolzer, being both at 
the time in Vienna; were able to ascertain the accuracy of this 
new combination, and they afterwards made use of it for the 
comparison of the Geneva clock with the electrical chronometer. 


accuracy of the signals and the esse with which they are tmans- 
mitted to the chronograph- 


ON the sensitive surface of the body small spaces (ıt is known) 
can be distinguished within which two or more stunuli appear 
a one or simple; these vary in size and form in different parts, 
The 1ieting must here be included. Now, the rod, and cones 
forming the mosaic of the retina were recently counted by Herr 
Salrer, and in the central and most semitive part—the yellow 
spot, where are only cones —he found a hundredth of a square 
milimetre to contain 132 to 138 of these. Dr. Du Bois Rey- 
mond has lately tested by experiment the supp sition that these 
elements correspond to the ‘circles of sensibility” for the retina. 
If so, the number of light-points which, on the same extent of 
retinal surfaco (o'or sq. mm.) give separate visual impreslons, 
should correspond to Salger’s number of cones, The manner of 
experiment was this :ẹ The observer looked throughea tube, 
blackened interloely towaids a pecforated screen which could be 
shifted in,the line of a beam of reflected sunlight coming towards 
the eye. The screen had, in a fra ne, a ploce of tinfoil 5 &m. 
square, perforated regularly with a fine sewing-needle in 460 
places This, while looked at, was gradually withdrawn in the 
line of sight, A point is reached, at which the light-points tend 
to unite in short lines; with further removal the lines are coo- 
tinuous, as in'a grating ; and with still further, the distinction of 
lines is lost. The digances corresponding to such effects were 
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considered to confirm the view under trial, viz, that phe nember of 
circleit of sensibility is the yellow spot is equal to the number of 
cones. Wheu there were seventy-four light-points (or half the 
number of cones) in 0"OI sq. mm., could just be distinguished, 
and beyond 149 the lines disappeared. a 3 


Ix a recent number of ANu/terem, Prof. Axel Blytt concludes 
the highly interesting series of papers in which he has at some 
length expounded his theory of the immigrations into Norway of 
different floras during early dry and wet periods. On carefully 
examining the oldest Nogwegien turf bogs, he finds, as Prof. 
Steenstrap hasghown in Denmark, that four distinct turf layers 
may be traced between which there are frequently two, or even 
three, equally distinct deposits, composed of the roots and other 
remains of trees, The lattes are found iw sefw, aod by the un- 
disturbed condidon of the turf-Beds abore and belew them they 
ayd a conclu-ive‘proof that such severed trunks cannot have 
been cut down by human agency. These separate tree beds the 
author regards as mementoes of long periods of dryness, which 
may have endured for thousands of years, and durmg which the 
form&tion of turf was arrested, to be resumed again when a wet 
period supervened. Such interrupted perlods of dryness and 
wet he considers to be closely related to the several-long inter- 
rupted glacial periods, which, according to Gelkie, have suc- 
ceeded one another. In accordance with Herr Blyit’s view the 
close of the first glacial age was followed by & dry period in 
which en Arctic flora appeared in Scandinavia, traces of which, 
as leaves of Dryas octepetala and Salis reticulata, have been 
found in the clay uoderlying the bogs in Denmark and Southern 
Sweden, in the latter of which the same flora is to be seen mter- 
posed between two ancient moraines. The boreal flora, the 
author is of opinion, we may refer to a dry period, charac- 


"terised by great summer heat ; and in the deposits belonging to 


this age we find abundant remains of such deciduous trees as, 
e.g. the harel and the Prawss avium, which are now of rare occur- 
rence in Norway, while many other vegetable forms represented 
in these beds have been long extinct. The differences observable 
in the bogs of Denmark*and Norway Herr Blytt refeqs to the 
fact that while the former has undergone very little if any altera- 
tión of elévation, the latterehas risen since the glacial age 600 
feet above the level of the sea, In Norway the formation,of the 
turf beds may be gauged by their varying elevadons, Thus iu 
South-East Norway, where the old sea-lcvel has been raised to 
a height of 600 feet, the turf is from 20 to 26 feet deep, while 
at low levels, as 30 feet above the strand, the bogs are seldom 
more than from 2 to 4 feet deep. The author believes that 
we are justified in expecting that a more careful working out of 
the theory of the alternation in early times of dry and wet perlods 
will help to elucidate many hitherto unexplained geological and 
botanical relations, including the distribution of plants; and he 
considers it probable that the temperature of the oceam, on which 
climate so largely depends, may similarly be subjected to periodic 
changes dependent on cosmicel laws not less firmly fixed than 
those which cên'rol the movements of the plangary worlds. 


Wr have recelved from the editor of the Watwra! Histery 
S'ewrnai various forms for the entry of observations on meteoro- 
logy and natural history, which are issued to their corréspon- 
dents indifferent parteeof the country, the meteorological forms 
being returned to.Mr. J. E. Clark, 20, Bootham, Yock, while 
those referring to natural history are communicated to Mr. Ff. 
Lees, Wetherby, Yorkahire. The proposed meteorological ob- 
servations are fairly satisfactory as regards the natural pheno- 
mena in, connection with which thy are made, The mèan date 
of flowering of each of the thirty selected wild plants for the 
last three years is given, a feature in the forms well ealculated 
to awaken.and sustain thé fhterest of the observers, By these 
observatious* carefully made andgrecorded from year to year, 
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~ , the Society ought soon to be able to show an excellent local 
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' -> Georges Hall, under the presidency of; the, Maycr of Liverpool, 
ES tinctly scientific objecta, and mmber.: 2700 members., In the. 
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‘ - ê SE y - - > 
Fs e » - » * o ^ . e 
o 


ao 7. ' l MATURE ^  '' , [22529,1881 - 


e A eR —5 - e. 
importang deta will be collegted of no little practical and scientific | of lava have been, flowing in an easterly direction, It;1s-note- 
valua., ze E i ° worthy, that this activity was, preceded? by sensible 
Taw Perthahire- Natural History Society-has bad a most suc..| *tmic agitation of the soil in the neighbouring provinces, 
cessfil'Dasaar in aid'of its Natural History Museum, for which THX new number of the Proceedings of the Bristol'Naturalisty’ 
it has now secured in all 33007, ,As-they already have a building, Society (vol. iil part ii, Bristol; Fawn tind §tn) contains some 

























museum, and ‘make a fair startin: the educational enterprise which’ 
they have iir view. Did'‘“John- Stewart's Wines and Spirits," 
“B. Sinith's Sparkling Burgundy," Peter McIntyre's Buns and, 
Shortbread,” ‘Donald’ Laing's 2s. Tea- of Extraordinary 
Quality,” and’ much like articles, form* pait of the exhibits at, 
the Baraar?: We would infer as much from the Style fh which 
the programme is printed, 


THErfifih associated, roirdc of theLiterary, Sclentific, and Art 
Societies of Liverpool took place on the amt inst. at St, 


breathing of aquatic larræ,, by W: J. Fuller ; On the peeperatipn, 
of a local flora, by J. Walter White; The boulders of the 
Bromsgrove district, by, Oltver Giles; Catalogue of; the Lepi- 
dbptere of the Bristol district, by A. E. Hadd; fungi of the 
Bristol district, by Cedrio, Bucknall; A naturalist’s rambles in 
Guernsey, by Adolph Letpner; „Recent investigations on the’ 
cause of storms, by G. F. Burder; papers qn Binaural Audition 
and.fhe Phensutograph, By Prof. S. P. Thompson ; and tbe 
flora. of, the Bristol coal-field, by, J.. Walter White, Part I. 
Thalamiffome, - ; 

Of the, societies represented, no less than nineteen, have diss. |. 
during the season 1880" 81 na less than 6,151,036:fi&h ova were 
artificially hatched, apd with the young brood various German 
irivers were-stocked. Amongst them were 1,792,000 salmon, all 


objects, exhibited inthe Great Hal] were many.of considerable. 
. biological and geological interest, especifilly entomological speci- 
mens from the, neighbourhood, of, Liverpool, collected, by, the 
Rev. H. H. Higgins, and.a set of types. of the genus Nassa, 
“arranged and named. by, Mr, F. P. Marrat, of the Free Museum, 
who has-done.much tò elucidate this group of Mollusca. Nume». 
rous lectures, wero, given. during the sirde; those of- scientific, 
interest were—-'! On-the Storage and Transmission of Electric 
Force,” by Mr. Fletcher, H.M. Inspector of Alkali Works X 


‘295,000 Cahfornian salmon (imported: direct from America), 
"183,500 sea trout (Trua trutts), 6000 Tria. lacustris, 463000 
! rudis fario, 270,000 Scime salvelinus, 48,536 American tont, 
152,000 Thymallus vnigaris, 657,000 Gymolkorax murang, 
! 1,810,000 Coregonus Warfwammi, 335,000 cels, T51,000 Ameri- 


« : " ‘can eels, and 720,000 carp.. The regu]ts of the Society's efforts ' 
‘On the. Mersey, Tunnel, and its Geological Aspects,” by Mr, 'be&oms mare and more ep day ip the largely 


Da Rance, H.M. Geological. Survey ; ‘On Life et Great Depths: |, A : d - 
n the. Ocean,” by Prof, Hedman; “On. the LifeHistory of | tgmented receipts of German fisheries generally 
Shell-Fish,” by.Dr,,Hicks., Prof. Herdman described: several |' 
new forms: of life obtained by the Challenger, while Mr. De. 
Rance foretold a probably successful termination to the- Mersey- 
Tunnel, now, one-quarter, completed Nearly 400Q people 
attended the sore, j 

WE areglad: to soe that a Natural: History-Soclety has been: 
established in North London, under tfe. name of the “North 
Middlesex. Natural History. Association.” A. Society of this 
description: was much needed in*the. neighbourhood, and! 
there: is, therefore, every: prospect of its doing useful work, 
The- objects of the Associatlon will be the-formatlon of a. 
natural history museum, and. a library for reference and! 
cirenleHon: among members: also the. diffusion of natural. 
history knowledge: by means of lectures, papers, discussions, 
&c. It isalso-proposed to organise field excursions during. the 
summer months, The meetings are held every Tuesday evening 
between- the: hours- of elght and eleven o'clock p.m. The 
Secretaryds Charles M. Allen, 26, Ingleby Road, Grove Road, 
Holloway, N: 


Tre Pyfesident -of the Royal College of Physicians has 
appointed Dr, George Johnson, F.R.S., to deliver the Harveian 
Oratio a, ! 


:cultural, College, Cirencester, were. granted' to four;candidates,. 
, and, the sessional certificates, and. prires.distributed:, . 


; ON April ro, 1882, the second Internajjons] Congress for 
' Ethnographical Sciences will, be, opened at Geneva, The 
“organization of the Cong-ess,ls in the hands of M. G. Becker at. 
. Lancy (Geneva), the delegate af the Swiss Ethnographical Insi- 
tute, All who wih to participate, in the Congress must send, 
their names to him or to the; delegates of the oonntries they may. 
lresidg in. The Congress will be divided into seven sections iwr 
!(r) Origin and migrations of peoples ;. (2) Ethnology; (3) De 
; scriptive ethnography ; (4) Theoretical ethnography; (5) Manners 
and customs ; (6) Political ethnography ;. (7) International law. 
Delegates have already been announced; from- the following, 
‘countries :—France, Belgium, England, lgxemburg, Sweden, 
‘and Norway, Russia, Germany; Romania, Greece, Italy, Spain, 
Portugal, Switzerland, Turkey, Egypt, Britah India, Japan, 
| Canada, the United States, Penu, Australia, and the Argentine. 
‘Republic; ' EX 
| ^ Tux Transactions of the Epping Forest, Field Club contain 
joue unusually interesting papers., In parts 4, and 5 for 
, example, vol, iL, we have, among others, the following papers : 
| ^ Is Pamessa joiyckleres the prototype of Famessa urtica?” by 
'W. White; “The Evolution of Fruit," by, Prof, Boulger; 
; " The Developmental, Character of the Zarna of the Noctus, as” 
. Determfhing the Position of that Group," *by Raphael Meldola ;,’ 
, '' Infusocia, what are They?” by W. Savllle'Eent ; “Report on 
; the Fxchvadion of the Earthwork known as Ambresbury Banks, 
Epping Forest, by Geo. Pitt-Rivers.” Evidently this young 
, Soclety is doing good work, ; à 


BS e 2 à e 

THE balloon which was seen in the neighbourhood of San- 
tander-in Spain, andewhich was conjectured to be that in which 

_Mr. Powell'was carried off, was probably, according to M; W. 
de Fonvielle, a French meteorological balloon, sent up by the 
Paris acronauts equipped to register thè phenomena of the 
upper atmosphere, and with a polyglot request that it be for- 
wattled: by the finder to the addregs given. e -* 

Two earthquake shocks were fejt on the 18th irst. in Switrer- 
land, at Bers, Vevey, Lausanné. A few days previously oscilla- 
tions were observed in Neuchatel, the Valais, and other farts of 
Switzerlapd, 


i . 3 

^ Tre additions to the Zoological Society's ns during the 

' past week include a Malbronck Monkey 9 (Cercegpthecus cymo- 

. surus) from West Africa, presented by Mr. C; A. Rose; a 

Chilian Teal $ (Quergmeduiq creccofdes) kom Chili, presented 

the last few-days assumed lagè proportions. Copious streams | by M. J. M. Cornely j a Kite (Milvus ictiseus)s European, pre- 
@ i e ^ $ ° 2 i F 
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useful papers. We may mention the following :—On ‘the .. ` 


A Repose from the Germen, Fisheries, Union states, that . - 


;fróm the Rhine (with tke exception of 18,000 from Pomerania), ~ ; 


ON Wednesday, December 21, diplomas. of: the-Royal Agri; ` 
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sented by Mr. G. H. Tod-Heatley 
cactus érythrasM) from India, a Greater Sulghur-crested Cockatoo 
(Cacatua galerita) fom Aastrake, deposited ; a White-browed 
Amaron (Chrysotts albifrons) from Honduras, a White-headed 
Parrot (Pionts seri/er) fiom Mexico, a Javan Parrakeet (Paleorsis . 
javanicus) from Javi two Chestnut-breasted Ducks (Anas cas- 
fauea, § 9) from Australia,'a Gefmain's Peacock Pheatant 4 
Polyplectro® germais) from Cochin China, a Black-throated, 
Diver (Colymbes arcticws), two Oyster-catchers (Hematopus 
ostralegus) British, a ——— Deer d (Cerrtw sp. inc.) from Pata- 
gonia, purchased; four Undulated Grass Parrakeets (Afwop- 
sacs aT) bred in the Gardens, 








e 
OUR ASTRQNOMICAL COLUMN 


THE SATELLITES OF MAzs.— The follow Ing Greenwich times 
of elongations of these satellites are taken from an ephemeris 
contributed by Prof, Pritchett to Scremee of November 26, At 
elongation Demos is distant about 52” from the planet's centre 
and PÁAeóe: about 21"; the angle’ of position, 246°, 5h, 13m. 
me £dded to the Washington menn time, for difference of longi- 
tude and aberration-time :—, — , t 

(007 Detmers. 


h. m. ; h m. h. m. 
Dec. 30, I1 57 W. ẹ Jan. 2, 15 36 E. | Jan. 4, 13 oW. 
3, 0 44 W. 6, Io 24 E. 


Jan. I, 9 20 E. 
. * Phebe (W clongatlons) 
L m. b m h. m. 
Dec. 30, 8 16 | Jan. 2, 12 46 menga 
357 13| -3 II 44 36 
Jan. 1,6 ro 4 IO 4I 7,7 33 








COMET 1881 e (SWIFT, Novemper 16).—From-observations 
between Wouter 22 and December 12, Herr J, Palisa has 
calculated the following orbit of the comet: we express the 
elements in the form usus] in the Catalogues :— 


Perthelion passage 1881, November 19'9987 Greenwich M.T, 


Longitude of perihelion 63 17.57 
E ascendmg node IBI 2I 41 a 
peeling on i der ei iss Dum 4 
Log. perihelion distance —... .. .. o 788 - 
Motion—retrog: ade. 


There is still & certain resemblance to the orbit of the first 
comet of 1792, discovered by Miss Caroline Herschél, as Igst 
calculated by M. but the differences in the elements would 
not be accounted for perturbation in the interval, so that it 
us probable the comets are distirict. Maskelyne's observations in 
1791-92 will be found in his+third volume in a form that will 
admit of a new reduction, i : 


Tae COMETS or #H0RT PXzIOD.—No one of the known 
comets of short period is due at perihelion in the 1882, 
The next to return may probably be that discovered Tempel 
in July 1873, at the end of the year 1883, and about the same 
time D’Arrest’s comet will'be round'again, Brorsen’s comet 
follows in the autumn of 1884. 


VARIABLE STARS.—The following are Greenwich times of 
hehocentric minima of Algol, calculated upon similer data to 
those used for Prof. Winnecke's ephemeris for 1881 ;— ; 


J T 8 J r z T 38 
anuary I0 16’9 | January 12 45°5 | January 29, II 
2 13 T 2 18 I'l hi 8 2 
9, 9 56° ° 14 5o'o j 








Minima of S Cancri occur on January IG, at 13h'Im, and 
February 7, at 12h. 16m, A maximum of the “crimsen stare’ 
R Leporis may be.expected about January 19 ; the period. from 
the Inst fifteen years’ observations is- close upon 4364 days. 

We may ogee more draw attention.to'the star with which 
Encke's comet was com by Rumker at Paramatta‘on June 
19, 1822, and which" is -certainly variablo to a considerable 
extent, Rumker estimated it between the fourth and fifth mag- 
mtude ; Gould says 6'o in the Urenemaris A ; the ster 


h opu. in the Dercken ; but has been several times 
noted as low as the Gejin maguiude ; perhaps systematic ob- 
. : ki a . 


s Rhesus Monkey 9 (Afa- | servation may show that the period"isenot 
in 


a long one, The 
ten of this sztarefor 18820 is R.A. 7h. 23m. 21s, 


.P.D. 91° 39^8, * 





GEOGRAPHICAL NOTES 


INFORMATION hes been received from Tromsoe which augus 
well for the success of Mr. Leigh Smith's present vo 
Capt, Isaeksen, of the epus whaler Proven, saw the Zine 
on June 30 at Matushin S at the edge of the ice, a few 
miles from the coast, On July 2 he again saw the Eira st 
southward, and he concl that Mr. Smith failed to force his 
way along the coast of Nova Zembla. It is that he 
Mun fated tf pase Kare tu. Mi he wid seen 
hearmg north from Gooseland, Capt. Isaaksen says that the 
1co was in about its usual position in June and July but on 
August 8 it had all gone, he dad not know where or how, On 
the 16th of that month there wa$ no ice twenty nflles north of 
Nova Zembla, butea heavy sea was running from the north. 
Tif conclusively shows that the sea was *pen for “a very con- 
aiderable probably as far as Franz Josef's Land, which 

t. Isaksen feels certain Mr. Smith has reached, and in 
such circumstences he wo d not be astonished if tidings came of 
lus hmg reached & point very much nearer the North Pole this 
year. As might have been expected, the Russian Government 
and Mr. Gordon Bennett are doing possible to succour 
the people of the crushed Yeamna'te; wo hope they will soon be 
all safe in Western Europe. 

Dr. STECKER, the companion of Dr. G. Rohlfs, writes on 
pe "a1 to the editor of Prersmann’s Afittheilungen, from 

ebra Tabor, on the results of his last journey to Lake Tana. 
Ho has explored all the lake, vimted the mountains on its shores, 
and prepired a detailed map of this in, which covers a sur- 


face of 2980 square kilometres, the level of which is 1942 metres 
above the sea, and which is 30 to 72 metres deep, e map 
will be the more welcome as Dr. Stecker says that all former 


his journey from the 
the Negus, who promuses to 
During his stay at Lake Tana Dr, Stecher 
collections of tz, insects, fishes, and mol. 
luses, and he vered in.the Mountains unmistakable 
proofs pf volcanic activity: eruptive cones, a crater, sand a 
hty deva streem, all probably recent, as in the volcanic 
he has found incl remains of a mollusc which still 
inhabits the waters of Laka Tanz, After the end of the painy 
season he proposes to explore the negro tribes who live west of 
Lake Tana, and then to travel either to the mouth of the Juba 
River or to Zanzibar vid Lake .Samburu, Mounts Kenin and 


Oo. 


The 


“expedition proceeded to the southernmost part of Greenland ; 


Fjord on the east coast. It contains magnificent alpine scenery 
with enormous glacters, particularly on the western mde. The 


low-lying east part is covered with a layer of ice and snow, 
whieh forms and valleys, following the soll underneath ; 
here and there mountain peaks nse above the immense winter 
landscape, i 


THE Oesterreichische Monatssckrift Jur de Orient for November 
contains a paper by von Hellwald on the Gilyaks of Eastan 
Siberia, cy inhabit the districts of the Lower Amour, the 
coast of the Straifs of Tartary, and the northern part of Saghalin, 


Estimates, eir numbers vary from 8000 to 3000. Col? 
Wenjukow they form a special branch of the w race, 
but not & subdivision of the T: ic stock. Their he 
says, has no resemblance to the Tungpsic, and their physiological 
structure betoken & more and energetic race than the 
nda GE ; &c. Ravenstein also dis 

yak tongue, which is rich in monosyllables, from 
the T! diminguish it from the Algo, with 
which dt co are said to have 





zontal vertical indices 77°3 and 783 respectively. They 
have thè repujation of a bl and e 
people, but have now succeeded better than any of the 
neighbouring tribes in drawing closer to the Rowlans. They 


Church, asta moar whom they traded in the southern 
part of Saghahn, have had no 
ieee te apiid 
distance above -tho ith a platform, ar balcony 
on which they lay their ledges, nets, &c, From the roof are sus- 
pended hundreds of salmon, put there to be mot% . The 
men pass most of the time away from their families, fishing or 
hunting, They are expecially of the dolphin, but as they Have 
Dat bel weapons of tbe chasep they rarely succeed in catch 
this fish, When they do, howefer, the occa-ion ts kept asa feti 
As with most of the of North-Eastern Asia, they 
reverence the bear' as a divinity, but it is nevertheless almost 
invariably rloughtered. Their at the festival of the 
bear resemble thore of the Ainos of Yero, drunkenness being 
the order of the day. The religion of the Gilyaks is Shamanism 
- with all its superstitions, They will allow no one te take a 
k of fire, eren in a tobacco- from tkeir huts, bell 
that ilinek and misfortune will fo ow. The bodies of the d 
are burned, and a small house erected above the ashes, whilo & 
favourite hound is slaughtered on the grave. The Gilyaks in 
Saghalin differ in some respects from on the mainland, 
Thet mode oE ug anea iee om ak or tho Ainge 
Marriege i» not permitted-among members of same family 3 
wires are purchased, but also captured. The Japanese traveller, 
^ Mamta who thoroughly examined the whole of Saghalin 
and the bouring coast about the beginning of this century, 
aays thet polyandry existed amongst them. , They are the most 
superstitions of all the Tungusic tribes m the Amour region, as 
well as the most cruel In their customs, 


THe United States war-stemmer Polos has been engaged for 
some time past, by order of the American Government, in 
carrying cut a series of observations in China and. Japan with 
the object of ascertatning the correct lstituce and longitude of 
saaan, importent pointa, The porition of Wladtvostock was 

det by Rumian E pha ES lc ago, and the 
objest of the prevent exped B tos E thosa of the chief 
centres between that place and Madras, ag. Ni ; A 
S hai, Hongk and Singapore, e posiions of 
firgt have been and it is said do not show any 
great discrepancy with those hitherto accepted. i 

THE December number of the Geographical Soclety's Pre 


opens with Mr. F. A.A. Simony paper on the 
saan ap Santa Marta and its , Ccçompanled by a 
map of the region from bis own survey. Mr. Delmar 


ood 
Margen Goalies a paber an dente coder Gon Kanal to tha 
Amu-darla, being an annotated rend of one by M. Malef 
in the Rusian Geographical Society's /seentic. In the Geo- 
graphical Notes the new Russo-Chinese frontler is described, 
ere is an note on the old map of Djungaria by 
the Swede Renat, discovered in the librery of Linko- 
mes M, Wieners discovery of the Samiriá tributary of the 
pper Marañon ts also referred to, and it le stated that he hes 
constructed a map of this almost unknown Perhaps the 
most Int item in the whole number, Pale gi! 
from Capt. Gray, of Peterhead, on the recent advanceeof the 
Polar ice iņ the Greenland and 5p! Sea, with lix accom- 
lce-chirt, -A long on Venice and 
ibition 5s farnithed by Capt, A. W. Baid, R.E., and is the 
only one, so far as we know, which has yet been published, — . 


THY last Bulletin of the Commersial Gecgraphical Society of 


Bordeaux contains some notes on M. Ch. Henle’ 
explorations on.the tributaries of the Upper n by a Peru- 
vian, Sr. M. Albornoz, and observations by . Raeckelboom 


on the country, &c., between Susa and Katrwan. 





DR. LENZ ON THE SAHARA 
JN & paper which Dr. Oscar Lenz contributes to the Zeizickrift 


of the Berlin Geogra Society, Be an authentic 
account of the results pf imd Aou. the Sel, from 


Tiger to Timbuktu, and thencs to cuegembia, The real jour- 
x e 
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ney was begun at Marrakesh, at the northern, foot of the Atl 
Mountains, where Dy, Lens lald in his stores of*provisions a: 
his namo aŭd dress, typvelliag furthe*under the 1 
of a Turkish milltary surgeon. HeecrossAd the Atlas and t 
Anti-Atlas in » south-western direction, The Atlas consi: 
first, of a series of low bills belonging pores Stary a d Cr 
taceous formations, then of a wide platf&n Of red sandston 
probably Triamic, and ofethe chief range which consists 
clay-alates with extensive iron ores, The pass of Bibausn 
1250 metres above the sea-level, and it is «rounded with pea 
abont 4000 metres high, whilst the Wad Sus Valley at its fo 
is but 150 metres aBove the sez. The Anti-Atlas consists 
Palzoroic strata, On May 5, 1880, Dr. Lens ached Tendt 
a small town founder some years ago, and mistn 
acquire great importance as a staton for care@ans Kho northe 
part of the Sahara de a plateau 400 metres higb, consisting 
ntal Devonian stàta which contain numerous C 
May 15 Dr. Lenz crossed the 
tract where he observed the interes 
sand, a sound like that of a trumpet 
tion of the small grains of quartz, But am 
it is not uheommon 4o find some 
as flocks ofsguzelies and ant 
found 
rain. 





fossils, 
eand-danes of Igid], awit 
phenomenon of music 
uced by the fri 
these moving dun 
-places for camels, as we 
per. At El Eglab Dr.,Le 
te and porphyry, and was. fortunate enough to ha: 
ce the character of the desert becomes more varie 


ancient town, whe 
numerous stone implements have bean found. Here he croit 
a depression of, the desert only 145 to 17D metres high, whi 


metres above the rea-level ; pes eric ie tue ud 


misltading. remained the sume until the wic 
Alfa fields, which extend north of Araman. This little town 
situated amid«t rand-dunes dewnid of vegetation, owing to tl 
hot southern winds. Four days later Dr. Lenz was in Tin 
bukta, whence he proceeded west to St. Louis, During h 
forty-three days’ travel through the Sahara Dr. Lenz obse ve 
that the t was not exceew]ve ; it was from 
to 36° Celsius, and only in the Igidi reglon ifreached 45°. ` 
wind blew from north-west, and it wes only south « 
Tandeni that the traveller the hot south wim 
(edrask) of the decert. As to of north-eastern trad 
winds being the cause of the formation of the desert, Dr. Lei 
remarks that he never observed such a wind, nor did his men 
t be stopped by the hilly tracts of the north, Another fn 
remark of Dr. Lenz is what he makes with r 
t description cf the Sahara as a sea-bed. course 
was under the sem, Lut during the Devonian, Cretaceous, ar 
Tertiary periods; as to the sand which covers it now,-it hi 
nothing to do with the sea: it Js the uct of destruction i 
sandstones by atmospheric agencies, orthern Africa was m 
al a desert, and the causes of: it? fo now must 1 
ought for, not in yeclogical, bat in meteorological inftuences. 
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Journal of Akatomy and Physiery, vol. xvi, 1, Oc 
ber, 1881, Eatin Dr D. J. deti iin on dera 


tou 





the breast.— Doc-ors George and artos H » tl 

parative anatomy of uterino (plates 1 and a 
AE H. Ashby, wransposition of thè sorte and nary arte: 
in a child of seven months, —Dr. W, Stirlin, E s0me points . 
the histology of the newt, and on the nerves of the lungs of t 
newt (plates 3 and 4).— Dr. Garson, on_pelyimetry (piate 5).- 
Prof. l'urner, cranial characters of the Admiralty I landers,- 
Report on physiology, and anatomical notes. e 

The American Natwalist for Noverpber, 1881, contains : V 
K. Higley, este ath tho aioi characters of 
peach pres oper et —W. H. Dall, on ti 
so-called Chukchi and N&molló people of Eastern Siberia, — V 
H. Edwards, the length of life ir» butterfies.—H. D. Minc 
notes on the migratigns of bids—\ Harvard, on Sotol.—] 
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nductrials, No 18, October 15.—Malfatti’s 


` fossil Italian tneects.—On the regificatlon of the cycloid, by 


Verkandlungen der ke 
aan 
atone, 
Huseak,—OrmP+tentaculites, 


chem Reichsanstalt, No. 14, 
—Inclosures lime- 


s; ive tarde a RUD Mog Steierdorf, by E. 
O. Novak.—A note on the dilu- 
Travellers’ 


vum of Masenderan in erxig, by E. Tietze.— 


reporta. 


sir (Oct 
1881 (October 22).—G g^ 
molhusce of the Indo-M UM plates to 7).—Dr. O. 
Feistmantel, a sketch of the history of fossis of the Indian 
Gondwána system,— Prof, V. Ball, 

tification of the ancient diamond mines 
Wood-Mason and Lionel de Nicérille, list 
Revus der Sciences Naturales, tome 1 
Garalis de 


Y the Asiatic LL N 
ti St Br wp No 


additional note on the iden- 
by Tavernior.—J, 
dinrnal Lepidoptera 


man in P —Prof. S on the prothallus and on 
the embryo of Azolise( 1).—G. M. Viguier, studies on the 
formation of tufas of the present epoch.—Dr. P. Amans, ana- 


ph 
grandis (plate 2).—Account of the Zoological Station at Cette. 


Revue internationale des Sciences biolegiques, October, 


1881, 


contains :—M. Bochefontaine, on the effects of the obstruction 


24 


of the coronary arteries on the heart's action, —Jules Soury, on 
the modern doctrine of hylorcism (the doctrine which cogsiders 
matter as living).—-Prof. 


protoplasm considered as 


the basis of animal and vegetable lite.—Dr. W. Roberts, on the 
' digestive ferments. 


THe lest number of the 
Physical S 
papers by 


>on 


owrmal of the Russian Chemical and 
posae ue des the minutes of proceedings, 
Prof. Menshutkin, on the etherificalon of polybasic 
the bromides of le, and on cholic acid, M. 


Kutcheroff ; on the affinities of sulphur with metals, and on the 


means of 
Orlovsky ; and on 
Latchinoff. 


of copper, by M. 


cadmium in 
potential of hydrostatic pressures, by M. 
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traction qnd Expansion by Heat of the Iodide of Silver AgI ; 


and of five Alloys of these 


Cul; 
Todides,” by G. Y Ratwell PR AS? F.C.S., Science Master 


properties of cuprous 
expansion 1s determined, 
pared, and their physical characteristics examined. 


yxical and chemical 
o ere detailed, and its coefficient of 
Five compounds or alloys were pre- 

: g They pos: 


sesecd the following composition, and percentage of of 


silver :— 


Percentage of Iodide of Silver. 


NATURE i Um nde 


to 5-6950, and is a little above the megn, specific gravity of the 
» e. 


pofnts are in £l cases mith lower than that of 
, for while the former 
-point of 





“a? The 
either iodide of silver or iodide df eopper, 
is 527° C., and the latter Gor" C., the highest mel 
any one of the alloys is 514° C., the lowest 493° 
3. Some of the alloys possess 


and E different TED STRA eie 
rotes ait P f layers. 


anbydride they 

very slowly, Heated in dry oxygen iodine is freely 

evolved, and oxide of copper appears on fhe surface of the mass. 
Vu iile cay Brerogen hydriodic acid is produced, and 


the metal is 


** 5. The coefficients of expansion of the alloys below the point 


commences, was der to 
of silver was ed. 
'*6. While the iodide of sil¥er commences its*considerable 


contraction at 142° €., the frre chlorobromiodides of silver, the 
‘of lodide of silver in fa ace ap 169a t6 
3 Se T a y, Me parauga 0 
Daea e a a commenced 
their contraction at 124°,C., that is 18° C. lower, although the 


coefidients of expansion of the associated bodies necessarily 
differ. Thus it would appear that 124° C. Js the temperature at 


at which contraction on h 
decrease as the percentage of 


pérdintage 


which iodide of silver commences its 
into the amorphous condition when 
its “own molecules, 


from the 


commences to 142°C, 


‘7, When the same result was looked for in the case of the 
it was not found, : In fact the pre- 
the assimila- 


change from the crystalline into the plastic condition commences 
was to co aes although the coefficient of 
panson of the iodide o copper is lower than that of either 

orkide or bromide of silver or of the iodide of lead which enter 


copper-silver iodide alloys, 
sence of the lodide of capper, instead of oting 
tion of molecular motion and i 


into the compo-ition of the other alloys, Thus: 


ZII 


crystalline 
m the attraction of 
ed no other attraction or influence 
supetvenes; while the attraction exerted when it exists un- 
alloyed with any other substance, and when tts molecules are 
hence much nearer to each other, raises the point at which the 


Percentage of lodide of stver in the Temperature at which contraction 
copper-allver iodide on heating commences, 3 
S 38:2232 284" C. . 
55°3066 233 
"9886 * 214° 
gr2225 199° 
8°1 304 $ 153° 


Hence while 66:206 per cent. of iodide of lead lowered the pomt 
change 18° C.; the presence af 61:7767 per cent. of iodide of 


copper raised it 142° 


A general discussion of the results is given and the special 


properties of the alloys described. 


Linnean Society, December 15.—G. Busk, F.R.S., in the 


chalr.—Prof, T. S. Cobbold exhibited a 
(Dracwsculu:) taken from a pony, and 
Frederick Smith from Madras, 


and its authenticity was doubted 
helminthologists. — 


purposes, and made referenre by, a to the various 
stages and physio distinctions of these tz, vir. from 
Mines eo ee the more complex apparel in 
Dionza and dg. —Mr. T. attention to a 
volume of the Annusl of the ner of Agri- 


culture, Washington, U.S. (1879), wherein was embodied much e 
infermmtion on the insects and parasites destructive to 
crops, &c.— Prof. viser e med M gist of 


—A paper by Dr. Maxwell Masters followed, d 
a new speties of cotton ( Kirk) from East 
Africa, It has an interest from being 


-Worm 
by Ve& Surg. 
Only one previous instance of 
the occurrence of this parasite in the horse has heen mentioned, 
Fedschenko and other 


Pee 
with 


Wild at Dar Salam, Da Masters 
y ed to G barbadense, wh'ch is most 


212 , . 
* ——S— 
commonly cultivated in tropical Africa; thoagh along the Nile 





valley G. kerbacewm is that usually in cultivation, According 
to authorities, cottoit was not*cultivated in t in aficient 
times, and the fact that the vagidties now ere me for the 


most forms of G. Aerbaceust, the idea that India is 
the so whenge Egypt hes d the cotton—e notion. con- 
firmed by various other considerauons. The wild form of G. 
Aerbaceusi, Dr. Masters has pry shown, is bably G. 
Stocksii, Masters, a native of Scinde.—A note on Abies Pattonit, 
Jeffrey, MS. 1851, by Prof. W. R. McNab, was then read, The 
author mentions that the trees known os 4. Hoakeriona and A, 
Pattonti have been a source of confusion to botanists and horti- 
culturists, Andrew Murray, in 1855, qn describ-ng a New North 
American pine, mixed up the leaf of 4. Balf., from 
Mount Baker, with the cone of A. Hookeriana fron Scots Moun- 
tam, Oregon, origi eo by Mr. Tohn Jeffrey. Dr. 
McNab, jp unravel error, proposes that as Jeffreys, No. 
430, from the Cascade Mountains, named by Balfour 4. Pattensi, 
in the Oregoft Circular, was unfubli-hed, it should now be re- 
ferred to 7impa-Hoekeriana, and the Mount Baker tree he re- 
ed as T. Pattentana.—There followed a paper by De 4. 

. Dobsan, on the digastric muscle, its mod:6cations and func- 
tions; and thereafter the eleventh part of the Mollusca of the 
Challenger ia Prager the Rev. R, Watson, was read 
in abstract.——Messrs, W. H. Coffin, E. er, and 8, H. 


Parkes were balloted for and elected Fellows of the Society. i; 


Mineralogical Society, December 14.— W. H. Hudleston, 
¥.G.S., President, in the chair. —Messrs. H. Baker, F.C.S., 
and R. Fleming, were elected Members.—The following paper 
was read:—On some minerals from the socalite syenite_of 
Julianshasl District, South Greenlend, Johann Lorengen ; 
communicated by Prof. Johnstrup.—Mr. Gould and Mr. 
Porter Rhodes, who were as visitors, gaye an account of 
the diamond mine of Kimberley, South Afnca, illustrated b 
photographs of the workings and by numerous specimens, whi 
gave use to an Interesting conversation. 


PARIS 


Academy of Bclences, December 19.—M. Wurtz in the 
chair.—The following pepers were read :—Proofs of the recent 
formation af the Mediterranean, M. Blanchard. In the 
nature and relations of t species in places more or less apart 
he seeks evidence that hare occurred in the 
configuxation of the ere banks of the Mediteganean 
brought together one might pass from Europe inro África or into 
Asa without any trait of nature making one aware of it. Now 
as very moderate obstacles prevent a dissemmation of many 
plants and animals, the Mediterranean would be absolutely un- 
crossable by most living species. It is inferred -hat the sea has 
been formed ın the present age of the earth, waen the animak 
and plants on the coasts were under the same conditions as now. 
The recent study of the marine fauna, proving that there are few 
species m the depths, and those pregent -are bably from the 
Atlantic, is thought confirmative. M. Mine Edwards con- 
sidered the uniformity of patural productions explained rather 
by the recent existence of two isthmmses between the northern 
and sowihern banks of an older sea, one between Sicily and 
Tunis, the other between Spain and Morocco.- The Mediter- 
raneam hgs probably not been in communication with the Indian 
Ocean since the Miocene epoch. M. Daubrds also declined, on 
geological grounds, to accept M. Blenchard’s conclusion, —Ob- 
servations on the decomposition of metallic formiates in presence 
of water, by M. Berthelot.—On the peinciple*of surfaces of 
separation, by the Mois M e eee rei EM and plana 
of the project of a railway between the Niger and theSoudan, by 
the Fonta-Djallon. The Fonta-Djallon presenzs a central plateau 

50 &m. from the coast and. 1000 m. in altitude; five el val- 
oys run from it to the coast. The iman of Timbo (in that region) 
is friendly.—Researches on the fundafhental jaws of electro- 
oer dicis quc This mathematical memoir was 
posited as a sealed packet in September,—@n a means of 


ting the development of Tloxera by Dx. e ground 
the intervals of the vine-stocks, by M. Bidnulc. proposal 


tem 


er 
Br d B e of the plane? (217) Eudore (continued), 
b M. —On tho introductidn pf .logarithths in 
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criteriums, which determ:;* a* upper limit'of the numbtr of 
roots of an equation which are com between two given 


numbers, b . Laggerre.—On a di erential eqfation of the 
e 
form f(n 7 )=o by AE Fué@bs,—,On functions irreducible 


pep a a ye modulus, M. -Pellet.—Theorem of 
anthmetic, by M. Well.—Ampli 


*of oscillation of” 
the magnetic declination o at the Observatay of the 
Charles Albert Royal Ccllege, at Moncalieri, in the 1879 
axi 1880, by M. Denze. In agreement with previous date 
(1871-78) the minimum occurs in thé winter months, and the 
maximum in summer,, The values for the summe: months are 
vay m The mean annual values for the two yeers are 
both superior to that for 1873, which, indeed, is the smallest in 
the period 1870-1831 ; the minimum seems to pave been 
then, or rather between 1877 and 1878.—On method of M. 
Lippmann for determinagian of the ohm, by M. Brillouln.— 
History of the process employed for direct coppering of cast 
ron, by M. Weil He nfintains his rights end priority. in 
the invent®n. His patents date from 1863.—On the diffusion of 
solids im- solids, by If. Coleon. Wh eg. in a reducing 
atmosphere, an iron Ns is heated inlampblack, not only 
does carbon pass into the iron, changing it successively into steel 
and cast iron, Mat notable qaantitles of iron are diffused in the 
carbon. This will occur at a temperature below red. Ata low 
temperature the iron is more easily diffused in the carbon ; at a 
high, the reverse is the case. Nothing of the kind occurs with 

annum. For two solids to diffuse into each other, there must 
e affinity, or more generally, they must teact on each other. 
M. Colson illustrates this, and he describes an experiment esta- 
blishing the law of the diffusion, —On the temperature of» com- 
bustion, and on the dissociation of carbonic acid and of aqueous 
vapour, by MM. Mallard and Le Chateler.—On chromocyanide 
of potamium, by M. Moissan.—On the decomposition of metal- 
lic formiates in presence of water; production of some crystal- 
line mjneral species, 5y M. Riban.—On a new sub-class of 
Infusoria, by elles This relates to curlous, small, 
curved, pear-shaped cells ound in the mesoderm of the Planarian 
s they havea central vacuole, and in the wall of 
this‘a row of fibrille, which, when the cell is in water, are in 
rapid rhythmic contraction, altering its shape. When in the 
animal's body, the cell shows but slight contraction, The author 
thinks these cells parasitic infusoria, and proposes for them the 
name Prfsatella. conveitde ; a fourth sub-class, Pulsaterians, bei 
here represented.—On a new type of Turbellaria, by M. Sili- 
man. nu was got at Roscoff ; it is parasitic on a green parasitic 
nematoid. It is intermediate between Turbellaria and Trema- 
toda, and the anthor proposes to call it Syndesnris. -The genital 
organs are the most remarkable character. —On the live fishes, 
craba, and molluscs ejected by the Artesian wells of the Oued 
Rir (Sahara of the province of Constantme), by M. Rolland. 
These animals are only for a time under ground ın passing from 
one '' bahr " or pond to ancther.—On the age of the carboni- 
ferous limestone of the Central Oural, by Grand Eury.— 
Two posthumous memoirs of M. Delesse were presented: one 
on the influence of soil on the compositionenf the ashes of plants, 
the other on the waters o? Savoy. 
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THJJRSDAY, ‘JANUARY 5, 1882 
Lt ac ———$ e 
ON THE GEOLOGICAL IMPORTANCE OF THE 
ẹ “TIDES 


[5 has naturally been a source*of much satisfaction to 

JL me that a man as able and eloquent as the Astro- 
nomer-Royal for Ireland ‘should have come forward as an 
exponent of the theory which I have advanced concerning 
the part play&d by tides in the history of the earth and 
the other planetą I cannot but feel therefore that it may 
seem ungracious on my part to appear as a critic, and to 
ask Mr. Ball to reconsider some ofthe deductions whieh 

- he has made in his Bifminghame lecture (see NATURE, 
vol xxv. pp. 79, 103). ` I refer to the geological aspects of 
the theory. The interest of the subject will, I feel sure, 
prove a sufficient excuse for my being thus critical. 

There is I believe a growing feeling amongst geologists 
that the extreme uniformitarian view as to geological 
action requires modification. We find on the one hand 
the physicist demanding of the geologist that he should 
hurry on the rate of action, and on the other hand the 





. geologjst telling the physicist to moderate his demands.: 


A theory, therefore, which receives much support from 
purely astronomical considerations concerning the ob- 
served configurations of planets and satellites, and which 
enables geologists to perceive Aow the rate of geological 
action may have been more rapid in the past, is vatuable 
as 2 means of reconciliation between two apparently 
opposed branches of science. All this has been admir- 
ably insisted on by Mr. Ball, but I think that in the 
revulsion from uniformitarianism he has passed consider- 
ably too far into the ranks of the opposite school. 

Accepting the truth of the tidal mode of evolution of the 
earth and moon, the question at issue is as to what 
portion of the series of changes, since the birth of the 
moon, falls within the region of geological history. 

In my own paper in discussing this point, I said : 

- “There are other consequences of interest to geologfsts 
which flow from the present hypothesis. As we look at 
the whole series of changes from the remote past, the 
ellipticity of figure of the earth must have been continually 
diminishing, and thus the Polar regions must have been 
ever rising and the equatorial ones falling; but, as the 
ocean always followed these changes, they might quite well 
have left no geological traces. 

“The tides must have been very much more frequent and 
larger, and accordingly the rate of oceanic denudation 
much accelerated. 

“The more rapid alternation of day and night would 
probably lead to more sudden and violent storms, and the 
increased rotation of the earth would augment the 
violence of the trade, winds, which in their turn would 
affect oceanic currents. Thus there would result an 
acceleration of geological action.” Y 

At the time when I wrote thisI contemplated the pofsi- 
bility of the tides having been, in the earliest geological 
times,” perifaps twice or thrice as high as at pregent, and 


P It occupy too much space to reproduce 
an azpects of the . 
2 A double tide would to a lunar distance 


A of about 16 hours 
A double tide gives a the ea-th's rotation. 


VoL. xxv.—No. 636 e. 
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I now feel inclined to consider this'estimate rather as 
excessive than deficient. But Mr? Rall spealm of tides 
of over 600 feet as having perhaps occtirred within geo- 
logical times, and I would now &sk him to reconsider the 
probability of this view. e 

The older geologists attributed the larger part of denu- 
dation- to the action of the sea, but according to the 
modern, and undoubtedly the more correct opinion, the 
denuding action of air and rain, with the aid of rivers 
and their countless affluents, is of far greater importance. 
Mr. Ball does not allude*to the probable increase of rain- 
fall, but ft aroffld, I conceive, be quite as important as 
the direct tidal action, 

If the ordinarily received theory of the trade apd anti- 
trade winds be correct, it follows that in similar planets, 
at equal distances érom the sun and with the same depth 
of atmosphere, the velocity of the wihd should vary as 
the linear velocity of a point at the planets equator. The 
planet Jupiter rotates 24 times as fast as the earth, and 
has a fadius 10} times às great; hence if it were not for 
the greater distance from the sun the trades should blow 
with 25 times the violence which we observe on the earth. 
But solar radiation at Jupiter is about yy of that at the 
earth. Hence if Jupiter had an atmosphere of the same 
depth as that of the earth, the trade-winds might blow 
with about the same violence. If however there be a 
much deeper atmosphere on that planet, then the amount 
of solar heat absorbed might be much greater, and the. 
violence of the winds increased. The bands on Jupiter, 
which are due to the trades and anti-trades, thus afford 
some evidence that the atmosphere of Jupiter is very: . 
deep. It seems, however, quite possible that the violence 
of the Jovian trades is due partially, or to a great extent, 
to the heat of the Jovian nucleus. 

But now let us return to the case of the earth. The 
table ef numerical valués which I have computed (Of. cit. 
p. 494) shows that, when the lunar distance was ten earth's 
| radii (which gives Mr. Ball's tide of 648 feet), the earth 
must have been rotating in about seven hours, Actord- 
ingly it is probable that the trades and anti-trades blew : 
with about 3} their present velocity. This violence of 
the general atmospheric circulation to and from the 
equator, coupled with the rapid alternations of day and 
night, would undoubtedly give rise to vortical storms of 
prodigious violence. 

Now if this state of things existed in geologicalghistory 
we should expect to find the earlier sedimentary rocks of 
much coarser grain than the modern ones; but € am not 
aware that this is the case. Again to withstand such 
‘blasts, the eagliest trees should have trunks of enormous 
thickness, and their leaves must have “been very tough, 
or they would have been torn to shreds. There see ms to 
be no reason to suppose that the trees of the carboni- 
ferous period present marked peculiarities in these 
respects. 

Itis on these grounds that I venture to dissent ffom 
Mr. Ball n the geological interpretation to be placed eif 
the tidal theory, and I think we must put these violent 
phenomena in pregeological periods. : 

The dispute is, however, only as to the amount .of in- 
fluence, and I cannot learn that geologists are in a powi- 
tion to affirm that in egrly periods the storms were not 
| say twice hs, frequent, and the. tides twice as high. The 

. A 
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acceptation*of the vjew,*that they wet en, would go far 
to recencile the discrepant opinions of the geologists and 
physicists, vut ‘ . e 

There is, as J learn, sqme slight geological reason for 
supposing the tides to have been higher in early ‘times, 
although thisdnterpretation does not seem to have been 
hitherto attributed to the fact to which I allude. It 
appears that in the oldest formations there are beds many 
feet in thickness covered with ripple marks. The preserva- 
tion of ripples is due to a fortuitous concurrence of causes, 
and it therefore cannot be asserted positively that if 
many ripples are preserved the number of gipples formed 
was great. Such a deduction possesses, how€ver, a con- 
siderable degree of probability, and one o£ the conditions 
for the formation of many ripples is a great ebb and flow 
of the tides E : 

Lyell’s interesting observations on thè sands in thesBay 
of Fundy (“Travels in North America,” vol. ii. p. 166), 
where the tide rises through about seventy feet, seem to 
show that the pieservation of superficial marks on sand 
occurs principally at neap tides, when large areas of sand 
are exposed for a long time to the sun, afte- having been 
covered with water at the spring tide. Now when the 
tides were twice as high as at present, there must have 
been 19 or 20 of our present days in the month instead 
of 274 as at present, and there would be about 38 neap 
tides in the year instead of about 26. I 

Since writing the above I have seen Mr. Hull's paper 
on this subject in NATURE (vol xxv. p. 177). The evi- 
dence which he adduces is of much interes:, and if geo- 
logists should generally come to recognise the necessity of 
a powerful denuding agency in order to explain the earlier 
geological phenomena, such an opinion will stand in direct 
confirmation of the theory which I have aCvanced. Not- 
withstanding what Mr. Hull says, I am still inclined to 
adhere more to the moderate views mairtained above, 
rather fhan to admit the extended application of tht tidal 
theory to geology for which My. Ball contends. I con- 
ceive, that a very great acceleration of geological action 
would result from tides of even one-hundredth of the 
height portrayed by Mr. Ball, when' such tides arè 
accompanied by an intensification of meteorological 
action. 
` If Mr, Hull had read my papers, he would have seen 
that & necessary concomitant of these changes has been 
,& secular diminution of the ellipticity cf the earth’s 
figure. *For example, when the tides were 6oo feet in 
height, the ellipticity must have been about twelve times 
as great "as at present. Now Sir William Thomson will 
not allow that there can have been any great change in, 
the ellipticity of the earth’s figure sinceethe consoli- 
dation of the earth (Thomson and Tait’s “Nat, Phil” 
§ 830). ° ` 

If this opinion is correct, extended geological action, as 
resulting from the present series of causes, is absolutely 
exquded. For myself I am not af present able to see 
the force of his argument, for various reasons on which 
‘it is useless to enter here, But it must be that 
in any contest between him and me tke chances of 
correctness are enormously on his side. : 

Jn conclusion I wish to add that in my frst paper I 
probably attributed too much of the changes in the con- 
figuration gf the earth and moon to the effect of bodily 

t e’ * e 
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tidal deformation bf the certh’s mass" The evide&co is 
strong that such tides are now but small, oreeven scarcely 
sensible in amoung and accordingly ip all probability the 
later part of the changes fhustébe attributed almost èn- 
tirely to the eects o7 oceanic tidal friction, whilat in the 
earlier part the tides of the solfi orf semi-solid matter 


constituting the planet were the more important. It is 3 


remarkable that this view enables us to give a Satisfactory 
account of the inclination of the lunar orbit to the ecliptic, 
as is shown in a later paper. ‘ 

` G. He DARWIN 





eZXNER ON CEREBRAL LOCALISATION 


Unisrsuchungen über dis Localisation der Functionen in 


der GBosshirnrindse des Menschen. Von Prof. Sigmund 
Exner. (Wien, 1881.) 


[s work is afi attempt to determine the functions of 

different parts óf the cerebral hemispheres by an 
examination of the facts of disease alone, independently 
of physiological experiment. The difficulties which have 
to be encountered in the solution of fhe problem by this 
method are great, and the sources of fallacy numerous. 
The facts, collected as they must be from the* most 
diverse sources, are not all of the same value, and errors 
of observation on the score of inaocuracy or incomplete- 
ness have to be taken into account and allowed for. The 
expergnents of disease are as a rule rude, and the condi- 


tions highly complex. Certain parts of the brain are more ^ 


liable to disease: than others, and one hemisphere more 
than the other. Besides the lesion actually discovered 
after death, there may be others not discovered or not 
discoverable by our present methods, either coincident 
merely or indirectly connected with the visible lesion ; for 
morbid anatomy and morbid physiology are by no means 
coextensive. Exactly symmetrical bilateral lesions are 
extremely rare in disease, amd yet such facts are abso- 
lutely necessary for the decision of many important 
questions. 


These and many other circumstances render the deter- i 


mination of the functions of the brain from the data of 
disease alone extremely uncertain, if not impossible. 
Until the discovery of new experimental methods a few 


years ago cerebral pachology, except fa one or two par-. 


ticulars, chiefly speculative or purely empirical, was 
practically in a state of chaos It is only since the 


s 


introduction of the new doctrines founded on experi- ` 


mental research that the facts of cerebral disease have 
begun to be investigated and recorded with any approach 
to scientific accuracy, and order has begun to show itself 
where formerly all seemed confusion. - 

Prof. Exner is of opinion that his predecessors have 
examined the facts of cerebral disease merely with a view 
of confirming preconceived theories? and have not exer- 
cised sufficient discrimination in the selection of the cases 
they addwce in favour of the propositions they maintain. 
In this respect particularly he claims superiority over all 
who have treated the subject before him. ^s 

Out of eeveral thousand cases of cerebral disease pn 
record, he has been able to find only 168 instances of 

" 


I “(On the Secular Changes in the Elements of the Orbit of a Satellite, 
&c.," (PALL Traas , part iL, 1880, p 731). . 
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lesion’ of the cortex capable of being made the basis of 
reliable inductions. , 
"He has represented together on a sèries of figures of 
different aspects of the cêrebral hemispheres the position 
and extent of the lesion recorded in each ca%e; and he has 
carefully tabulated he symptoms observed, whether posi- 
tive or negative. In determining the functions of the 
parts he ws three methods mutually complementary. 
First, the method of negative instances ;—all the lesions 
being taken together in which a certain function was not 
affected. Setondly, the percentage method ;—the pro- 
portion of casesbeing indicated in which a certain region 
' was diseased, and the relative frequency of the symptom 
in question. Thirdly, the method of positive instances, 
fe. all the cases of disfase in which a particular affection 
was observed ;—a method used mainly as an adjunct to 
the other methods, and not of itself of great force. By 
these methods he arrives at the determination of certain 
areas or centres which he terms abso/ute, lesion of which 
always canses the same symptom. He defines more or 
- less vaguely absolute centres for the upper and lower 
limbs more especially. In addition to the absolute areas 
he defines a numb@r of relative areas, or centres, for 
“other movements, and different forms of sensibility ; the 
relative areas beillg those in which lesion does not always, 
but only frequently, cause affection of the function with 
which they are supposed to be in relation. 
The elaborate and carefully prepared figures which 
accompany the work indieate clearly the areas of datent 
lesions, as well as the position and extent of the absolute 
and relative areas which the author describes. 
Apart altogether from Prof. Exner's deductions, one 
thing clearly brought out by the facts is the comparative 

- impotence of she fortuitous experiments of disease as 
regards the determination with any degree of accuracy 
of the exact position and limits of any centre whatever. 
Prof. Exner has a deservedly high reputation: as a physi- 
.ologist, but the manner in which he has handled the 
facts of disease as set forth in this work is not one on 
which he can be congratulated. ° 
In his selection of instances he has excluded, without 


assigning valid reasons, many cases of the utmost im-- 


portance ; and he has included, as instances of localised 
cortical disease, a lgrge number of cerebral tumours, which 
by the general consent’ of pathologists, are excluded, 
owing to the indirect effect which tumours exert on other 

which can never be estimated with any 
degree of certainty. In his meagre “ sammlung” of 168 
instances he has included over thirty cases of tumour, 
thereby introducing such a large percentage error as to 
vitiate the whole of his deductions however accurately 
they may be drawn from his premises, Causal relation- 
ship is too readily assumed when none is proved. Mere 
frequency of oc ce, on which alone he founds his 
peculiar notion of tive centres, by no means justifies 
the assumption of causal connection, These so-called 
, relative areas are séen to be capable of destruction with- 
out discoverable symptoms, and the same region seems to 
* play many Barts, being indifferently a centre for the leg, 
or the arm, or the face, speech, sight, and so forth. Our 
author's arggments in favour of his relative centres are in 
reality not more cogent than would be'the inference that 
because injuries of the foot are frequently associated with 

E . e. 








disturbance of the circulation, therefore the foot is a 

centre of circulation, whatever that may 
mean. If Prof Exner’s localisation of relative centres 
had any foundation in fact, it would be nothing short of 
a reductio ad absurdum of the whole doctrige of lecalisa- 
tion. It ‘is a marvel how a believer in localisation, as 
Prof. Exner declares himself, can see no incongruity or 
inconsistency in admitting that the absolute centre for 
the leg may also be a relative centre of vision, A con- 


.sistent advocate of localisation might as well admit that 


the leg may frequently; relatively, or in some way or 
other be lised &s an organ of vision. 

Among other strange things in this book is the kind of 
evidence on which our author seeks to establis} differ- 
ences between the hemispheres as to the extent and 
relation of the sengory and motor centres. In one of-his 
fides of the left hemisphere there*is an area in the 
occipital lobe so coloured as to indicate the position of 
an absolute centre for the arm, meaning that lesion of 
this afea causes paralysis of the arm in 100 per cent. of the 
cases. On referring to the evidence we find that the 100 
per cent. means only one case, a case, moreover, in which 
there was profound impairment of all the cerebral func- 
tions, and extenslve lesion elsewhere of the left hemi- 
sphere, invading also what is generally recognised as the 
motor area proper. It is true that in his remarks on this 
case our author doubts its conclusiveness as regards the 
arm centre; but inasmuch as his instances give him a 
case of lesion of the same region in the right hemisphere 
without any symptoms whatever, he considers it beyond 
all doubt that this area has a more intimate relation with 
the upper extremity in the left hemisphere than in the 
right. It would be difficult to believe that this was 
written seriously, were it not that a similar style of 
reasoning is so prevalent throughout the book. Though 
Prof. Exner advocates fhe localisation of function-in the 
cerebral hemispheres, the support he gives it is of tha 
most equivocal descriptioh. DAVID FERRIER 


THE ROD IN INDIA 


The Rod in India, Being Hints how to obtain Sport, 
with Remarks on the Natural.History of Fish, their 
Culture and Value, and Illustrations of Fish and Tackle. 
By H. S. Thomas, F:L.S., of the Madras Civil Service. 
Second Edition. (London: Hamilton, Adams, and 
Co., 1881.) j i ^ 

HIS is a very much enlarged edition of a very 

. -lent and pleasant book, the first edition of which 

appeared nof quite eight years ago. Thesauthor asserts 

that there is as good fishing, in the angler’s sense, of course, 
of this word, to be had in India as in “England; and to 


-prove it we have this goodly royal octavo volume, of*over 


400 pages and 25 plates. Now, though the fishing is 
good, it soon becomes apparent that it is something quite 
peculiar ;.foy though our author himself knew thoroughl? 
well how to “circumvent” a trout in England, and bad 
often done successful battle with the lordly salmon in 
more northern climes, yet at fitst he could make nothing 
of the Mahseer in India, and lost a frightful lot of time in 
learning the manners and the customs of this Oriental 
gentlemart. . Theereader of this volume shoulfl not cer- 
. oe s 
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, tainly be ig such a plight, for he will find in it the minutest 


fuidance, and there seems not a fait 
in the character of this the other freshwater fishes 
to be ordinarily met. with in India that has not been 
scanned and etudied by its author with the intent of 
beguiling these fishes to their own destruction 

Of the fish to be caught in Indian waters the best is 
the Mahseer (Barbus tor), It is the best from the sports- 
man's point of view, as it gives him most to do; for who 
that is & sportsman cares to haul up a dead pike on a 
night-line ? and who that is a sportsman J pu pust” care 
for a fish that can attack as follows r— 

“The Mahseer has a greater means than our salmon of 
putting Sn steam, and has thehabit of always putting it 
on at once, ‘energetically anf first rush 


isa hty one, no doubt; that once made, his str 
eum With the northern fish, comparatfy 


instructions for hjs 


in co y 
pde exhausted. Other rushes he will but his first 
is the dangerous one ; then it is that the final issue of the 


campaign is ractically decided. «Be ons too magy for 
him then, and you may be grimly satisfied that all else he 
can do will not aver! Wien you may count on making him 
yourown Then it eae must wait«upon him dil- 
gently. If you have no free, the connection between 
EN EEA Glen will be severed within a moment 
of your making each other's acquaintance. If you should 
have carelessly allowed the line to have got a turn around 
the tip of your rod, or have let an near the hand 
become kinked ever so little, or twisted aver the butt or 
hitched in the reel or a button, then it is that not one 
moments law is given you for the readjustment of such 
little matters. There is one violent tug, and an immediate 


smash ; 
o'er your child, 
lamenting.’ 


6 The waters wild 
And you are 


i acral it takes an eye and a hand, and tact and readiness 


as well as a rod and a liae and a fly, to catch a 


mind, 


Mee but it takes al! these, and something more, to. 


catch & Mahseer.” 

Although it is well known that a fisherman does not 
catch his fish for the pleasure of eating them—this being 
quite a secondary matter—still it is fair towards the 
Mahseer to mention that when in good condition they are 
excellent, so rich that one needs no condiment with them, 
so well flavoured as in this respect to occupy a rank 
between & salmon and a trout, The best size for flavour 
is between six and seven pounds; but they are good eatlhg 
"when from two to ten pounds in weight; aader the former 
size ty are too bony, over the latter too oily. - 

The chapter on the natural history of tris fish is one of 
the most interesting in the volume, and it is scarcely 
hecessary to add that there are minute details of how tp 
“circumvent” him, of how to spin for him, and of how 


' to tempt him “with a fly, and of how, when, and where to 


fish for him.* When we add that over one quarter of the 


, volgme is taken up with this fish, it will be evident at once 


that he ranks as & lord among the freshwater fishes of 
India; but we have full details als of the Carnatic Carp 
Barbus carnaticws), a nearly allied species to the Mahseer, 
running to twenty-five pounds in weight) tdking a fly, 
having a fancy for a No, 5 or 6 Limerick, and giving 

good sport. ] 
There avo led excdllont captare on Glen mad eale 
than these—fishes for light rods, and giving very 


. enjoyab|p sport ; several, likes the eae Spot, being 


dwellers in ponds, e* 


. - . 
j e 


e 
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Some information is also given as to the attempts made 
to stock ponds in Jndia, and there is.a very full list given: 
of fishing localities, The dithofraph$ which.accompany . 
the volume gre very good, and several of them are ' 
coloured. To the sportsmen of Jndig this work will be 
quite indispensable and quite a boon, and further, to “all 
interested in the resources of fan Empire presided over 
by our Queen, the volume will afford an insight into the 
importance of its freshwater fishes that they wil find, we 
believe, nowhere else. 


OUR ‘BOOK SHELF 
comprising its Complete Scten- 
5 gir with a Practical 
realise on e dud Iy-Fiskimg, and a Full 
Description of , Tackle, and Tapenade ‘By 
ames A. ee ahd Co, 18% Illustrated, (Cincinnati : - 
afd Co., 1881.) 
THE author in this volume endeav and we think 
succeeds, in giving to the Black Bass its proper’ place 
bat im, Hee gna game fishes of North America ; and 
y the reader will find himself taking sin interest- 
in this fish as he reads this enthusiastic account about it. ~ 
No doubt the first and second chapters will be most 
tedious reading, and yet they are full of interest as show- 
ing how tangled may uomo the scientific nomenclature 
Eccl of a wellknown duh As the sum and substance 
Marius sae a arcu 
Micropterus, standing, the one as 
othee as M. salmoides, and it is of ma. two edd 
—the small-mouthed Black Bass and the large-mouthed 
Black Bass—that the author writes. Both species are 
very active, muscular, and voracious, with hard and. 
h mouths, are very bold in biting, and when 
it ess and endurance second to no other 
Both give off the characteristic musky odour when ` 
caught. They generally inhabit the same waters, These 
Black Bass are wholly unknown in the Old World, except 
where quite recently introduced. Their original habitat 
is remarkable for its extent, for with the exception of the 
New land States and the Atlantic seaboard of the 
Middle States, it comprises the whole of the United 
Sfates east of the Rocky Mountains, Ontario, and, last, 
Mexico. ip pees a has been greatly’ 
extended. These fish are very prolifi dir ecu 
where food is SE mention water ° 
pornas ia abon! (he lant ot (ber ee bot fa Plena 
they are sometimes met with up ve and fourteen . 
ins They have been areal d times imported into 
d, and we believe that those brought over in 1879- 
5t E pee ot he ANTA of Exeter have succeeded 
fisherman-who reads the latter portion of this 
weal end many pleasant anecdotes and stories in 
connection with the gentle art, and should he happen to 
frequent those waters where the Black Bass are to be 
found, he will get many a precious wrinkle which he’ 
might have otherwise not known. The author's 
injunction is, “Always kill your fish as soon as taken 
from the water, and ever be satisfied with a moderate 
creek By so doing your angling days will be ha ea 
your sl undisturbed, and you and I and the‘ 
may can say— 
T The Hnes are fallen to us in pleasant places,” ” 


An Introduction to Determinants, with minerous Ex: 
amp. By William Thomson, M.A., B.Sc. (Edin- 
burgh : Jas. Thin, 1882.) An 

THIS text-book is very accurately described by its title. - 

It belongs to a class of which pany examples have 

appeared on the continent for usp in the secondary 
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schools, and of which the object is to give the more 
common properties of determinants, gillustrate the said 
properties copiously with exam of the second, third, 
and fourth orders, and give additional examples of the 
same kind for practice. e object is herf on the whole 
well attained, the bding more examples for the pupil 
than is usual. For a “be s text-book,’ however, 
it is unquestionably loug wn-out and expensive, A 
book (eg. Dolp's, Bartl’s, &c.) with very much more 
matter and, to say the least, as good in quality, would be 
ot in Germany for two shillings, and this costs five. 
e object of the author "to render an interesting and 
beautiful branch of mathematical analysis more accessible 
to junior studeRts” is thus somewhat frustrated at the 
outset. ô 


—e 

LETTERS TO THE EDITOR , 

Tha Editor dees not hold himself responsible for jons expressed 

2: by Ais correspondents, DUAE. dan. Ja. wadetaks in pen, 

er to with the writers of, Yepected manuscripts, 
Ne notice ts taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as shori as . The pressure on his space is so great 
that it is impossible otherwise to ensure the «Urn 
of communications containing interesting and nce! facts.) 

A Glimpse through the Corridora of Time 


THR eloquent exceeding! pecu lecture by Prof. 
Ball, F.R S., A abové ite, reported your journal, has 
brought to my mind a short, far too much forgotten paper by 
Immantel t With your on I will give a few 
extracts from this which cannot but be in to many 
of your readers. PR became subsequently ser cele rud in 
& sphere of human knowledge usually considered far ramoved 
from natural sclence, in consequence of which his papers relating 
to this sclence are now almost universally overlooked. Never- 
theless some of them contain extrao glunpses of truth a 





cen or more m advance of this time, glimpaes possible only 
to . 

to hich I wish more perticularly to draw attention 
was lished m 1754, when Kant was years of ake: It 
will be found in the collected works edited F. U. ubert 


and K. Rosenkranz (Leipzig, Leopold Voss, 1839, vol. vi. p. 4). 
The paper relates to the question whether the length of day has 
altered, and through what cause. In this paper Kant states: 
“ If the earth were a perfectly solid mass, without any liquid, 
the attractions of the sun and moon would not alter the rate of 
rotation round the axis. . , . If, however, the mazs of a pldhet 
includes a considerable amount of lquid, the united attractions 
of the sun and moon, by moving this liquid, im the 
earth a of the vibrations thus produced. ‘the e ism 
this condition.” He then goes on to state that the moon pro- 
duces the greatest effept, and,’ the tide running round the earth 
in a direction opposed to that of rotation, ''we have hero a 
cause, on which we can count with certainty, incessantly reducing 
this rotation by as.much as it may be capable of." A little 
further on he sa : When the earth st ily draws nesrer and 
nearer tothe end of dtas rotation, this period of change will be 
completed when its surface is, relatively to the moon, at rest ; 
i.e. when it rotates round its axis in the samo time in which the 
moon revolved round it, and will, consequently, always show tho 
same face to the moon. . . . If the earth were entirely fluid the 
attraction of the moon would very soon reduce its rotation to 
this minimum. Herein wo at once see a cause why the moon 
always shows the same face to the earth. . . . From this we 
may canclude with that when the moon was y 
formed, and still fluid, the attraction of the earth must, in the 
manner above described have reduced the speed of rotation, 
which then in all po war groate, 1o tie precatan caniad 
Hmit" I have only a few short abstracts, and I have no 
doubt that mathematicians may find many faults in the paper, 
bnt it ms neyenthelem clear that Kant had recognised the ininence 
of tidal action, both on the earth and on the moon, and has 
irene punpe Sheng Hie cirkoni of time a century earlier 

any of the authorities mentioned by Prof. Ball. 

After Kant it was, I believe, R. T. Mayet, of Heilbron, who, 
long before Prof. Helmholtz drew attention to the influence 
exerted by the tidal were on the rotation of the earth. 

wW er Hospital, December 5,°1881 A. Dupri 


Dante and the Southerg Cross , ° 


I udp supposed the {uery—in teply to which I ventured to 
offer the very brief note which sms printed in NATURE (rol. 
xxv, p: 173) —to have proceeded from some English reader, un- 
acquamted with the various solutions of the diffculty tnvolved 
in the question, which have been ted, and who might have 
been satisfied with a reference to such a discussion of the matter 
as that in the ‘‘ Cosmos," by a crtio in whom were united all 
the needful qualifications to a degree which can hardly be looked 
for elsewhere. 

Dr. Wilks appears to have written with a similar impression fh 
referring the ist to the,commentary of the late distinguished 
Danto H. C. Barlow, whose fervid belief 1n the extent 
of Dante’s Imotledge ('* ottimo Astronomo, summo Teologo”) 
could not be exceeded by the most ardent patriotism, and was 
never qualified CU dps reservation which Signor N. 
Penni admits. venture to add, refers to fhe notes 
bee have appeared, rather tharfthe original queryeas I under- 
st it. . 

r^r a solution of the apparent paradox án Humboldt’s retain- 
ing the old view of the sense of “prima gente” while accepting 
— not Galle’s “opinion,” but—the result of his computations as 
to the visibih of the stars of the Southern Cross to the ea: lier 
inhabitants of E I would refer Signor N. Perim to the 
earlier and much er development of Humboldt's views, con- 
tained in the last tu enty pages or so of vol. fy. of the ramen 
Critique de P Histoire de la aphie Moderne, where, at the 
same time, will be found a great deal of valuable and suggestive 
information relative to the Aiablan celestial globe theory, and 
also to the probability (the words ‘non viste mai... ” not- 
withstanding) of Dante having derived some knowledge of the 
constellations of the southern h here from the description of 
“Les eurs pi ou vénitiens qui vixitment 1’ te, 
lArabie et In Perse.” But I would at the seme time that 
the whole of what is said in the '' Kosmos" on the subject of * 
the Southern Cross is not intended to be applied to the Dante 
question, but to the larger one of the progress of oceanic discovery, 
and that it was in connection with this larger topic that Hum- 
boldt availed himself of Dr. Galle’s computations. Dr. Barlow 
appena to have been misled by failing to notice this distinction 
in his enthusiastic letter to the AtAenanm (September 1860) of 
which the artcle 


pire by Dr. Wilks from the volume of 
oe to the Study of the Divina Commedia” is a 
con on. * 


Count St. Roberty's essay, to which Signor N. Perinf refers, 
is probably little known, not easily obtained, in England ; 
bat we may conjecture that object was to argue against the 
supposition of the element of ecclesiastical mysticism— h&teful 
to modern Italian liberalum—as entering into the Divina Com- 
media aud affecting its imagery ond modelling. If the emay 
had thrown any new light on the subject of the query, we may 
conclude Signor N. Perini would have 1mparted it to us. How- 
ever, I believe that everything that can be found to throw light 
on this interesting question has been adduced and weighed with, 
the dispassionate Sine of n master mind, as it Is set forth 
with candour and perspicuity in the exhanstive discussions to 
which I have referred. In conclusion may I remarkgon the 
importance, in such dence as we have been engaged m, 
of quoting the original words of an author—with or without 


n, as may be thought In the quofiion, as 
from “Comon” by Dr. Berlod pred by Dr. Wilks and the 
passago is 


oted Signor Perni—nonsense is made of a 
sentence by ^A" peek m ** since," instead of '! where- 
as.” In the same translahon "mlt vieler Orientalischen Rel- 
senden aus Pisa” is improved into “with mapy #ernc Orlental 
travellers of Pisa.” Sach changes might sensibly affect ay 
argument founded on the passages. For the same reason 
would have preferred heading this correspondence ‘‘ Dante and 
the quattro stelle.” T J. J. WALKER 
University Hall, December 31 
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A Pet Baboon 


IxNwoy not if the inclosed accóunt, written by a frignd of 
mine now resident at Zanzibar, for whose accuracy and truthfu]- 
ness I can answer, 1s worthy of a place in your columns, H 
és JULIA W EpGwoop 

“You ask after, my quaint little pet baboon, and I really must 
give you the histéry of her end, hie gow aad she grew tilb 
. e 


^ *aetually prominent, But another 


e 
e? 
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constant amusement and interest with her 


her naughty tempers were ludicrous * 
had been 


Shells” s 

i Macs ph appeared in NATURE, 

vo. . pP. IOI whi . C. Ææ White, of Washington, 

states tai certaln spectes described by ma in the Proceedings of 

the Zoological Society, 1881, pp, 560, from the 

African Lake Tanganyika, “are doubt, gene 
1 Aumeresa of Moek,” a fossil form 


identical with the 

from the River Tertiary of North America, Mr. W, H. 
Dell, of the Smithsonian Institution, had ously, in a lettet 
to me anc Octobe eid ion. I have 
been unable to procure for examination and comparison a speci- 
men of the North American shell, and am com- 


to arrive at a conclusion from a study of Mr. Méek’s 
and description in the report upon the ‘' United States 
Exploration of the 


termination of the 


present, 
where it joins the volution, 
is the 


probabilities and improbebllitie«, 


fiui of theve two forma, Then the rast lapse of adis suely 


must havg evolved some differencee th the ps indicated 
by the dissimilar pe tha of Pame- 
lania is very , and who shall say thot appendage was ! 
. 
e 








of à like nature in the Bear River shell In 
observe that the igan form was considered of 
by me; and not as a genws, as. by Mr, 
^ : Epaar A. SMITH 


' The Growth of rre P 


UST fifty years ago I was dt school in Salisbury. I have 
once Hace mim last week, when I had 
pleasure of rambling over old but familiar haunts, 
uding Old Sarum. On mounting the outer 

known mound from theStratford side, a beech tree 
of ihe ditch reminded me that it was just there ourfusher carved 

o on such a tree “Tempus F ” On down 
to look for the motto, T only fnd aa aea E a 
on the north of the same tree *' 1817" was dis 
i near, I found on the 





> 


some 
Is it worth 
the bark of a beech tree is e 
while the date *'' 1817. 
probably géoníns? If so, perhaps it is woth 
are on a north aspect not 
motto ''Tempus Fugit” 
to the sun with an easterly aspect. 
"OW. 
d zo na Loc e. i 
INDIAN FossiLs.—Mr. Ketara Tracks Pe ieelpa] 
Survey of India, asks if any of our reaflers can give 
information as to the whereabouts in England’ of collections of 
fossil bones from the Siwaliks of India.. He is aware (beside 
the British Museum collection) of collections at Ludlow, Cam- 
bridge, and Edinburgh, bet he believes there are others in the 
ae A large collection was sent home some years ago 
Ded ay, the destingfion of which is unknown to him 


OUR ASTRONOMICAL COLUMN 


‘COMET 1881 6.—Notwithstanding some statements to the 
contrary, the orbit of this com&t when the leter observations. aro 
to bear upon it, is different frem a bola, 
and two independent inves the first by 
and Engstrom, the second by M. Bomert (from eight normal 
places, based upon 423 observations), the period re*ults about 


2995 years. An observation at Marseilles on October 24 gare 
at 9h. 39m.- 4s. mean time, R.A. 18h, 44m. 58'122,, N.P.D. 
20° 24’ 23"'2, corrected far parallax, ‘ ; 
The following poaitlons are given by Dr. Dunér :— f 
At 12h. Berlin M.T. - 
RA. Desi N. Distance ' 
h m s : from Earth, 
January IO ... 22 58 II 57 a8: vee g'r18 
I2 .. 23 3 4 57 15°5 
14 .- — 753 57 33 3'195 
I6 .. — 12 39 56 51°5 
18... — 17 22 56 403 .. 3974 
30 .. — 22 I 56 29'5 
23 .. 23 36 56 r9'a 3'354 


The student of this branch 
comets heve been followed to 


comet of 17 
zot approach within three times the earth’s mean distance 
from sun, and yet was visible with small still 


telescopes, 
ona SED case, it must haye been s body of an altogether 
exceptional 


greater distances; the 
the earth, indeed co 


‘Tar fron Prawxrs rw 1882.— The supplement to the - 


Berliner Astronemischar Fakrbuck for 1883, containing epheme- 
rides of the small planets for 1882 has been cirzülated in advance 
of the pyblication of the volume as usual for some years past, 
Of the two hundred anc members df the group detected 
up to the 


4l. The approximate eph 
puly of the slanets the earth at 
earth’s mean distance fWom the sun, vit. 


ton, within the 


Duné 


rank ' 


à 
` 


of astronomy will be aware that ^ 


o. 12, Victoria, tñ . 


^ with lunar work, died at 


- smokeless fuels, and ypu for burning eat 


e. é ` 
Fan. ğ r882] .. j5 NATURE 208 ° 219 
August, distance o°891 ; Np. Bo, p , in September, distance | the temperatures maintained being also cagefulby noted» 


0:847; and No, 27, Ewierje, in , distance oF 
No. 157, Dejanira, comes into oppositiofi and aphelion a 
the same time, and the magnithde descends to 15'7. Tho last 
of the minors discovered 1s in o tion ing December, mag. 
146, but No. 216, & recent discovery, is as bright as 84 at 
opposition on October 7. There is perhaps not much hope of 
recovering Medusa (which from the orbit obtainable from 
the short @ourse of observation in 1879 would appear to have 
the least mean distance am the small planets) in the present 
year, the magnitude being only 135, and the computed places 
necessarily liable to considerable errors Nos, 205, 207, 208, 
210, 212, 216, 218, 219, and 220 are still without names, 

Mz, W. R. Brrt.—Mr. Birt, so well known in connection 

oe on December 14 1n his 

seventy-cighth year, He occupieg] himself some fifty 
since with the varlable and announced in 1831 the - 
bility of a Casslopeise, a difficult case, for the fluctuation in its 
light would ap not to exceed a half-magnitude, end mdeed 
has been doubted no less an authority than Prof. Julius 
Schmidt. Sir John Herschel, however, supported Mr. Birt's 
conclusion, and we were once showr by the late Prof. 
Heis a werles of curves exhibiting the results ef several years’ 
observations, which indicated sensible h very irregular 
variability. Much -of Mr, Birt’s lunar work was undertaken 
under the auspices of a Committee of the British Association, 
Ela iapa of don parts of the moon’s surface, extending 
to great detail, are well known. 

M. ALFRED GAUTIER. —In the death of M. Alfred Gautier, 
at Geneva, on ‘Notember 30, at the age of aghty-cight years, 
as already announced, the Royal Astronomical Society have 
lost the oldest Associate upon their list ; he died in full posses- 


' gion of his faculties after a very short illness, M. Gautier was 


elected into the above Society in January, 1822, or two years 
after its formation. M.,Plantamour of Geneva now Heads the 
list of Associates, 


THE SMOKE ABATEMENT EXHIBITION 


‘THIS Exhibition origina as explained in the intro- 
duction,to the Catal in the action of the 
Committee ofthe National Health Society, with whom 
the Kyrle Society afterwards joined in appointing a Joint 
Committee to consider how action could b. taken which 
should tend to the abatement of the smoke produced in 
the metropolis, In the words of this introduction, * The 
first proceeding of the Committee was to communicate 
with colliery owners and manufacturers of heating appa- 
ratus as to the means available for the reduction of smo 
and next with the metropolitan parochial authorities an 
public bodies, directing their attention to the serious and 
gend evil, and asking their co-operation in abating 
it" Public meetipgs were held at the Mansion House 
and other places in different parts of London; and the 
public interest in the subject appearing to be sufficient to 
istify such an experiment, the Committee determined 


J 
to bold an exhibition of appliances for the reduction of 


ing and domestic fires, 

The idea entertained by the promoters of the Exhibi- 
tion has beeh that, in under to effect a reduction in the 
quantity of smoke poured out of chimneys of different 
kinds in large towns, it was first necessary to convince 
people that appliances exist which will tend to this resul 
and it was therefore determined to invite an exhibition o 
qs well 
as of appliances for lessening the amount smoke 
given off by bituminous coal. The call has been very 
readily responded to, and the catalogue shows*a list of 
over 230 exhibitors. 


smoke both in manufa 


Tests are being made by of the ormances 
of the diffèrent lade which, in the of the 
domestic grates, are carried out in specially con- 


structed rooms; the es ing up the chimneys being 
carefull ined to_determine the quantities of carbon 
(other carbonig acid) and other mnconsumed -matter 


passing away e fire ; the consumption of fuel and 


.Slons: appliances for trade 


A jury has been appointed to award „prizes, medals, &c. 
to those appliances which they consider best adapted to 
fulfil the purposes in view. 

The Exhibition is naturally divided into two great divi- 
s, ind those for 
domestic purposes. In the first division the economic 
use of gas instead of solid fuel is illustrated in a small 
kiln for burning pottery and glass, and its use, instead of 
steam, is shown in several diferent kinds of gas-engines. 
The means of producing steam, however, occupies the prin- 
cipal place in this division. Several mechanical stokers 
and otlfer appliances for firing boilers, so as to produce 
no visiblé smoke, are shown, and those which are at 
work demonstrate that—at least after. steam has once 
been got up—it is easy to raise any quantity ef steam 
without the production of smoke at the top of she chimney. 
Moreover, as these appliances are stated, on apparently 
fd authonty, to effect an economy in the expense of 
raising steam, it is to be hoped that their adoption is 
rapidiy becoming general 

tıs with the secong division, however, that most indi- 
vid are more particularly interested, and it is fom 
fres of this kind that the of the smoke is produced, 
at all events in the west end of London. 

Domestic fires, again, may be divıded into two classes, 
those for cooking and those for warming rooms, It is 
with the latter we propose to deal in this article. 
And first we will consider what it ls that we want in our 
iving rooms. We are strongly of the same opinion as 
Sir F. Bram that we must have an “open, pokeable, 


HU fai eae r 
e believe that the value of an open fire puer 
living rooms cannot be too strongly insisted on; Dr. C. 
W. Siemens has lately pointed out why a room in which 
the air is comparatively cool, and the walls, furniture, &c., 
are warmed by rays from the fire, as is the case when an 
open fire is used, is so much more pleasant and healthy 
than one in which the air is warmed by contact with hot 
surfaces of the stove or heating apparatus, and the walls, 
furniture, &c., are at a lower temperature, and we believe 
it is tb the use of open fireplaces that the general fresh- 
ness of complexion of the inhabitants of these islands, 
and the absence of thë use of spectacles among the 
young, are in a very large measure to be attributed. * 
One disadvantage in open fires, which has been much 
Uwelt upon—the waste of fuel—is we believe consider- 
ably exaggerated. Doubtless a small proportion of the 
e| used in an open fire-place would be sufficient to 
maintain the temperature of a room if a close stove were 
used, But is the rest so entirely wasted as some would 
have us believe? The greater part of the heat, as they 
say, “goes up the chimney.” Is it therefore ed? 
We think not. It performs work in ventilating tht room, 
and it is at least doubtful whether in an ordinary dwelli 
room the same tity of vitiated air could be ttemov 
and therefore the same ‘quantity of fresh air be intro- 
*duced) as cheaply and conveniently by any other means ; 
at.all event$ the so-called “waste heat’. could not be 
made use of to any large extent as radiant heat, and open 
grates are shown in the exhibition in ‘which a part 
1s utilised in uias Sea! for admission to the room, or 
heating water-pi i 
The roble of dow to have an open fire without 
smoke, or with considerably less smoke than we have at 
present, ig me towards the solution of which we hope this 
exhibition give valuable assistance. Fires are shown 
in which coke, these two together, anthracite, or 
Welsh cod, and bituminous goal, respectrvely are the 
fuel. Several different kinds, both of gas stoves and 
opea gas fires are shown. There seems to be no noveky 
in any of them, and we believe that they are generally so 
well rows as to peed fo"description here ; they have the 
merit of beifg extremely handf«end cleanly; they are not 
. e e. e 
e ° 
° . 
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« kedhle'ü nor vegy.. “companionable,” and we are 
akaid that tho very unpleasant fumes of burnt mnc 
own 


many of the gas fires 
not being ded d dicem ich pervade this portion 
‘of the ition when the gas a is shown, must 
“prejudice visitors very much against the use of these very 
valuable appliances. 

Dr. Siemens’ cok® and gas fire, which has been ‘so 

recently described in these columns, is shown by several 
exhibitors. It is necessarily free from visible smoke, and 
ee and dust, and it Bey peers 
that is to say, by altering the supply of gas the heat may 
_ be easily and quick! regulated. ow far K ig ffee from 
the noxious fumes which usually seem to accompany the 
combustion of coke or smokeléss coal in a room cannot 
be judge# in the exhibition. e 

The same remark RI to the many grates shown for 
burning anthracite and smokeless coale Many of these 
look very nice; a bright, hot fire is obtalnéd which alrftdst 
comes up to Sir F. BramwelPs standard. It seems to us, 
however, that anthracite fires are not le ; 
the fire must burn at one rate, andsthe fuel must sup- 

ied accordingly; you cannot quickly up a hotter fire 
y the use of a poker, as is so with bituminous coal, 
nor can you so easily reduce the fierceness of the fire as 
can be done with so many grates in which bituminous 

' coal is-burnt. The absence of smoke is, however, a very 
great advantage, and unless this can be attained, or nearly 
80, with bituminous coal, we ought to be prepared to give 
up the luxury of its use. d 
. There are two methods by which it appears possible to 
reduce very considerably, if not to prevent entirely, the 
production of smoke in domestic grates. One is to supply 
the coal to the fire in such a way that the smoke and 
gases escaping from mr panon last supplied may pass 
through the live coals and so be consumed ; the other is 
to introduce a draught of hot ait at the top of thé 
there to meet and consume the smoke and gases given of 
by the newly-supplied coal ~ 

Dr. Arnott’s stove is a type of the first method. In it 
the for the day's use is put jnto a box underneath 
the grate, which latter has no bottom ; by means of & 
lever the bottom of the box js raised, and fresh coal 

ed Into the fire as required. "There is thus no esca 

or the gases given off by the fresh coal but through the 
hot part of the fire, These stoves, however, have never 
come into very common use. We believe that they are 
not found to be pleasant in a room, and that the reason 
of this is that although little or no smoke is given 'off,. 
there is not sufficient air admitted to the fire to the 
carbonic oxide produced, the grate being closed at the 
bottom, sides, and back, and the front being narrow. No 
stove o, exactly this description is shown in the exhibition, 
SUE there are several in which the principle for getring 
rid of «the smoke is adopted, Messrs, Brown and Green, 
of Luton, Bedfordshire, show a register stove for bitu- 
` minous coal (and a kitchen range on tHe same ered 
mae elas FL ee ee of 

or shallow hopper, placed in front of the bottom 
bars, from which the coal can be pushed into the fire, to 
facilitate which operation the bottom of the grate is made 
to slope upwards towards the back. Mr. Engert places a 
box for the fuel at the back of the grate. This box has a 
sliding back worked by a screw umderneath, by which 
means the fuel is pushed forward into the fire as 
Jie thus.secures a wide front for his fire, ang. lgss depth 
of live coal than in Dr. Arnott’s stove. By means of a 
kind of baffle plate hung at the back of the grate the 
gases issuing from the coad-box are deflected into the fire 
instead of going up the chimney. The coal-box’can be 
ia pie eee without actually putting out the 
fire. It appears ible to adopt,this arrangement to an 
. existing grate of ordinary, form at comparatively spall 
expense, © YT 
LJ e. 


caused, we 








— wM 
ü eb enna tro ie Mo eran the, same object 
y mo to -the grate, which work 
Horizontally mwani 7 lero. The Sal befor ont on at 
the sides is gradually pushed in' by this means towards 
the more activ? part of the fire. The back plate.of the 
grate has a space behind, apd is pferfoshted in the centre 
so that heated air is thus admitted at the centre of the 
back of the fire to assis: in the combustion. e ; 

. Thompson’s patent consists in. having the front of the 
te made so as to slide upwards a few inches. ‘Tho 
ttom of the grate €onsisis of a plate of iron and is fixed. 

For the purpose of putting on fresh coals a €ool.is used 


„consisting of a sheet of iron of the same shape and size 


as the bottom of the grate, hinged to a rod somewhat like 
an prdinary poker at a, distance from its end to the, 
heit Fon the Bec one to which the nue the 
grate rises. The iron phhte being pushed in between the 
coals and the bottom of the grate with the’ rod in an in- 
clined poston Ue handle of the latter is: pushed for- 
wards, the whole body of the fire and the front bers are 
thus li afew inches ice EU 
between the two plates ; the implement being withdrawn, 
the front of the grate falls again to its proper place, and 
aah pines come ee contact with the fresh . 
underneath it, back of the grate is 0 : 
so as to admit heated afr to the fire. © This i i 


could probably be adapted to many existing grates, with- 


Out very great expense. ; . . 
Saxon Snell’s patent consists-of a cylindrical grate 
mounted ón & very strong horizontal pivot at the 


and in the line of its axis. dU operate Mer ot the 
ihery are two grated doors whi are hinged to the 


edge of the grate; the uppermost one is opened, 
and lies back against the chimney-back. When fresh. 
coal has been put an, the upper door is shut and fastened, 
and the grate turned half round, so as to bring the other 


-door to the top, and the live coal above the fresh coal 


We believe that the combustion in this would be ' 
improved by some holes in the back ‘which heated 
air might be admitted near the top of the fire, and these 
could easily be made. 1 

The grate shown by E. R. Hollands, of Newin 
Green, is rather more complicated than some of those: 


which we have described ; but its ormance ap to 
be A movable set of bars fit in between the fixed. 
bo bars of the e; and the lower part of the front 


is made to open forwards and downwards, A neatly- , 
devised motion worked by a lever at the side of the fire- 
raises the movable bottom bars, and with them the 

, and opens the lower part of the front, the fresh coal 
being then placed between the two setwof bars, the return 
of the lever to its causes the front' of the grate to 
shut and fhe movable bottom bars first to recede through 
the back, and then, having-fallen below the level of the - 
fixed bars, to come forward and up again into their 
original place. The back of this grate is hollow and is 


pierced with small holes at about the level of the top of 


the fire. The combustion effected by-the hot air passing 
througb these holes is clearly visible. ~ i 
In the slow combustion grate of Fredk, Edwards and 
Soh which is shown in action, the “ Arnott” principle is 
e use of, but instead of the bottom being movable, a 
counterbalanced shutter works vertieally in front of the 
grate, which is very deep. The latter being filled and the 
lighted from the top, the shutter is adjusted from time ` 
to time, fo as to obtain the requisite amount of fire, by 
EE more or less of the front of the pue f 
essrs. Musgrave and Co., of Belfast, besidgs several o 
their welkknown “slow-combustion’’ stoves, show a fire” 
lace which they call the “ Ulster."- Id this the coal is 
ed into the of the fire from a hopper pkiced behind 
the chimney-back; in which is a close-fitting door for 
closing the opening h which «he hopper is filled. 
The coal is pushed into the Gre by an arrange- 
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‘ment worked by a lever at the side of the grate.- The 


coal is thu coked before it comes iy? the fire, the only 
escape for the fases being through the glowing coals. 
Somewhat similar in some respects to this 1s the ‘‘ Won- 
derful" grate of Archibald Smith and Stefens. In this the 
frepikee is Cleese nP an Den phos i et ae 
rectangular openings one aboye the other. To owest, 
which jsabout the floor-level, the grate is fitted ; this, 
made of.à basket shape, can be mounted on a pivot in 
the plane of the 80 that more or less of the grate 
may project into the room. Between the top hole in the 
plate ande the upper half of the bottom hole is a flat- 
sided tube; which curves backwards into the fireplace. 
This is the hSpper for the fuel; it is shut at the Ho Pr. 
close-fitting door, and the shape causes el 
to descend easily into the fire. The centre opent of 
the plate is provided with a register door, and in some 
instances is covered with a hood. The arragement of 
the hopper causes the gases evolved by the fresh coal to 


- pass gh more or less of the live coal before they 
can and by closing the centfe opening the whole 
‘draught 1s made to go down through‘the lower half of the 


* 


bottom opening, causing a rapid combustion. Four of 
these grates are shown in action, with different sorts 
of fuel They seem to ire little or no attention for 
hours together, as the feeding arrdngement appears to 
act well. d 

A grate of tha pattern which has been in use in barracks 
for the last two or three and years is exhibited. 
This grate was devised by Capt Douglas Galton. It 


" consists of. a. cast-iron stove, entirely open in front, which 


is fitted to the chimney opening, leaving a considerable 
space between the stove and the brickwork at tke back. 
Into this'space airis admitted from the outside of the 
building. ` From the top of the fireplace recess proceed 
two flues; one,the ordinary chimney-flue, receives the 
covered smoke pipe from the stove, the other delivers into 
the room through a lowered opening a little below the 
pee as e ee ee Mr TUR the 
chamber behind the stove, the back of which has iron 
plates projecting from 1t, so as to increase the heating 
surface, ‘The cast-iron stove is entirely lined with fire- 
brick, in the manner to be described, so that the air does 
not get unduly heated. 

A little above the level of the fire the stove is ered 
in towards the room so as to form a kind of e. ©The 
actual is formed as follows:—two fire lumps are 
placed on the hearthstone with a space between them of 
six inches or so, over which isa cast iron grid; the cheeks 
and back, all of fire-brick, rest on these first Jumps; 
another lump of Jire-brick of curved section underneath 
fits. on the of the back and cheeks, and underneath 
the gathered in part of the stove. Between the back fire- 
lump and the iron back is a and there is also a 

opening between the back piece and the top piece, 
through which air heated at the back plays on the top of 
the fire and helps to consume the smoke. ‘This stove is, 
we understand, found to be very economical in action, 
and is highly spoken of in the work of the late 
General Morin on Hea and Ventilating. It will not, 
however, be tested in this ibition, as it is not shown 


- in competition. 


just under the back 


Messrs, Barnard gnd Bishop, of Norwich, ha ed 
the “ baffle” principle still farther ın their “‘ glow " stove. 
Instead of coming only about half over the fre as in the 


Galton the baffle consists of a fire-brÜck which 
2 Bee y to the plane of the frant bars of the grate, 
and sl down slightly towards the front. ‘The bottom 
of the gi which slopes upwards, and the hack which 
slopes are made of fire-brick in one piece, 
the front the only ironwork about the grate. 
A flue which goes up behind the baek opens to the fire 


re of the baffle, the space under 
P ich and ever the Bre e thus converted into a combus- 
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. We may have overlooked some which were, deserving 
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e R . a 
tion chamber in which the ;m the coals ate burnt, 
and as these have to over thee front of the bafle 
before going up the chimney fhe radiant heat from them 
ae m i iie dio by different makersgin which 
c grates are wn t in whi 
the combustion of the gases is accomplished with a down 
draught. But in these cases the radiant heat evolved in 
the process cannot come into the room directly, as it does 
in the case of the “glow,” it is therefore lost in the case 
ORE Pet ioa Grepa è unless it be utilised to heat 
air which is ddmitted to the room. A small open-fronted 
stove on this principle is shown by Mr. T. E. Parker, in 
which the eombustion appears to be very ect The 
internal arrangement is too complicated to be with- 
out a drawing, but the essential point is that the draught 
from the fire is led away et the back of the bottom of the 
e into a flue lined with fire-brick, where it meets a 
ht of fresb air which has been warmed by contact 
fth the underside of a ribbed plate which forms the 
bottom of the grate. 

Several examples of ‘grates with down draught and 

ers for heating,air to be admitted to the room are 
to be found in the erhibition, as well as some in which 
the heating chamber or flues are applied to grates with 
ordinary up-draught. The warm air inlets are usually 
placed close to the fire, which Rm our opinion, & mis- 
take, as the general circulation of air in the room is not 
so much promoted by this ement as when the in- 
lets are at some distance from the fire; there are, how- 
ever, difficulties in so placing them in an ordinary 
living-room. 

A stove of a peculiar, and we believe quite novel, con- 
struction is shown by Mr. James B. Petter. The recess 
of the fireplace is lined with white marble ; in each Jamb 
is a circular hole from which a pipe leads round to the 
chimney, The fire-box is Oued c legs with castors, . 
#0 that it can easily be rolled in or out of the fireplace, 
and is provided with horizontal exit flue pipes at the sides 
which are connected with the openi 
sliding pieces. A vertical section of the fire- 
lee s ck is of o spiral or Nautilus form. The box 
is of iron an with fire-brick from the lip to . 
the top of the back, being no bars either in the 
front or bottom. The coal is put on thinly at the lip, and 
gradually pushed back, as in stoking a steam-boilbr. A’ 
rather sharp draught is produced over the red hot fuel 
towards the back, and the convolution of the box appears 
to form a kind of combustion chamber. It Suuld seed 
that the difficulty of lighting the fire would be consider- 
able, but it eppears to work welL 

We have endeavoured in this notice to give a alight 
sketch of such grates, &c., as present any salient features. 
of 
notice, but we would earnestly recommend our readers to 
pay a visit to this very interesting exhibition, and to form 
their own opinion of the merits of the various ‘apparatus 
shown. ` 

We may mention that representatives have been accre- 
dited to the’ Exhibition by Governments of Austria- 

ungary, Prussia, Saxony, and the United 
States; and that the interest taken in-it fas enco 
the Committee to entertain the idea of holding an Inter- 
national Exhibinon in about three years time of such 
further developmeats of smoke-abating appliances as 
may be produced either jn this or other countries during 
the interyal, .* 


THE CHEMISTRY OF THE PLANTÉ AND 
x FAURE ACCUMULATORS i 
PART I.—Local Action °, 
A MONG the important discoveries of late years, few 
have caig 80 much attention, or have been so 
fall of protnise for practical*ase, as the accumylator of 
* . e € 
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Planté and its modifications, Our attention was very | history of the reaction, the amoupt of finely divided lead 
naturally dirbcted to te chemical changes that take place | capable of being idised is increased. ‘hat this is 
in these batteries, especially as it appeared to us that | actually the case is ‘shown by thestollowing experiment. 
there must be certain analo&ies between them and some | The xide formed on a lead slate by irst ch 

actions which we had previously investigated. In the "esa determined and called pub it was allowed to 
present commufication we propose to treat merely of one | remain in a state of repose for ei nphours, charged a 
point—that of local action, leaving the fuller discussion | second time, the peroxide again determined, and so 


oe aa some future occasion. on :— . 

t is own that metallic zinc will not decompose | Separate periods of repose Charge. Amount of peroxide. 

water even at 100° C., but we found that zinc, on which oe wee”) First a a 0 
copper had been deposited in a spongy condition, was whours e. Second .. .. 1°57 

_ capable of splitting up the molecule even at the ordinary 2 days e. Third fi curd 
temperature, oxide of xinc being formed and hydro 4» es] oe Fourth a ae 2714 
liberated. If placed in dilute sulphuric acid, ftstarted a a, . Fifth 0 . 243 


very violent chemical action, sulphate of zinc and hydro- | In other trials, following the procedure of Faure, we 
gen gas being the result. We termed the two metals thus | employed plates in which the peroxide was formed by the 
conjoined, the cofper-sinc couple, and this agent was | reduction of a layer of red lead (containing 51 grains to , 
frmtfol in our hands in bringing seen cather chemical | one squame inch of metallic surface) and uei 
changes which neither metal EM would effect. Eleo | completely peroxidising the spongy metal so produ 
tricians will readily understand the nature of this agent, | In one series of experiments we left the peroxidised plates 
and will recognise in its effects only a magnified form of | to themselves for various periods and determined the 
what we are all familiar with under the name of /oca/| amount of sulphate formed. This gave us the amount of 
action. Dem the negative plate of a jure seconflary | peroxide consumed. 
battery is a sheet of lead, a which fmnely-divided ; . 7 
peroxide of lead is distributed. It is well known that Experiment 1. after:2 honts 7a per cent 





,)» t I5' » 
the electromotive force of lead and lead peroxide in dilute x a" s : 5 1% : 
sulphuric acid is nearly three times of zinc and d. AM fark. ar SO n 
copper in the same liquid. We were therefore induced 53 V. 7,24 n» 303,» š 
to thi EE must act in the same way as our n» VL , 7 days 5893  , 
copper-zinc couple. We found such to be the case. If » WIL „I 4, OT3 » 
a plate so prepared be immersed in pure water, the de- |. » VIL ,, 12 , 743 » 


composition of the liquid manifests itself by the reduc- The last experiment was tested with the. galvanometer 
tion of the puce-coloured peroxide to the yellow monoxide. | during its continuance, as in the case of the plate formed ` 
There could be little doubt therefore that the lead perox- by Plants method, with the following results :— 
ide couple, if we may call it so, would decompose sul- 


huric acid, with the production of sulphate af lead. NU a teme 
is also was found to the:case: er : Rys repre |... s nee eee 28 
As the destruction of peroxide of lead means so much i 242 H M Ro me Dew. 3A 
diminution of the amount of electric energy, it became DM M NN to entwined aa 

interesting to obtain some definite knowlecge as to the M Sy 2 NE S 
mp or extent of this action. : ne 9:35 s; Ax hae ee mem 8 
er the ride of lead on the metal is very ¢mall ON 55 S I 


mamay ibis de ore ene veut a It is evident from these observations Ha & lead- 
à percepti à i i peroxide plate gradually loses its. energy by local action, 
ee etki erra ue Take Taane oo | nd hat the rate ares cording tothe circumstances 
arg Ercan Pant fomedl the perdet ^ Two dicitis wil probably present themselves t 
ion lasting twenty any one on first grasping the idea of this local action :— 
charges, han Mte Pech i eines D 1. Why should a ae p elisha with the xide 
Hods of repose, averaging about twenty-four hours in Miei RUN Aer ones du nda b elre 
length. After the last charge we watched (he local action | OW that it requires many hours or geven days befo 
taking place, and found that the whole of the peroxide Peete ir Zs ae ? In pon Fest MCap a Gre 
passed fto white sulphate within seventeen hours. In Conde nE 1o the same acid, though the Tene 
nr experiment ae omnes stele ies of potential pun great, a olay Snel mhemical 
galvanometer, and the deflection noted. They were then Planet os Faure Bates the aes s of peroxide which is in 
at once disconnected. After the repose of one hour they ! contact with the metallic lead plate expends its energy 





were joined up again, and another obserwetion taken | slowly. How comes it to if the same mass of - 
with the galvanometer. This was repeated several times, dida be brought ito connection through the first 
with the following results :— . ead plate with another lead plate at a distance, it ex- 
Initial strength of current ... ... ... ... ... IOO pends its energythrough the greater length of sulphuric 
After 1 hour's repose... ee 2. s s 97 acid inga tenth or a hundredth part of the time? 
» 2 » ee Pc oe — dO The answer to these two questions is doubtless to be 
» 4 » ce E found in the formation of the insoluble sulphate of lead, 
t.e 9 17 ^» U5 whith clofs up the interstices of the ide and after à 


It results from this that during each of the long periods | while forms an almost impermeable coating of high 
of repose recommended by Planté the peroxide on the | resistance between it and the first metallic plate. 
lead plate is wholly, or almost wholly, destroyed by local The following conclusions seem warranted by the 
action, with the formation of a proportionate améunt of | above observations :— : 
sutphate. But this is not, as it would seem at first sight, In the Planté or Faure battery local action necessarily 


-a useless procedure ;. for, in the next stage, the sulphate | takes place on the negative plate, with the production of 
is reduces by electrolytic hydr 5 Ta P sulphate of lead. t e . 
which we hope to explain «hen g complete e formation of this sulphate of dead is absolutely 
* e e 
e . A 
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requisite in order that (he chafge 
a sufficient*time to be practically available. 

The rapidity of lows dqring repóse will d upon 
the closeness of the sulphate of lead and ps upon 
other mechanical conditions. These aye doubtless sus- 
ceptible of great medifications, We do not know how 


far they are modified in practice, but it is conceivable 
that greater improvements may be made in this 
directi . H. GLADSTONE 

i TRIBE 





*STEUDEDS NOMENCLATOR 
LL oe systematic botanists use Steudel’s 
A *Nomenclator botanicus seu Synonymia plan- 
tarum universalis" as an indi book of fefer- 
ence. , It is an alphabetital list arranged under genera of 
published names of plants, giving their nativg countries 
and the authors who ished their descriptions. Sy- 
nonyms are as far as possible given under the species to 
which they belong. The second ‘volume of Steudel’s 
work was published in 1841, and it is probably not far 
wrong to assume that the existing mass of 
plants has since doubled. 

Mr. Darwin has with equal kindness o er cii 
expressed tho wigh to aid in some way the scientific 
carried on at the Royal Gardens, Kew. The attempt has 
been made for y years to keep up in the herbarium 
there a copy of Steudel with manuscript additions, for the 
use of persons engaged in the study of any particular 

up of flowering plants. By reference to the Kew 

teudel it is possible to ascertain to a extent what 
has been done, and so avoid the risk of describ]ng and 
ae the same material twice over. But Kew 
Steudel has only hitherto been posted up by the ald of 
funds privately supplied on intermittent occasions, and 
not absolutely complete. : 

Mr. Darwin having had occasion to appreciate the use- 
fulness of such a work in the botanical investigations 
“which have of late years engaged his attention, has deter- 
mined to su the funds for preparing a new edition of 
Steudel's “ Nomenclator,' brought up to date. The 
work, which it is estimated will extend over about six 
years, will be carried on at Kew, and will be based on the 
limitations of genera laid down in Bentham and Hooker’s 
* Genera Plantarum,” to which it will in fact form aekind 
of complement. The editorial work has been entrusted 


to Mr. primis Jackson, of the Linnean 
Society. . Darwin's munificent aid does not extend 
Sea muppbind do means’ far ing the work. 


The form end ex of pablicadon be reserved for 
consideration on its completion. : 

The Royal Gardens, Kew, have been very fortunate 
in from time to time receiving sympathetic aid from 
the outside world on behalf of the various branches of 
scientific work carried on in connection with them. The 
ifts of Mr. Bentham's lib and herbarium, of the 
odrell Laboratory, of the N Gallery, and now óf the 
means of preparmg a new Steudel, are conspicuous 
examples. ? 


FIRE RISKS OF ELECTRIC LIGHTING 
[5 an article published originally in the United” States, 

and reprinted in- our contemporary, the Chemical 
News, Prof. Henry Morton has called attentton to the 
risks to which property is exposed from the increasing 
employment’of powerful currents of electricity for electric 


lighting. "The caution and the remedies su are, 
ady 


timely. when preparations are bein de on so 
many bands for a vast extension of electric lighting. No 
fewer than times did fire break out in the late Paris 
Exhibition, and in of these cases the cause was the 
same, namely, ective insulation of the conducting 
e * . . 
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should be retained for | wires. Prof. Morton divides 
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dangers into tayo kinds 
—those arising fgpm the conductors, and those arising 
from the When naked wirds are used as con- 
ductors, ‘and when both afefas is sometimes the case, 
merely nailed or stapled to wall or floor sidg by side, 
there 1s a great chance that some strayfcrap of wire, a 
falling nail or pin, may short-circuit the line and become 
red-hot in an instant. Loose wires are again a source of 
danger, as they may be momentarily’ short-circuited, and 
arcs set up of a dangerous nature at the point of contact. 
These remarks are specially cogent in such cases as those 
where ay arc lig ts as Dee Moriri eee 
circuitpand where there is of n tya ig 
motive force emp On such circuits, moreover, 
should some of the arcs go out, there is a risk of the 
others becoming excessive in power, risking the metal- 
work of the lamps, and thegeby endangering a conflagra- 
tion. Moreover, the lamps themselves are not free from 
, if so corfstructed that ts of red-hot carbon 
from them, as was the case not many months 
with one of the Siemens’ lamps in the peeing ron 
the British Museum. , 

As a remedy to Wiminish such risks, Prof. Morton 
makes the f ID ee one of 
which we can h y indorse. Firstly, that both the 
conductors—the outgoing main and the return wire as 
well—should be completely insulated; and that the 
machines and fixtures of the lamps should also be insu- 
lated bo far as Fepirdo all grund connections: Secondl 
that the outgoing and reira wires, instead of being laid 
side by side, should be ted as widely as possible. 
And he also recommends in the case of arc lamps 
in series, there should be automatic adjustments, to short- 
circuit a part of the current in case the arc in the lamp 


can 


“becomes too powerful, and to diminish the electromotive 


force of the generators in proportion to the actual resist- 
ances in circuit. -Even on those systems of electric 
ighting which apply the principle. of incandescence, 
bi the electromotive forces employed are, as a rule, 
smaller than with arc lighting, there is need of caution. 
And one cannot too highly admire the ingenious device 
withewhich Mr. Edisof& met most of the possible ob- 
tions beforehand, by interposing automatic ''cut-off " 
joints of lead wire at every branch of the ramified circuit 


of his em of supply ; the thickness of the wire, bein 
ad according to the circumstances of each case. It 
would be well for Fire Insurance Companies to lose no 


time in laying down a code of reasonable conditions to 
be complied with in case of lit by electric lights. 
Without such precautionary conditions electric lighting is 
atleast as unsafe as lighting by gas, and that is saying a 
deal. But-where proper ions are taken, we 
ink it should be a far safer mode of lighting; and 
should be recognised as such by the imposition of a lower 
insurance premium than is fixed in the case of lighting 
by gas. e 


THE MARKINGS ON JUPITER 


DURING the present winter months Jupiter will 
doubtless attract a large amount of*attention from 
the possessors of telescopes. Displaying a large and 
varied extent of detail clearly indicating that atmospheric 
henomena of-stupendous character are in on 
hits surface, this planet at once claims notice on account 
of the gasg with which his chief features may beedi- 
scerntd, and their singular anomalies of motion and 


SE he lace Be atic immediatel th 
e e red spot si ial south of the 
parallel with it, continues 


great sou belt, and lyi 
to present a well-defined boundary, indeed we mst 
attribute to this remarkable formation a. good deal of 
the intesest which bag Been accorded to this planet since 
the first apparition of the spet in the summer of 1878. 
° ? . e 
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dt has pow been visible for a iod exceeding [three 
and “ts conspécifous decided aspect as it 

nightly crosses the central meridia at uten Suffi- 
ciently predicates that its existence is y to be pro- 
longed a considerable time yet. The spotis elliptical in 
form with tapering ends; it occupies about fifty-five 
minutes in its entire transit over the centre of the illumi- 
nated disc. No distinct alteration in its a» ce has 
been recorded during the last two years. Efinor changes 
have probably occurred, though too mintte to be appre- 
ciable, for when we consider the perpetual state of com- 
motion under which the other pend Eris we cannot 
regard this icuiar object as absolut ' from 
. similar EN though they may have hi Ex) eluded 
detection, One of the most recent measures of the spot 
give it a length of 29,000 miles, and a breadth of 8,300, 
so that tHe length is to the brestith as 7 to 2. 

The telescopic history of "this pac contains many 
instances of fairly persistent spots having been obse 
and utilised as a really means of determining the perio 





of the planet's rotation. ®ufthe records of former years 
can furnish no parallel to the extént and accuracy of the 
modern observation, The old observers were in a 
measure isolated, and their werk often lacked corrobora- 
tion. Circumstances are now changed entirely. 'Obseivers 
have become far more numerous, asjronqmical applian ces 
have been greatly improved, and the science has become 


pee pope with increased facilities, so that where one. 
pow 


telescope was found half a penay ago, there 
are at least ten at the present day. * The is that all 
attractive phenomena, such as planet markings, are 
eagerly watched and'recorded, so that interesting com- 
parisons and confirmations, impossible in forfher times, 
are often the natural outcome, In r to the large 
spot on Jupiter it is certain that no previous observations 
can gie with jt either in «ompleteness or precision, and it 
must obviously supply the data for determinin e rota- 
Pee ia UE Jupiter with’a degree of reliance beyond all 

l . 


Proper motion in the spot itself originates a slight diffi- 
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` Faa. x,—The great red spot In Transit, December 7, 18£ 1, toh. 40m. 
. spot. Immadrataly south of the red 


culty in rim a period to satisfy the observations, and 
there is no douRt that similar independent movements in 
the objects observed were fhe cause of the differences in 
the periods assigned by various former authorities for the 
rotation which has varied from gh. 49m. to 9b. 56m., and 
in truth it is doubtful whether we shall ever obtain the 
means of deriving the value with conclusive satisfaction. 
We can of course compute with nicety tke periods of 
jvidual markings, but different ones baye different 
ods. It is doubtful whether we can select tfe mark- 

gs which are representative of the 1eal period, for the 
spots are evidently influen by a serles of atmospheric 
currents which displace their relative pos:tions en the 
diss in a very short interval of time. In th» case of the 
great red spot, ithas been surmised from its permanence 
and regulagity of apparition that it‘very nearly represents 
the true rotating period of,the planet's Sphere, and it" is 





There was a large white patch near the equator 
spot fs a narrow beit wil light and dark ovais 


upon it. * 


several observers with excellent corroboration as 
follows :— 


“gratifying to note that this element has been determined 
y 


b.m. s 
Prof. G. W. Hough 9 55 3572, Sept. 79 to Jan. 27, 1881 
A. Marth we 9 55 34°47, 1878-81 ^" - 
La §. Schmidt 9 55 34°42, 1879-80 


9 55 33°91, 1879, July to December 


These velnes are all within one second of the mean 
=oh, 55m. 34°5s. Several observers have remarked that 
the motion of the spot has slackened somewhat since 


187 5 . ; 
Pirning’ now to the equatorial region of Jupiter, we 
shall find here not only a extent of detail, but 
marked evidences of great and rapid chan Imme- 
diately north and south of the equator tbere is a very 
well-defined dark belt, and between thgse are a series of 
. 


4 


under the following side of the red ` 
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curióus irregular shadings in&ersfersed with brilliant white | One bright spot in particular agrested attention, as the - 


spots and light patches, which seem to be influenced by 
some abnormal phenqnena. Watched from night to 
night, and their relative pésitions carefully determined, 
. they are seen to vary considerably, and jo travel much 
ifter than the red spot. The bright spots, which gene- 
rally lie very slightly south of the equator and on the 
north border of the great south belt, are influenced by a 
rapid profer motion on the surface of the planet. In a 
single rotation of lorie they are disp relatively to 
the red spot, to the extent of 3}°, their period being 5j 
minutes less. In 1880 these white and generally oval 
spots were bbserved with a good deal of atrention, and 
in REN marked cases the times of rotation were derived 
as follows :— 


. h.m. s e 
J. F. J. Schmidt ,.. we 9 500 
A. Marth .. .. . . we 9 50 6S 
. Prof, G. W. Hough ... ee 9 50 Ma 
» 1 TE m 9 509 
W. F. Denning wr 950 5 


Fro, 2.—The bright spot in transit, December 19,7897, Sh: ram: The following mde of the red spot Is seen on the western limb, To the 
spot, and in y the seme latitude, 1s a dark mass emerging from the great southern belt, 


formed by the outbreak and subsequent rapid develop- 
ment and di ion of a series of dark spots during the 
months of October, November, and December, 1880. 
At first appearing as well-defined and almost as plain as 
the shadows of satellites in transit, they increased in 
numbers or became y extended longitudinally, 
but gradually lost their decided character anil thes were 
eventually dispersed around the planet, and formed a 
dusky girdle considerably north of the equator.e In fact 
the formation of a new belt on Jupiter had been going on 
under the of observers. ' : 

As to thd' bright equatorial it came to conjunction 
with the red spot on Moreaber 10, 1881, and fhe same 
objects were noted in conjunction on November 19, 1880, 
at . 23m2 when crossing the central mendan of 
Jupiter. In the i the behaviour of the two 
objécts has been very remarkable, for the red spot during 

° 





most conspicuous qf its class, and this object continues 
visible atthe resent time. Its independent motion en- 
ables it to oa PU Rid "dircuit of Jupiter, relatively 
to the red spot, in 444 days. One of the most Interesting 
points of observation is to note tbe changes in thé relative 
positions of the spots on successive nights, and to watch 
the bright equatorial markings as they overtake and pass 
the red spot. In four days the white spots traverse an 
equivalent extent of longitude to that covered by the red 
spot, so that during this interval they travel from the f. 
end to the f. end of the latter object. The independent 
motion ef the equatorial markings is the same im direc- 
tion as tbat of the satellites and of the planet on its 
axis, namely, from west to east. 

In the southern hemisphére of Jupiter there aie several 
narrow dusky bands outl¥ing the red sp d a few 
dusky streaks or short belts of distinct form dre manifest. 
Im she north hemisphere there is a conspicuous double 
belt in about lat. 25°; the south side of this belt was 


ast of the Bght 


the interval of 356 days has performed 861 rotations, 


whjle the light spot has completed 869, and has in fact 
travelled round sphere of*Jupiter eight times rela- 
tively to the two objects 


osition of the red qun r 
wero again o _in the same longitude on December 
24, 1881, at gh. 43., having completed 967 and 976 rota- 
tions respectively. [he next two conjunctions occur 
on February 6, 1882, and March 23, 1882, after which 
they will not be well seen until the ensuing 
when Jupfter"hgain becomes visible in the morning E 
and the two ts, should they continue to be presented 
on the disc of the planet, will occupy nearly the same lon- 
gu de on August 3, Septem 17, October 31, and 
14, 1882. sit ae `, 
The diameter of the white spot is very vari sometimes 
itis fully 3”, which corrê anda to more than 400 miles, 
but ftis occasignally much conjracted by encroachments 
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of the dark 
is also liable to pefbme very faint, I have carefully 
noted these variations, and though the observations are not 
sufficiently full to determin the period, if any, they show 
that the gpot becomes faint almost to invisibility at inter- 
vals of $6 days, and that increased brightness of 
the spot is accompanied with accelerated motion. I 
believe this parti object is a permanent feature on 
the planet, and that it lies far below the level of the dusky 
belts. Mr. Marth has determined from & discussion of 
thé observations of 1880 and 1881 (to November) that the 
Pra Ed de M ee ERE EM 
important as a proof of its stability. My own nemerous 
observations have led me to conclude that;— ° 

I. It is self-Iuminous and v nein M 

2. it is a part of, or projection from, the actual 
surface of the planet . 

3. That therefore it indicates the real rotation gem of 
Jupiter, which is gh, 5om. 6°6s. (= daily rate 87 )eam 
deduced by Mr. Marth. The motion of the spot 
shows a decided ing, so that we cannot t it 
asa reliable and invariable indication of the motion of the 
Jovian sphere with which probably it has no 
connection. ` 

These conclusions are supported by the fact that we 
cannot admit the idea of an object as permanent and 
conspicuous as the white spot, rushing on in advance of 
the already swift axial movement of -the planet (as 
computed from the positions of the 1ed spot) whereas 
we can more readily understand that atmospheric ob- 
jects, such as the belts and red spot (which are forms 
of identical phenomena), would show a tendency to lag 
behind the rapid motion of the sphere. We must allow 
that there will be a failure of objects on the extreme outer 
envelopes of Jupiter, to keep pace with the tremendous 
bn of objects on his real surface. The dusky belts, 
the spot, and similar ings, are probably openings 
in the Jovian atmosphere, and the ing motion of 
these objects is simpl the indication that ey are be- 
coming more shallow formerly, whence we may infer 
that the motion will continue to decrease until they are 

-@ 


finally dissipated. 
A com n of my recent observations with those 
made by Gledhill and Welb in the years 1869-72, show 


that many of the features which they described and de- 
lineated (in the Astronomical Register and Popular 
Science Review) are still visible or have reappeared after’ 
an interval of o tion. The great red spot may be 
the same object as Gledhill’s ellipse of 186¢-71. In many 
of the details visible then and now there is a remarkable 
similarity both in aspect and ition, and the observers 
of Jupiter should further y investigate the physical 
appearance of the et with a view to obtain more dis- 
tinct evidence on the question of periodic variations. In 
this connection I may quote a remark by the late Mr. 
Lassell &MoszAZy Notices, vol. xxxiv. p. 310), where, in 
referring to round light spots he saw on Jupiter in March, 
1850, and March, 1874, he says : “I believe the appear- 
ance of these spots is very rare, as I have net seen them 
for many years, and the eral similarity of the aspect 
of the planet now [1874] and then [1850] suggests the 
idea that the various phases return in cycles, which I 
think more probable than that absolute secular changes 
occur in the heavenly bodies within,the limit of time of 
any human records.” W. F. DENNING 





. 
LITTLE ELECTROMOTORS 
‘TH probability that within a few months almost every 
e town and city will be spiel with electricity 
ox a large scale for the purpose of lighting, has brought 


rue esa iuda the question of utilising the same supply 


for the purpose of producing pdwtr on a small scale for 
sundry domestic purposes, "l'here are a nusaber of objects 
E * e e? = 
. e 
. e 


es on the great northern belt. The spot 
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for which machinery is etapfoyed, though on so small a 
scale that it would not be worth while to seteap a steam- 
engine or gas-engifé to drive it&to say nothing of the 
inconvenience of a steam- br gas-engine in a private 
house. To drive a sewing-machine, for example, or to 
work a light turning-lathe, requiressa comparatively small 
power, and -usually only for a limited time. It is natural 
then to think that when the power of electricity is avall- 
able in the wires which supply electric light, sucH’ a power, 
especially as it is so simply and réadily controlled, might 
be economically empjoyed for such purposes. 

But to drive machinery by electric currents yecessitates 
the employment of the appropriate electric engine or 
* electromotor,” which, as its name implies, is an engine _ 
which, by the ee of electrical energy, does 
me@hanical work. Su¢h engines have been known since 
1831, when Prof Henry figst constructed a rotating engine 
driven by electromagnets. Ritchie, in 1833, indepen- 
dently constructed an electromagnetic apparatus for pro- 
ducing continuous rotation. Fig. 1, which we borrow from 
Prof. S. Thompson's “ Lessons in Electricity and Mag- 
netism," shows a modification of Ritchie’s electromotor 


‘frequently found in collections of electrical apparatus. It 


consists simply of an electromagnet, CD, poised upon a 
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piva between the poles, N 8, of a steel horseshoe magnet, 


and fitted with an arrangement of , AB, as 
a commutator, by means of which the current arriving 
through the wires is so directed through the coil as to 
produce motions, in one sense, only round the axis. The 
pole C of the electromagent is attracted round toward 8 
until just as it nears S the wire beneath C passes from 
one mercury-cup to the other, so reversing the current 
and causing C to be ed from S and attracted to N. 
To el seme the er developments of these machines 
in the of Jacobi, Sturgeon, Froment, and others, 


, would be -to traverse ground too wide for the scope of an 


article like this, Paccinotti's discovery of the ring-arma- 
ture, which in 1869 he applied to tbe construction o an 
electromagnetic motor which was also capable of 
used as a generator of Quran Mp iran out o. 
sight, And the subs t covery of M. Gramme 
that hjs generator w work as a, motor was only the 
beginning of a new epoch in the history of electromotors. 
We know that all the magneto-electric and dynamo- 
electric ntachines used to erate continuous currents of 
electricity, whether of Gramme, Siemens, Brush, or 
Edison are rever:ióle. If we drive them by mechanical 
wer they yleld electric currents, and if of the other 
bind we supply them with currents of electicity, they 
can run pat surds and do work for, us. pu and 
loughing are now done every day by this means. We 
hive Siemens’ electric railway and jramway, and man 
other useful applications of the same principle, of whi 
. ` d * 
*. 
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one of the newest and most interesting is Dr. Hopkin- 
son's electrit elevator or “ lift.” 

But to come back t$ applicatfon of power on the 
very small scale ada for domestic ; several 
Mer motors exist, E of which can does excellent work. 
The earliest of these small modern motors is that of M. 
Marcel Deprez, invented about three years ago, and 
which (seo Fig. 2) of a single Siemens arma- 


ture, AB, of the old, well-known type, placed longitudi- 
nally between the poles of a horse-shoe, or rather a U- 





Fra. 2. * 
shaped steel magnet. The advantage of this arrange- 
ment is that the position of the armature utilises the 
whole field of force which lies between the limbs of the 
magnet. A large fumber of these little motors were set 
up by M. Marcel Deprez at different points of the 
galleries of the låte Paris Exhibition in illustration of the 
posue of distributing power from & central source. 
wo other forms of motor have more recently claimed 
attention, The first of these is the invention of M. Trouvé, 
and differs from that of M. Marcel Deprez in having an 
electromagnet instead of a permanent steel magnet to 
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produce the field of magnetic force within, which the 
armature is placed, "The ermaturb jp also fongitudinal 
and of the Siemens’ type, with a slight modification, 
suggested by M. Trouvé, wiflf the purpose of getting a 
more continuous action. è 

Fig. 3 shows how such a little motor my be attached 





to a sewing machine, The axis of the armature is here 
vertical and cairies a small disk or wheel of india-rubber 
which, when the motor is clamped in position, presses 
against the driving wheel of the sewing machine with a 
contact sufficient to enable it to drive the machine; a 


Fis. 4. 9. 


. work which in spite of the small dimensions of th® motor it 
accomplishes readily, on account of the high with 
which pe No steam-engine so small could possibly 
do the work without great loss, since steam will, not give 
up its heat at an indefinitely great rate. It is said that 
three of Fawe’s accumulators weighing 50 Ibs. each may, 
when fully drive a ing machine by a Trouvé 
‘motor for a whole week, working five or six hours 

day. Motors simjlar to this ‘gre been fixed by 


Trouvé in,hisglittle electric canoe, and are suggested by* 
M. Tissandier for balloon steering. . 
The favourite motor, however, at the present 'time 
appears to be that of Griscomsan American electrician, 
whose English agent is Mr. Paterson of Little Britain, 
and whi m he oo aid vari aM 
machine is only 4$ inches long, an es ia a over 
two pounds only. Bur tt is remarkably powerful and 
steady in its’ action. It can, When fed with a current of 
^ $ e e 


., little electric engines. 





requisite strength, rotate at a speed of 500 revolutions a 

minute. and in that tne will do from,22 to 29 foot pounds 

of work. The construction is extremely simple. There 
-is a Siemens’ armature ofi & horizontal axis, within, and 
, entirely surrounded by, the fixed electromagnet which 

nat only serve to produce a powerful magnetic field, but 
also acts as a rigid framework for the rotating parts, 
which is thus protected from injury. The contact of the 
wires of the circuit with the commutator is made by two 
springs with little metallic friction-rollers at the end. The 
irénwork is made of malleable cast-iron, and so combines 
the eias d of high magnetic power and of cheap pro- 
duction, ! the inventor, kis little 
machine the double-induction motor on accedunt of the 
reaction between the currents in the armature and those 
which supply the outer field-magnets. The inventor 
or y Kendad 


bi 


well with currents supplied from any other 
uate A medal was awfrded 

is Exhibition to Mr. Griscom for the 
excellence of his capital little machine. 

It will be rensrked Hat in each of the little modern 
motors described a simple Siemens’ armature is employed 
in preference to one in the form of the Gramme ring or 
other complicated pattern. This is simply a consequence of 
the diffi of oberen d these more complex kinds of 
armature cheaply on a s scale. -If they could be as 
cheaply constructed they would doubtless be preferable 
as having no dead points, and therefore not being liable 
to stick at sturting, though this rarely happens with these 
It will also be noted that the last 
two forms are dynamo-electric instead of magneto- 
- electric; that is to say their fixed magnets are electro- 


. magnets of iron, not permanent magnets of steel This 


is in order to gain space; for an electromagnet may be 
' made far more powerful than a steel magnet of equal 
size, and therefore for an equal power the electromagnet 
will be of less bulk than the magrft of hard steel. © 


4 CHAPTER IN THE HISTORY OF CONIFER 
THE PODOCARPEA ) 
‘THE tribe is limited to, three genera Nothing i$ 
Ew as to PEPER of two of these—Mricro- 
-cackrys and Saxegat represented now by à sin 
species each; but the third, P. , comprises - 
nine species according to Gordon! The fruits are 
drupaceous or nut- and the seed generally possesses 
a hard ghell and contains a dicotyledonous ro. The 
leaves are citer Cac nena uke tho yonar imbrica 
and m very to se “inc length ; an 
althoi 1 generally parallel-nerved, two species in the 


Kew Herbarium have distinctly dicotyledonous venation. 
Like the rest of the Coniferze, some ies form colossaf 
200 feet in height. ey afe classified in 


which 


trees, ex 
the * Genera Plantarum" 1nto EE ea 
ast Indies; 


contains the daly-Conifer indigenous to the 


Expodocarpus, comprising the vast majority of the species; 
Stachycarpus, and r orat had Tho two latter sections 
are re in the Eocene, and are at present limited 


to the Malay Archipelago, Australia, New Zealand, and 
Seuth America. Notwithstanding their distribu- 
tion and the evidence of vast sargai which the genus 
pe scarcely anything is known of their past history. 

seri eps diem lli has little to dis- 
inguish it from better-known Coniferz, and the fruits, in 


. fossil condition, seldom present an E Ebr 
their gymnospermous origin can ,be cept a 
* Bir Josef Hooker bolieves eventually bo reducki lem than 
orty, te reveal te vary iy Posen LÀ B 
. . * 








doubtful and undescribed species from Aix-la-Cha 
rar head i En of earlier age than *Eocéne, ar 

ey disap temperate Euftope with the Oligocené, 
Like the caria and other era innum 


erable, they 
seem to opposesthe theory that all plants have originated 


in northern regions, and passed south by way of existing / 


continents ; and unless it is supposed that their present: 
distribution was accomplished prior to the Cretgceous, we 
are forced to admit, in order to explain their presence in 
Chili and other parts of South America, a land connection 
far to the south of that admitted by Wallace’ and those 
who share his opinions. No trace of pod has in 
fact been made known either from 
American Cretaceous and Tertiary floras, € > 

The fossil Bodo that are known may be con- 
veffiently classified dier two heads—those that have, 
shed their leaves separately, and those that have shed 
them adhering to branchlets. ` : 

Of the former, various ies have been described by 
Saporta, Heer, tn : Eti gehausent and others, ranging 
in time from the Sħessonian to the lowest stage of the 
Aquitanian. They therefore form a group in Central Europe 
essentially characteristic of the Eo and are quite un- 
known in the Miocene, except in Italy. They occur at Aix, 
Lat. 43°, and extend upto about Lat. 48°, which re 
their Eocene distribution as at présentpublished. It may 
therefore emphasise the im ce attaching to a pro 
examination of our British Eocene floras, when I state that 
mey oare now been found not only at Bournemouth, but 
in dun al Aa far nore ae Dott SO. The 
British species differs from all.those previously figured, 
for it has a broadly sessile and arti ae 
the others are represented as tapering to a point. 
The leaves, though scarcely 2 Kui bread sometimes 
reach 5 inches in length. Those from Mull, and, as 
far as can be seen, the half-leaf from Antrim, are ifi- 
cally identical with the Bournemouth form, and is 
the more remarkable since the latter is confined to the 
uppermost bed under the Coastguard Stgtion, and has 
never been found in any of the other numerous beds 


Arctic or the, 


r 


from which I have so largely collected. Of the Conti- ' 


nental species, the nearest to it are mostly from Aix, 
ee oe a DE 
affinities with ours, Besides the identity in anae 
of some of the leaves with many pres odocarps 
as P. andina, the microscopic structure of the leaves and: 
wood peculiar to’ them was recognised and explained by 
Unger. I have not seen any records of the fruits being 
found, and although some from Bournemouth might 
belong to the species, no essential character is preserved. 

Of the Podocarps whose leaves are, shed attached to 
branchlets, only the most insignificant traces have been 
hitherto known. I have now to add at least two species: 
whose foliage, fruit, and flowers are preserved. 

The first and most ancient is from Alum Bay, and has 


hitherto been supposes a Sequoia, a Taxus, a Cypress, - 
C 


&c., by distin ontinental PED MATE 
examined it Possessing polymorphic foliage, into 
the “ Dacry " division of Hooker. By far the 


larger proportion of the foliage collected is distichous, 
being much smaller than that of the yew, with the bases 
of the leaves. prolonged down and adhering to the 
stem, and with three out of the fve rows, though still 
recognisable, reduced to small dimensions. This abor- 
tion of some of the leaves, in order to permit the remain- 


der to expand into two lateral rows, is exceedingly charac- : 


teristic of ancient Conifere, and still survives 
being probably the precursor of the trul 
arrangement seen in Taxus, Taxodium, ‘ove 
other existing Conifers. The fruit is small, 
and remarkable as occurring on the distich 
The fossils of Alum Bay were, lafely, collected 
i cipally for sale, and ‘the unattractive imbri . 
ius and the insignificant-lookipg fruit were doubt- 
. * * e. 


Sequoia, 
distichous 
and 


ted, 
branches, 
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less passed over. Th it I possess is attached the printing of the third and conckaiigg volume will fhortly be 
branch modus Bud visitio Alum Bay commenced, - © E x: 


on which I was able ® co any fossils, for within a 
few months of that time leaf-bed disappeared with 
the recession of the cliff It is the only*Conifer known 
from Alum Bay, er even from the Lower Bagshot forma- 
tion, and all others should be erased from the list. 

The segond species is from Bournemouth, and is known 
from even more ample material The foliage is also, 
dimorphic, the distichous type being however very sub- 
ordinate and confined, as in P, cwprossina and other living 

es, to ghort, simple branchlets. A complete seedling 
t with its roots possesses an irr distichous 

. something like that of the-Alum Bay species, but 
becomes imbricated towards the 
seems to have retained this 
shown by several branchlets, dt then to have 
assumed a semi-imbricated foliage, which is exceedingly 
px The full-grown tree principally possessed im- 

icated follage, and the position the distichous branchlets 
occupied can only be i from éxisting allies. The 
largest branch is. about fifteen inthes lorg, and is com- 
posed of about thirty branchlets ; but this is 
in ce by another seventeen inches long, whose stem 
. is reet The simple branchlets are slender, 
. about six inches dong, and were often shed singly, but 
both branches and branchlets, as ee ce 

sv Me dE nA Bad RM ken 

off by wind. ^ fruit is a berry of about half an inch 
diameter, clustered in three, shortly stalked, and borne on 
an imbricated branch, and the male catkins are in pairs 
and terminal, The. tree was-probably of large growth, 
and pendulous. A third form, which I cannot assign with 
et reason to any genus but Pod has 

iage. Both of these types seem extinct, with their 
nearest allies in the Australian region and the Oriental 
Island region of Wallace. ° 

In addition to these there are fruits from Sheppey which _ 
I believe to ES pose pus, one at least seeming identical 
with P. elata ee The whole of the forms will 
be published and fully illustrated by the Palaontographical 
- „Society In their usual exhaustive manner. 

_ The study of the Lear Coder) together with that 
-oF the ferns, has already to some not unimportant 
rectifications, RS Dr LIBET ied have been exactl 
correlated with those of Bournemouth, and now the M 
and I believe-also the North of Ireland beds, can be 
clearly shown to be Eocene. I also hope in my next 
journey to Iceland to camplete the correlation of the 

ertiary beds there, and of Scotland and Ireland, with 
those of d, which I cannot but regard, from 
whatever aspect are viewed, as of considerably earlier 


age than Miocene, J. STARKIE GARDNER 





NOTES 


WE are glad to see in the recently published number of the 
Sournal of the Linnean Society Mr. Bentham’s important paper 
on the Graseinas, giving the critical results of his examination 
of the leading groups and genera of that important family, 
Having been read so recently as November 3, 4881, it has been 
printed and issued to the Fellows with commendable repidity. 
We understand that our distinguished English botanist is, not- 
withstanding his recent severe domestic affliction and his advanced 


age, In excellent health, and thet ho is daily engaged in the |. 


Herbarium of the Royal Gardens, Kew, in the continued pre. 
paration of*the Genera Plantaruse—the monumental work on 
the genera of all known flowering plants, of which fhe first in- 
stalment was, published in 1862. Sir Joseph Hooker and Mr. 
Bentham have been occupied with its elaboration for the last 
quarter of a century, and it will be with feelings of no small 
satisfaction that all etudentz of systematic botany will learn that 
: . 
G a . 
e. 





MzssS, MACMILLAN AND Co. will shortly publish an 
account of the late Prof. James Clerk by Paof, Lewis 
Campbell, of St. Andrews, and Mr. Wiliam Garnett, late 
Fellow of St. John’s College, Cambridge. We understand that 
Prof. Campbell was Maxwell's intimate associate in early life, 
and Mr. Garnett was associated with him as demonstrator at the 
Cavendish Laboratory from its opening in 1873 until Prof, Max- 
wells death in 1879, The work will consist of (1) a biographical 
outline hy Prof. Campbell, with selections from correspondence ; 
(2) by-Mr. Garnett, a popular account of Marwell's chief con. 
tributions to science ; and (3) & collection of his poems, a few of 
which are already known to the public, while the greater 
number af them will now be published for the first time. 
The book will be illustrated with one or more steel plates 
of portraits, and a series of outline skefches of early scenes, 
done by Prof. Marwell's cousin, Mrs. Hugh Blackburn (J.B.), 
from drawings made by herself at the time; also with coloured 
and ether diagrams expMinatory of his scientific work, some of 
which are taken from original water-colour sketches of his own, 
Not to dwell here on Prof, Maxwell’s eminence as a man of 
sclence—the originality and depth of his character, his religious 
earnestnes, his amiability, and his quaint ironical humour, may 
be expected. to render this presentation of. him by intimate 
friends more then ordinarily attractive to many readers outside 
the scientific world, The whole will be comprised in an octavo 
volume of about 500 pages. 


UNDER the direction of the Trustees of the Gilchrist Educa- 
tional Trust a course of scientific lectures by Mr. Lant Carpenter 
has just been given in fire Lancashire towns, The total audiences 
were from 3500 to 4000 per week, chiefly artirans, who maintained 
their interest to the very end—the same people coming night 
after night—end in some instances going to anothertown in the 
same week to hear the lecture over again. The lectures were 
well Ilustrated by experiments and by the photographic diagrams, 
&c., tn the oxhydrogen"lantern. The latest developments of 
sclence were treated of, including the storage of energy and the 
electrical transmission of power, At the close of the course, 
hearty votes of thanks (with requests for other courses} were 
gamed to the Gilchrist trustees and to the lecturer, 


THE staff of the Russian observing station on the Lena left St, 
Petersburg on December 37. MM., Yurgens and Eigner are 
intrusted with the astronomical, magnetical, and meteorological 
observations, and Dr. Bunge will make researches in zoology, 
botany, and geology. They expect to reach Irkutsk with their 
instruments, in two months, and to begin next spring their 
journey to Yakutsk, so as to be able to open the polar station tt 
the month of the Lena, on August 1, 188a. ° 


Tux rate of the cricket’s chirp varles with the temperature, 
becoming faster as the latter rises, Recently a writer in the 
Siem: Ganetts (Mess,) gavo the follewing rule for estimating the 
temperature of the air by the number of chirps made by crickets 
per minute ;—'* Take seventy-two as the number of strokes per 
minute at 60° temperature, and for every four strokes mort add 
1°; for every four strokes less deduct the same.” In a letter to 
the Popular Science Monthly, Margarette W, Brook gives an ac- 
count of ms she made with a view to testing this ruleech 
twelve evenings, from September 30 to October ry. Her column 
of temperatures as computed by the rate of vibration shows a 
thermbmeter, ' 7 

THE, industrial of oxygen has engaged much 
thought, while the uses, on'a large scale, of that agent have not 
been very exactly determined, Af Pussy there are now works 

' e . 

e - , e. 
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for prodicigg the gas-according to an improved method 
G MM. Bus Elba. Micah the hiekat wilde, bo Gyia 
as an industrial agent, and, indicate various applications of 
it. The process is the well-known one in which caustic baryte 
- absorbs dkygen érom the air, and gives it up under heat, Bya 
special way of preparing the beryta, however (described in 
-Annales Industrielles), they render it highly retentive of its 
absorbent power, obviating the necessity of frequent renewal 
"After 400 operations there was (on microscopical examination) 
no’ appreciable change. The baryta is placed, at Passy, in 
metallic retarts connected, in groups of fifteen, in two furnaces 
heated with gaseous fuel. A locomotive engime drfres Root 
blowers, which force air into the retorts ; after peroxidation the 
oxygen is liberated by heat, and pumped into the gasometer 
. through ah apparatus which remeves traces of carbonic acid, 
-As it is fount that the peroxidafion takes place better with moist 
than with dry air, the air is passed throug}? a saturator og js 
way to the retorts. For production of 5ooo.cubic metres of 
Grjgun a day tu Paris, dt i ettriated (from the data at Pusey) 
that the cost per cubic metre would be from o'13 to O'I5 franc, 
according axcoal or coke was used for fuel The price df 100 
_ kilogr. of buryt& prepared by the new method is about 250 
francs. 


MILITARY surgeons are familiar with the remarkable attitndo 
retained by soldiers who have died on the battle-field. Recent 
experiments by M. Brown-Séquard (Comigies rendus, December 
26) throw some light on the phenomenon. It is proved (1) that 
a true muscular contraction may occur s certain time after as 
-well as before death; and that this oontraction may last long, 
and pass into the state of cadaveric rigidity, or disappear com- 
pletely, so that ono may then recognise the peraistence of mus. 
cular irritability ; (2) that of the different parts of the brain, the 
cerebellum has most power of producing contraction after death ; 
(3) that the retention, by soldiers killed on the battle-field, of 
the attitude they had before death, depends not, on a sudden 
- occurrence of cadaveric rigidity, bat on the production of a true 
contraction. 20 e " ! 

IN a paper lately read before the Royal Society of Tasmania, 
Sir J. H. Lefroy gives a new determination of the magnetic 
declir&ton—8^ 49'*3 E.—at Hobart for the year 1881, which he 
had made an thé site'of the old magnetloal observatory. of 
1840-48. He notes the observation of Tasman in 1642, that 
“near the coast here” (Tasmania) ‘‘the needle points due 
-north,” and comparing this with the values obtained by some 
modern observers shice 1840, he concludes that the declination 
which had been increasing up to the time of the magnetic survey 
pan Dr. Neumayer in 1863, is now decreasing. At Mel- 

Tap Uc bea Dee n that tie) declinailon chas. been 


decreasing ice 1855 

THe Univernity of St. Petersburg has had added to it an- 
astronomical observatory for tlfe students. Until now thes» 
'síndents who wished to learn practical astrondmy have been 
reduced to make use of ‘the very old observatory of the 
Academy of SciÉncoa, with its old instruments and a complete 
went of any accommodation far study, or to find some friend 
among the officers of the Military General Staff Academy, who 
study at Pulkovo, Now St. Petersburg"has a fine observatory, 
~ Pa ml hare aa came escalate Thie ribje 


ST. PETERSBURG is to have its Electrical Exhitetan, organised 
by the Technical Soclety. "Several manufacturers of electrical 
apparatus and several Russiaw inventors have already promised 
thgr co-operation: ' : 

"A VOLUME of considerable interest has recently been published 
by Friedenehsen and Co, of. Hamfurg—'' Dr. Ludwig Leich- 
Banii fnere an seine Pate edited "by Dr. G. Neu- 
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mayer and Otto Leichhardt, a npphew of the unfortunate 
Australian explorer., These letters are of spetial interest at - 
present, when rumours come fg Bustrzila -that the journals 
and other traces of Leichhardt have at last been found. The 
letters extend frd 1834 (Gottingen) to April 3, 1848 (Macpher- 
son's Station, Fitzroy Downs),  Thesb letfers give one a high 
opinion of Leichhardt’s qualifications for the work of explora- 
tion, He had an excellent education not only a® home, -but 
during lengthened residences in London and Paris, He had a 
strong love for natural,science, was a shrewd apd accurate ob- . 
server, and a writer of considerable graphic power His account 
of life jn London &nd Paris is decidedly interesting, and his 
letters from Australie during his exploring work lead one to feel 

the death of the writer was a real loss to science, These 
lettera were quite worth publishing. Appended is a long paper, 
by Dr. Neumayer on asa naturalist and explorer, in 
Nibh theese miliy gareta bu ieeiiacom alobi malic 
tions and character. 


THE Association for the Improvement of Geometrical Teach- 
ing will hold its annual meeting at University College, Gower 
Street, W.C., on Wednesday, January 11, at II a.m., when 
amongst other business the Code-of Rules drawn up last April 
wil be submitted for confirmation, The following resolutions - 
will be proposed : That the proofs of the fropositions contained 
in Book I. of the Syllabus will be received by the Association; - 
and that the Committee for Elementary Plane Geometry. be 
instructed to add a collection of exercises to the proofs of, the 
propositions of the Syllabus, AlN persons interested in the 
objects of the Association are invited to attend. 


Tux"number of visitors to the Royal Gerdens, Kew, din 
the year 1881 was 836,676, the largest hitherto recorded, 


V 
AMONG the special articles in the Amswaire of the Brussels 
Observatory for 1882 are- the following 1—A list of 2000 com- 
munes in Belgium with their altitude according to the official. 
survey ; a paper on the conformation of the terrestris] globe; a 
series of studies af sunspots in their various relations, by M. 
R. Tamene ; tides on the coast of Belgium, by F. Van Rymei- 
berghe ; asteroids and comets discovered in- 1881, by M. L. 
Niesten, 


ip AE E SI ME T. 
a student at the Royal Agricultural College, Cirencester, has 
been appointed Director of Agriculture in the Presidency of 
Bombay. 2o . 

A SCHEME is on foot, having been ap by the Municipal 
Council of Paris, for extensively lighting with electricity the 
quarters of the Prefecture of the Seine, in the Tuileries. Tt às 
the work of M. Cernesson, and comprises lighting the Salle des 
Séances with eighty Swan lamps (in place of eighty Caroel 
lamps) and six Siemens arc-lamps ; lighting the library with 
forty-eight Maxim incandescent lampe (qn the present lustres) ; 
another room with twenty-four Lane-Fox incandescent lamps ; 
another with twenty Swan lampe; the Salle des Pas Perdus 
with two Werdermann lamps; a lobby with two Siemens’ 
lampe, and a staigcase with four Brush lamps. The whole will 
require an outlay of 75,000 francs. The horse-power necessary 
is 44, and while the idea of obtaining this from the Seine hss 
been considered, it has been decided to ‘set up a gas-engine in 
the court &F the Tuileries. A portion of the motor force is to be 
employed for electric hoists, for driving ventilators, and other 
uses. . 

From the Annus] Report of the Government Botanical ` 
Gardens at Saharanpur and Mussooree for the year ending March 
last, we gather the fellowing facts :—On the collection and pre- 
peration of drugs, which seems to be an, important item in the 
work of the establishment, it is stated thatean indent for 200 Ib. 
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of Taraxacu extract frourtha root of o Dundelioa areena 
officinale) was received fygm Calcutta, Bo supply this demand, 
"which wus the first’ occasjon && which Taraxacum extract was 
supplied from the Saharunpur Garden, the segds were sown over 
about half an acre pf lagd in Angust, and the roots were dug up 
during the month of March and thoroughly dried tn the sun, 
^ after w they were reduced to fine powder, this powder was 
"- then pat into water and allowed to stand one night. The mixture 
was strained through fine cloth, and the clear liquid was then 
heated in a water both until it had acduired the proper consist- 
ency. During the heating process a certain quantity of rectified 
spirits of wine was added to the extract. The heating pro- 
cess being the extract on becoming cool was put into 
suitable jars and despatched. Of the Chuffa or Earth Almond, 
the tubers of Cyperus esculenta, a nativo of South Europe and 
North Africa, Mr. Duthie reports that about two dozen tubers 
have been recetved from Dr. Schomburgk, of Adelaide, and of 
this number about one-half had started into growth and were 
thriving luxuriantly. The tubers of thi$ plant are üsed os an 
article of food in Egypt and in some parts of Europe, and they 
are now recommended for feeding sheep, hogs, poultry, &c., for 
which purpose they are largely used in the Southern States of 
America. Of Lucerne (Medicago sativa) it is stated that the 
demand for seed istvery year increasing, ‘‘In addition to ita 

good qualities as a fodder plant for horses and oxen it has the 
farther advantag’ of being a perennial, which is very little 
affected by the extremes of heat and moisture it has to endure In 
North India. The Argan (Argeria siderexylen), a valuable oil- 
. producing tree of Morocco, has been received at Saharunpar, and 
every caro will be taken with the plants should the seeds germi- 
pate, Mr. Duthie says, ''I find from a list published in 1854 
by the late superintendent, that the tree then existed in the 
+ Saharunpur Garden, As none of the original trees are now to be 
Oba 2 would appesi that phe Cure of tils, part. of. Tödia- is 
not altogether suitable.” 


Unpas the title of a “Catalogue of the Phænogarhous and 
Vascular Cryptogamous Plants of Indiana” we have received a 
small octavo pamphlet, giving as we believe the first complete 
catalogue of the-flowering plants and ferns of the- well-known 
State of Indiana, The flora numbers 1432 species referred to 
577- genera, and no doubt further additions will from tifhe to 
time be made, The authors of the useful flora are the editors 
of the Botasical Gaactte of Crawfordsville (J. M, and M, S. 
Coulter) afd Prof. C. Barnes. . 


THE last numbeyof the Zagéste (Memoirs) of the Caucasian 
Manch of the Russian Geographical Society contzins a valuable 
paper by the lete P. K, Ushar, on the ' Oldest Traditions on 
Caucasus," 


Wr have just recetved the first part of a second series of Dr. C, | 


Fr. W. Krukenberg's '' Vergleichend-physiologische Studien,” 
Heidelberg, 1882. This part, of over 180 pages, is taken up 
with a number of very important and interesting memoirs, on 
tuch subjects as “ On the Temperature at which the Lymph’ of 
Invertebrates  Coegulates," ''On the Colour Substance of 
Feathers,” “On the Protective Coverings’ of the - Echino- 
derms,” &c. 9. 

THx Polytechnic has at last been sold, and will finally close 
on January ar. Until then a varied programme Will be pre- 
sented daily, including new- musical, optical, magical, and 
. popular scientific entertainments, as well as a rckaewf7 of very 
many of those that have been characteristic of the place during 
the last twenty years, ^ i 


Eyma f vourdble Repot is to hand of the Sheffield Free 
Publi; Libraries and Museum, Meny additions have been made 
to the latter, and thè small observagory attached, and which is 
- à " : 





open IB pabliey was visited cating the’ yrap-ey abo gone 
people. 


Ox December 29, 1881, two strong shocks of earthquake were 
felt at Kiangari, in the province of Kastamgnmi, ‘The move- 
ment was from east to west, Considerable damage was done to 
the village, but no details have yet been received at Con- 
stantinople. 


We have received from the Society of Telegraph Enginesrs a 
list of the additions to their library during the past year ; this 
Ubrary,,we may remind cur readers, is now open to the public. 

Tux Waterford Literary and Sclentific Association have begun 
to publish thelr Proceedings. The part for 1880-81 contains 
abstracts of various lectures and papers, and the fafth Annual 
Report records the steady succus of the Association, 


© iz additions to the Zoological Soclgy’s Gardens during the 
past week include a Rhesus Monkey (Macocus erythkrous) from 
India, presented by Mr. Wm. Trent; a Marsh Ichneumon (Her- 
pesta galri) from Senth Africa, presented by Mr. Ernest 
Wells ; an Indrance Owl (Syrvttem tna'romec) from Ceylon, pre- 
sented by Commander Burkitt ; a Short-toed Lark (Calandrella 
brachydactyla), British, presented by Mr. H. A. Macpherson; a 
Pike (sox Axcis), British fresh waters, presented by Mr. George 
Seaton; & Malbrouck Monkey (Cercopithecus cynosmrus) from 


pines, purchased ; a Molucca Deer (Cervus meluccensis), born In 
the Gardens. p 





PHYSICAL NOTES 


THE vapour-tension of toixtures has been lately inveati- 
by Herr Konowalow ( Wied. Ann., No. 9) in the case o 
first four members of the alcohol and the acid 

mixef, in various proportions, with water. Curves" were 

as abscissee and the tensions as 


mmm or mintmum of tension correspo: 


(e.g. propylic alcohol, butyric acid); (c) Those whose curve has 
a minimum (eg. formic acid), Herr Konowalow shows, from 
a table of all constant mixtures known to him, that 
in all the 


com pressing used in his recent not I 

This has been dane (Js. Belg. Acad. No. 8), a pressure 

af 8000 1 Tew scono ami tempera of) 
prod 


kalal alphas Po tists density of the vesicular is 
less than that of the other, M., $ further directly deter- 
Hine Mie spacie gravity of raoe at different tempere- 
tures, measuring expansion; and by caloulation he 
the result that vesicular sulphur has probably the same 
gravity pul etter eg sulpHin® (17960). also that 
sulphur ferire t teet 
which it us proie Eus 80° it has the same specific 


ae 
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vity gut zero. This gowtraction M. Spring thinks probably | some length, and in connection therewith need only add that a 
"gig tare, The gates. Sig i sulphur! map is now given of Voreage! alae Lient, a rey 
anoth Belgian Acad The geogra notes bring us teresting news of African 
Sp cue erate (as A a rea tion pene poros exploration, chiefly on the east side of the continent, and hold 
. te Gace CULE of eet iun for certain of them, | out the hope of awuture E pepet on the Hide Reem interior c£. 
as sulphur, selenium, and tellurium, nickel and cobalt, iron and | Mozambique by a new 

aluminium, tho former is inversely proportional to the latter. THe fint seven sheets of the large of Eastern Equatorial 
Otherwise expressed, the dilatation atom (in the groups bi c de are anon oU EE Mr. Ra was 
specified) is constant, The possibility is thus ested of deter- | entrusted in 1878 by the Comncil of the Geograp Society, 

` mining the number of atoms contained in a molecule of a solid | are at last ready for issue by Mr. Stanford. ] 


substance. + M, Spring is investigating this. DR. HARMAND, whe bas for same time been un assistant . 
Pror. W. HOLTI, inventor of the well-known Holts electrical | secretary of the French Geographical Society, and has lat 

machine, has recently studied the various pasgble Ways of | been appointed Consul for France at Bangkok, is shortly to & 

arranging the inductors and armatures of his machfne. This t ome) Po tus offered foi making natuta! SIEUT 


research was undertaken with a view pertly to in the | and ethn collections in the Indo-Chinese peninsula, 
action of anal machine of Topler, In which fixed P 


piate in not pieron as in e Hale Machine, and partly o arer: | vr MATE Toe parts 37-25 of fhe new edion Sn 
tain the reasonf for the shifting brushes of light to be obseryed it Ge rand neighbourt E tes; eller 
in ‘the ordinary Holts machine. The researth, which is (pq | m d du en pe MR ee nce 
lengthy to. feproduce hete, led to He cence that tiere ibm guy ; 


logical chart of the world; Iran and Turan; of 
advantage in the apertures of the fixed plate. South America ; sheet af the abx-theet map of pun America ; 


To charge the electrodes of 2 secondary battery to their maxi- North-East Afrion and America ; South ca and Madagarcar, 
mum potential requires a ity of electricity roughly progor- Other three parts, containing eight maps, will conclude the new 
, Honal to ther surface. But if the source fram whence the | issue of this Standatd Afta whlch will Lave ninety ire maps 

is derived is of an electromotive force inferior to this | in all. 


{hap qne polerieetion charge 15 limited, not by the-| mye Deutsche Geographischa Blatter Band 10) of th 

surface of the merely, but by the fact that the oppos- IER Doricie Googe the aor S heathens 

ing polarisation completely stops the current, M. Blondlot has _sent by the Society to explore the B Straits on, 
iri vege te Cypiger of charge required to, po larise ‘mainly for commercial purposes, Capt. pp 

hig bel idein Ca ecd mien dada butes a paper on the position of the c ice the pest 

tromo e s Cad Deren and nd ne fungi which was peculiar in some respects ; Capt, Koldewa 

ie the ceca with fa tater & na a a ue pr 

a battery, a ballistic galvanometer, and an 


nocle ectly acquainted, but 
apparatus for closing circuit d a determinate fraction of a | V kind 
second. By the device of the aren of one or other which the Aretio o tations ought to do cre 


of thn eleciroday M. Blonälot was able to study md pied Ip Por Cane Dubsam thet he was tie Rot and es 
the two cases of polarisation by oxygen and of pt e 
The author forthe: sheers l ut D) sation bY | Wrangel Land in 1866. Ta'a note on p. 448 of the ‘Voyage. 
ias n elementary capacity of an Poder for ic of the Vegu,’’ vol. i, Baron Nordenskjold, however, itc 
electromotive forde does not dépend on the nature of the edendi that Dallmann should only now have mentionéd this . , 
Pisone pi The; tet ls c bad le qualitutrve 
It follows that to Piece pilus moo 1873, Herr Dietrich Reimer of Berlin his published at 





eal the electromotrve force an electrode and important contributions to the literature of African ex- 
` electrolyte of value e, toa value ty uantity of®elec- poration, nde the title of “Beiträge rur Entdeckungsgeschichte 
Eier us alra required, ahateen the cien nature of the as." The first issue was a series of small maps showmg 
Further, tha charge of tho donble electro layer ct Aeaee T a general knowledge of Africa from antiquity 

nee of contact of an electrode end electrolyte does not | down to the nineteenth century, second contains a pa 
depend on the nature of the e if the electric difference | on the part taken by G -in African exploration, a 
eremains the same. M. Blondlot also given an absolutes map, with text, showing what the various nationalities have done 


-measure of the initial capacity latinnm in water acidulated | for African exploration during the nineteenth century. | The . 
sulphuric acid, and shows Parti ci cae oy under third iais fa'a ene ee Paul Poggo 
influences. | during his exploration of the Lunda States, in the eater Pesin., 
' the Congo in 1875-6. The fourth volume 


Z : r or Herr Otto H. itta exploration on a he Pet 


& 





GEOGRAPHICAL NOTES 1877.9. TIR Eo or vale S erra the EMI dee 
jasues, w can e of mu etelled wor 
THE of the Geographical Soclety of Tokio for the corapetnt acleating ofe etèr We trut Herr Reimer sill be © 
. I bas just been published. It is printed wholly in the encouraged to continue his enterprise, ] : 
Japenese cter, and it» contents are therefore inaccessible to 
few European readers, Besides reports of the | THX Vienna ; cal Society oalebratpă the twenty-fifth 
Sieve ete ate ae anniversary of it» f£ non Deceinber 22 Jast, The & 
.' on Sagbalin and the Kurile Islands, and one on the hist numbers 74 honorary and 644 ordinary Members; its jibrary 
CEE ar one d nee eee M consists of nearly 11,000 works, 
themaelyés into: a society fur publishing a Bical yesh Mss bas, changed lanis, 
n of that country. This will contain Up De ier its, editor was the well-known 
il at wil be new to dagha rad as no Ja Eas, quedas Pr. ayh nya lela his place is now taken by Prof. ` 
Io - into-Central Asla from the side of China. The will in future confine its 
& ve giren us new information tent? solely t sub 
e ee much oils tn oar Ped] con k e ethnoĝraphical subjects. 
know aM SN ETT AREE eae CRISE ee ee Deme o ea 
"Mta, E. C. Honz's paper on Lake T forms the ACTION OF FREE MOLECULES ON RADIANT 


staplo ofthe January issue of the Geograp Bociety’s Zro- ND ITS CONVERSION THEREBY 
cacdings, The two maps which Mr, Hore furnishes are a valuable INTO SOUND: 


uu A ee ee ER a 





‘ first time delineated with co to accuracy as a° whol [ HE lechare pens with a brief reference to the researches of 
TYS map of the southern Pea the lake, Ldvingatoue’s: Take i Leslie, Rumford, and Melloni, The of Tyndall 
"Liembe, is on the scale of five miles to he iach. and Magnus, as fer as they bear upon th subject, are 
Mr. Merkhsyn's.peper on the Xess expedition and Co then succinctly sketched, their points of difference being . 


dore Jansens notes on recenj*Dutch Arctic veyages, and 7 Abstract of dhe Baier Looture, by J. Tyndgll, F-R.S. given at tho 
Smith’s probable position we have already referred to at Royal Society, November sy 188x, 
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signalised and briefly disgumed, This i sketch ts | from one-twentieth lobe cic uda caule tar ted 
wound up by & reference to a recently- per by Lecher | from 2 per cent. toe35 per cent. of the total radiation, Such 
and Pernter, who, while the 1 the matter of | experiments, recently verified, y dispose of the hypothesis 
gases, dissent from him in of vapours, These investi- | that liquid films were the cause o the observed absorption. 


gators are especially emphatic in affirmmg ,the neutrality of Se eben esto bypothasis ihe da idrico that 
aqueous vapour to gadiant heat. Following Magnus, they refer liquids exert on radiant heet an absorbent powé which is 

to their vapour, It assumes, in other words, that the 
h to say, to the condensation of the-vapours on the surfaces pf | absorption is the molecule considered as a whole, end 
the e@f rock-salt used to close the experimental tube, and | constituent atoms of the molecule. For were 


d 
seat of 
not 


E 
t 
Bs 


the same as those obtained with the other, — - were ved, This result has been recently tested and 
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t i experimental tube, 
ee In this way a calorific beam was hydride of amyl vapour, at a premure of 6°6 
along the of the experimental tube without at all impinging. snc is equivalent to & liquid layer 1 milin. in thickness, 


the 
that the fractional part of the total radiation absorbed in the Gahan Bal phere Cae hein 
case of the lime-light was less than that absorbed in the case of intermittent by a rotating perforated disk, was caused to ing: 


(o ome ligit atmi, parity of | absorbent gas or vapour at every stroke of the iĝc beam, 
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sound would, of course, 
be determined by-the apres power of the gas or vapour, 

on the s Placing sulphuric ether in a 
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sulphuric 
the one-twentleth of an finch, an absorption of a paent absorb a large of the rays most influential 
With a thinner the sound. ee ee ee 
vapour, oven this absorption vanished, , in passing | lenses of -slt and to concavo mirrors silyered in front, He 
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employes! various sources qf heat, including that of the electric 
lamp. The “lime-light *he foma: tery. vement, With the 
limelight “end conckve mirror, ing intensity 
were produced by all the highly absorbent gases vapours, 


chloride of methyl was loudest. Conveyed 
dO ea by tae or ia-rubber, the sound of this 
gas seemed as loud as the of an orgen, Abandoning the 
ear-tube, and choosing e suitable recipient for the the sounds 
were heard at a distance of 20 feet from their ori As re- 
gards intensity, the order of the sounds, in gases, corresponds 
exactly with the order of their absorptions of radiant heat, 
‘Among vapours sulphuric ether stands highest, this result being 


- in part due to the great volatility of the liquid. But the inten- 
sity of the sound ia ae A t on golatility. 
The specific action of the molecules on t héat és as clear 


shown ın these experiments as in those previously conducted 
the expernmental tube and th e. Upwards of elghty 
vapours Save been tested in regard to their sound-producing 
wer. * m 
With to aqueous vapour, whose action upon radiant 
heat even the latest publications on this subject describe as*wff, 
it-was ipti Dieet og to be able to question the vapour 
itself as to its rbent power, and to receive from it an answer 


which did mot admit of doubt. A number of bulbs about an^ 


inch in diameter were placed under th receiver of an air- pamp, 
with a vessel containing sulphuric acid beside them. en 
T iey wee to an intermittent beam, The 
well air within the proved silent, while the slightest 
admixture of humid air sufficed to endow it with sounding 
wer. Placing a little water in a thin glass bulb, and heating 
t nearly to its boiling paint, the sounds produced by the deve- 
loped vapour are exceedingly loud. The bulbs employed in 


these ts are bout a cubic inch in volume. 
They may, however, be reduced to one-fiftleth or even one one- 
iunared of a cubic inch, Whena minute drop of water is 
vaporised within such little bulbs, on their exposure to the inter- 


mittent beam loud musical sounds are produced. 

It is to be borne in mind that the heat employed in these 
experiments, as it did from a highly luminous source, 
was absorbed in a far smaller degree than would be the heat 
from bodies under the tem of incandescence. 


To render the correlation of somi ipee. Psi and 
pours w. 


*adiath complete, all the gases and va. ch had been 
'exposed to intermittent beam were examined as to the 

on of their elastic force k, the Abiorgion of 
ater A glass ee een 3 inches in 


Jader; goa 

diameter, had its ends ith transparent plates of rock- 
salt. Connected with this cylinder was a narrow (J-tnbe, con- 
taining a coloured li which stood at the same level in the 
two arms of the |J. The cylmder could be exhausted at 
pleasure or filled with a gas or vapour. When filled, the 
sudden removal of & double-silvered screen permitted the beam 
from the lime-light to pass through it, the augmentation of 
elastic force immediately d by the d of 
the Il in one of the arms of the [J-tube and its n in 
the er. The difference of level in the two arms gave, ın 


rphon, varying exceedingly ene ” 
“strong” “moderate,” ‘‘westk,” to ‘‘inandible.” on du 
conn n reference was made to the interesting experiments 

of Prof, Rontgen, an independent and successful worker in this 
- feld. e. 

In conclusion, the lecture draws attention to the bearing of its 
results upon the phenomena of Hon ONDE views no 
Magnus regarding the part played by mist or are ref 
to and attention is Handi vanos observations by Wells 
which are m oppositiom to these views, The observations of 

Leslie, Denham, Hooker, Lavingst Mitchell, 
and with the 


nearly eight times to abot twice-the visible. "Could we get 
above the screen of atmospheric vapour, 'a large qmount of tho 
licel tuys cull aiearenly be reed to the solar spectrum, 
This conclusion has been recestly extablifhcd on the grandest 
scale by Prof, Langley, who on September 10 wrote to the 
lecturer from an’ elevation of 12,000 feet on Mount m 
‘where the ar is perhaps drier than af any ther equal altitude 


ever used for scientific investigation.” An extract from Prof. 


Langley's letter will fitly close this summary :—'' You may," he 
says, “‘ be interested in ing that the result indicates a great 
in the distributio of the sdlar en here from that 
to which we are in regions of o humidity, © 
and that while the ence of the effect of water-ya on " 
more ible rays is Feeble, there ta, on the ther hand, a 
c effect due t itx absence, which shows, contrast, 
its power on the red and altra-red in,» striking t. These 
ents also indicatean enormous extension the ultra- 


rays beyond the point to which they have been followed 
below, and being made oma scale different from that of the 
laboratorye—on one indeed as grand as nature can furnish—and . 
by means wholly mde ent of those usually applied to the 
research, must, I thnk, when published, put an end to any 
doubt as to the accurécy of the statements so long since made by 
you, as to the fbsorbent er of water-vapour over the greater 
pert of ;the spectrum, as to its predominant importance in 
modifying to us the solar energy.” 





SOCIETIES AND ACADEHIES 
LoxDoN 
Royal Society, December 8.—'' On the’ Electro 
sion of Liquids, G. Gore, LL.D., F.R.S- In this com-. 
munication the or hes described an a , and an 
attempt made with rt, to ascertam more definitely than he was 
able in a previous research (on ''the Influence of Voltaic 
Currents on the Diffusion of Liquids" Pree. Roy. Soc., No. 
vertically 


lytic "Diffa- 


:213, 1881) whether, when an electric current is 


bus E T mutual contact of two electro- 
lytes lying upon each other ın a narrow vertical glass tube, the 
mass of eather of the liquids expands or moves as a whole in the 
line of the current, and also to obtaln additional data to assist in 
i the cA pae clears hee eee 
results obtained with a solution of mercuric nitrate (sp. 
gr. 1°30) below, and a solution of cupric nitrate (sp. gr. 1'22) 
above, showed, first, and most con oy the upper 
liquid diffused downwards continuously through the meniscus in 
the glass tube (the meniscus remaining TOROS durmg the 
passage of an upward electric current; and , that either 
no ifest expansion occarred in the liquid next the ein 
the upper solntion, and that volumes of liquid di in 
two opposite directions through the meniscus; or that any ex- 
riis the SP E mae compensated for by downward 
n of an equal of that liquid. Another possibility 
was that the united volumes of metallic-electro depomted copper, 
and of the acid element from which it hgd been Fre by 
electrolysis, were greater then before such. n, and that 
this was exactly compenre by the vohme of liquid diffused 
downwards through meniscus, ' 


Zoological Society, December 13.—Prof. W. H. Flower, 
E.R.S., president, in the chair.—Mr. Scleter exhibited and 
made remarks on two skins of a Rail from Macquarie Island, 
south of New Zealard, which had been sent to him by Sir 

Grey, KOB, KT H: Seebohm vee and, made 
remarks on specimens e Grakle (Scolecophagus ferru- 
ness) and Falla Great Grey Shrike (Las; mayor), which 
Fad been abot near ‘Cardiff, ahd were new to the British avi- 
fauna. —A comrbunication was read from Mr, Clements R. Mark- 
ham, F.R.S. co an account of his researches into the 
former whale-fi of the Basque Provinces of Spain.—Mesars. 
J. J. Lister and J. J. Fletcher read a paper on the condition of 
the medfin -of the raana epe ja ine Macropo- 
dide, in w they arrived at the fi ing conclusions :—(1) 
In the Macropodids the median us closed m ear. 
hfe. (a)In the genera Macropus, Halmatwrus, “and 
(and also Dorcopsis and ) an opening is 
i enebi canal into the 
urogenital sinus, which opening most gires pastage to 
the . This o may be famed eriy in life as d 
in the genus Halmaiurus, oc not Ml young are about to be 
° ? 5 
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has been fomm open Eo b dp gear 
In 5j s bah] 

ere cat dey The ung pases down the 

lateral canals, which t a diret ebuctus from 


the descripti of a new Fruit-Pigeon of the genus Corpepkare, 
from the Poulsiado Archipelago, which he proposed to name 
Carpephage salvadorii. ° 


Geological Society, December 7,e-Mr. R. | Etheridge, 
F.R.S., pregdent, in the chair.— Amherst Ty:sen 
Amherst, M 


the 
W 
Maw, F.L 8., F.G.S. By G. ReVine, 
Commnnicated by Dr. H. C. Sorby, F.R.S., V.P.G.S.. 


h jars or urns, pear usually about five feet 
by four in chc tu agde M 
- t at bottom. are of coarse, thick, red ware, wide- 
m generally with a rude incised cross-pattern round their 
neck, great urns are buried upright tn the not in 
any cist or chamber, and a large flat stone or is laid over 
flied Weta, ie ee ro are 
filled with earth, and contain at the m & quantity of 
broken small, some of tron, and occasionally a small um 


also filled with bits of bone; or 


ne 
k 
à 


Entomological Socisty, December 7,—Mr. H. T. Stainton, 
President, F.R.S., in thé dur Ma A. Scollick was 
elected a Member.—Exhibitions : A variety of tilia ia, 
Borkh., by Mr. W.E. Boyd.—Bred of SomeBénus 
ferestralis Latr, Phora rufipes Melg., and Oscinds 
Latr., by Mr. C. O. Waterhouso.—A larva of ah Cae 


therewith from the Colonial Office, the report of the Com- 


milites appointed by tye Soclety to tere te the" 


ject,—Sir 


S. S. Saunders read some remarks from M. E, André, 
relative to a species of .Sclerwdarma.— Mr. C. O. Waterhouse 


read remarks on the types of ips and C. inthe 
Linnean collection. —Mr. WT Disant re acis of 


to the Homopterous f. tcadida ; 


new eae 

and . A. G. communicated a list of 
Lebidoeera 
Sphinges &nd 


VIENNA 


Crocerous 


collected tn Chil by: Mr. T. Edwards; Part i, 
Bombyces, 


Imperial Academy of Uciences, December 9, 1881.—V 


Burg in the cbair. foll. papers were 
Neuser, & conjgibution to the know. of the 


regd :—Ed, 


—T. Gaunersdorfer, contributions [to a 


ie ee e O. 
an incompresi liquid throng! 
et ey 


movement of a homogeneous liquid around an axis 


on the 
of circular 
the rotatory 
by infinence 


Panis 
| Academy of Sciences, December r2, 1881.—M. Daubrée 
in the gjatr. —The fo pepers were read :—Sorveys and 
i es in T by M. Verrier.— on 
the rapidity of absorption of virus at the surface wounds, by 
M. Davaine, Small portions of the skin of rabbits were cut 


who fnocu- 
lated animals after a small incision, and 
found cauterisàtion A aa eaten is offered).— On 
groups of binery forms ha samo Jacobian, by M. Ste- 
P —Resoarches with a to discover organisms parasitic 
on phylloxera, by M. Gayon. He found 
a small of phylloxeras examined, and tied to 
cultivate them, neutralised with potash, and 
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continuomsly gp to 20005, but the rate of increase diminishes 
with removal from o°. he formula gives g maximum of 13°7 at 
a160”. The specific heats of hydrogen, nitrogen, oxygen, and 
carbonic oxide, which are egnat ùt o°, are still so at temperatures 
2000°. The men specific heat of aqueous vapour, 

referred t$. the &quivalent 18, is about 11°5 at 1600°.—On the 
solubility of sulphate of baryta and strontlum in concentrated 
solphune acid, MM, Narenne and Paulean.—Processes of 
direct coppering of cast-iron, iron, and steel, by M. Weil. 
Three are . The injurious and dear ides 
are, replaced by organic acids, or by Rue ocket- 
battery with articulated elements, . Pulvermacher.— 
On the decompoxition of water c effluves in presence of 
nitrogen, by MM. Deheran and Maquenne. e afuve of 
high tension causes direot combinatlon of the ni with the 
elements of the water, producing nitrite of ammonia. This 
effluve also proved insu (ke that of weak tension) of 
causing dilatio of nitrogen. in orgfnic matters, —On the decom- 
position of mitellio formiates in presence of water Lap uu 

. of some e mineral species, by M. Riban, the in- 
fluence.of the choroid ®n acuteness of vision, by M. Fano. "Hf 
describes observations of the vision of persons having choroidian 
atrophy.—On tetronerythrine in the animal kingdom, and its 
physiologrcal role, by M. do ra A yak =O the origin of 
i arenne.—Note on “some 

ints still obacure in the organisation and Lag! aay of 
Echinothynchi, by M. M in, The presence of a b ting 
i these Helminths towards Trematodes, 

removes them Nematoids.—On the characters presented by 
in deaf-mutes who have learned to articulate sounds, by 

f. Bell.—Obeervations on the last eruption of Mauna-Loa, 
from November, 1880, to August, 1881, by Mr. Green. He 
sends and discusses a serles of photographs of the lava current, 
which is the most remarkeble that has occurred within fifty 


years. 

December 26, 1881.—M. Wurtz in the chair.—M. Favre 
sented a fourth and last batch of M. Chasles’ scientific MSS. 
(the total numbering 113).—On some applications of the theory 
of elliptic functions, by M. Hermite.—Note on the mode of 
action of soluble ferments, by M. Wurtx  Pepsine and pepeine 
being fixed, 1n the insoluble Hate on certain albuminokd matter 
so modify these that they can be hydrated at 40° by action of pure 
water, forming true peptones.— Classification of fractures of 
different orders (hthoclases), presented by the earth's crust, by 
M. Daubrée. Lithoclases are divimble into—I. Leptoglases: 
small fractures in two directions or one, and esther clases 
(interior mechanical action) or piesoclases fecun LL Du- 
clases: fractures often extending, with nearly plane form, more 

direction. | III. Paraclases’: 
ing roco m, in horizontal direc- 
outthrow of indefinite d Ext 
syrioptial table.—Is the ification in 
para ways acropetal? by M. Tréal, Hels 
to a negative.—Reply to M, Daubrée’s observations in the 
wipes OF December 10, b7 M. Blanchard. M. Blanchard had 
not questioned the existence of an interior sea in the tertlary 
epoch, about the end of which he bed supposed it to dis > 
addr sags cere Mere isthmuses wo ve been i clent 
for the dissemination which occurred.—Obeervetions on the 
state of the Mediterranean at the close of the tertiary epoch, by 
M. Hébert. He gives evidence of an emersion, more or less, 
at the end of the miocene, agd atthe ene n 
In pliocene timo (he thinks) bottom had not the great 
inequalities o now, these being due to dis®cations in the 
quaternary epoch. On the shecessive differences of observations, 
by M, Bréger.-2-M, Malligand indicated the service rendered 
ebulloscope (for determination of alcohol in wines), w 
the French Syndical Chambers adopted in 1878.—Elements and 
des of the comet g 1881 (Swift), by M, Bigourdan.— 
the successive differentials of functions of several independent 
b by M. Derboux.—-On some examples of reduction of 
Abelian to elli integrals, by M. Pigard,—Note on 
naval tactics calculated Lieutenants Des I'cz‘es and Aubert, 
under direction of Capt. Tréve, by M. Tiéve.—On the works of 
ical Gommission, and on earthquakes 
recently in Savole, AL Soret. peculiar 
{ettore of some earthquakes, south-east of the Lake 
of Geneva, is that they had a on the north side of 
the lake, ant mare ha di o south side, thoygh this was 
nearer the place of origin, y@n the function whick expresats the 
e . 
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gaseous state, and on the function a, guch that £C is an exact 


differential, by M. Goanlly—Co jons and difatations pro- 
duced by electric tensions in hemih cfystels with inclmed 
fices, Uy eee and Tiers e, Between two bronre 
plates were two systems, the lower (to measure varia- 
tions of pressure) formed of three Mrge quartz plates 
by metallic plates, which were connected with an 

electrometer; the higher, of three large hemih 

ted by two coppe- rundles, on one of which were appli 
two bases positive by pressure, on the'other two negative 
The two exterior bases gommunicated with earth ; the two cop- 
per rundles with a Holtz machine. The dilatation of the upper 
P ue compressed thie lower, and the electrometer Wa affected. 

phenomenon was af the same order of e as theory 
indicated, —On the decomposmtion of some metallic acetates in 
prepne af water ; prodastion of crystalline mineral species, by 


. Rıban.—Influence of heat and proportions of glycerine on 
the decomposition of oxalic*: by Mr, Lorin. fre etherifi- 


cation of and oxalic acids is, m this class of ents, 
a secondary accident—On essence of angelica, Naudm. 
— Method of purifying arsenious coppers, by M. —Ex- 


imental researches Proving that various causes, but especially 
enons of the brfin, may uce, after death, a general or local 
contraction, by M. Brown-Séquard.—On the mechanism of 

motor-troubles prodtced by excitations or lesions of the circum- , 
volutions of the brain, by M. Conty. The cireumvolutions do 
not seem to have ony direct relation to the muscles; it is the 
spinal card that plays the predominant ré/e®f centre of reaction 
and transformaton.—On the excretion of uric acid in birds, by 
M. Careneuve. Expecimen with sparroy-hawks, he proved 
that the stimulation or cimmution of combustion does not alter 
the ratio of the principles excreted. The of elements 
Increases or diminishes with the quantity of food ingested ; 
which depends on the stimulant or d conditions of the 
ia —On the Gartorzi; Edwardsi and the Rentornis Heberti 


On the pelted organisms 
controverts this theory of M. Hahn, and argues that the struc- 
tures are inorganic. 
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CLERK’ MAXWELLS * ELECTRICITY AND 
MAGNETISM” 


A Treatise on Electricity and Magnetism. By James | D 


Clerk Maxwell. Second Edition, (Oxford: At the 
Clarendon Press, 1881.) 
An itd Treatise on Electricity By James Clerk 
peel ea ee by William Garnett, M.A. (Oxford: 
At the Clarendon Press, 1881.) 
qp ues volumes have a melarftholy interest for the 
student of electrical science, inasmuch as they are 
the unfinished work-of one of its great mastem. The 
printing of the second edition of the larger work had 
reached the second half of the first vojume when it Was 
interrupted by the premature death of the*author. Up 
to this point considerable modifications have been intro- 
duced into the work; but the rest is merely a reprint 
, under the superintendence ui Mr. W, D. Niven, of Trinity 
College, Cambridge? 

We shall allude by and by to these alterations in the 
earlier part of the new edition ; but it may not be without 
interest to the readers of NATURE briefly to review the 
progress of electrical science during the eight years that 
have elapsed since the publication of the first edition, 
and to trace the influence of the work therein. * 

Clerk Marwell appeared avowedly as the mathematical 
expositor of Faraday ; in this he was the pupil and fol- 
lower of Sir William Thomson. The electrical papers 
of the last, reprinted the year before Marwell’s work 

reach some of them as far back as 1842 ; and 
in the earliest of them he occupies himself with the trans- 
lation of Faraday’s ideas into the ordinary language of 
Mathematical Physics. He shows that his translation 
leads to a theory in no wise contradictory of the received 
theory of action at a distance, so far at least as this theory 
merely exhibita the facts of observation; but to a theary 
in some respects more comprehensive, inasmuch as certain 
experimental facts find a much more natural explanation 
in it than in the older and more prevalent one. It may 
be asserted, without fear of contradiction, that Sir William 
Thomson was the first who thoroughly understood and 
clearly expounded Faraday. Abroad his methods and 
conceptions were decried as vague and, although sugges- 
tive and worthy of notice, as the machinery that had been 
used by a man of genius, yet devoid of accurate founda- 
tion? At home the loose way in which Faraday's methods 
and terms had been used, or ‘more [properly speaking, 
abused by many, gave but too specious a confirmation of 
the justice of this criticism. 

What Thomson began Maxwell continued, and,in a 
sense completed. In his work we have the first syste- 
matic exposition of Faraday's theory of a dielectricgnedium 
applied to all the main phenomena of electricity. 

. He sh for the first time, that all the ordinary 
phenomena of electrical action and reaction be ex- 
plained by the thotoughly legitimate physical hypothesis 

1 If the reado wishes to see how much Marwel's work has done to 
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of stresses in the medium of having 8 static og a lainetic 


5 origin, as the case m&y be. 


Had this innovation been a. mere matter of the trans-' 
formation of surface into volume integrals (ds may still 
seem perhaps to some who are mathematicikns bf birth, 
and physicists by application only) it would not be 

necessary to dwell on it in these pages. But it was far 
more, To the old theory of action at a distance, in so 
far as it assigned the mathematical laws of certain of the 
observed facts, there could be no sort of objection, Its 
success im this respect: is scarcely rivalled by that of the 
correspondihg artifice in celestial dynamics. 

But the theory of action at a distance was not, and 
never could be, a dynamical explanation of electrical 

phenomena. It may be true fhat we know little of what 
oceugs in the meflium between electrified conductors ; 
but we are not likely to extend our knowledge by adopting 
a theory which begins by directing us to divert our atten- 
tion altogether from thp very field in which a dynamical 
explanation must be sought. This strong argument 
against it is supported by the still stronger, that, notwith- 
standing the admirable accuracy with which the oid 
theory explains a large body of facts, there are still other 
facts, continually increasing in number, of which it gives. 
no explanation whatever, if indeed they do not flatly 
contradict it. 

The medium theory was therefore a first and necessary 
step towards a dynamical theory of electricity. It begins 
by divesting the facts of all hypothetical raiment, and 
expressing them in language appropriate to themselves, 
suggesting nothing but what Nature has indicated, indi- 
cating nothing that Nature has denied, supposing as 
little as may be where nothing has been revealed. Above 
all banishing from the catalogue of physical conceptions 
the imponderable el fluids that have worked such 
mischief in indolent minds, and poisoned electrical litera- 
ture so long. 

Moreover the old theory, although it was a weapop of ` 
wonderful power in the hands of expert mathematicians, 
was difficult of translation into even technical verbal ex- 
pression. It was inflexible and unwieldy when applied in 
general explanation, and in the universally occurring cases- 
where approximate estimation 1s all that is necessary or 
desirable. In one sense therefore Maxwell’s cone was 
a popularisation of the theory of electricity. By t 
do not mean that Faraday’s method of lines o fee 
brings the subject to the level of a mind untrained in the — 
handling of accurate ideas, but simply that it often renders 
the profound and laboriouslysacquired skill of the mathe- 
matical expert*unnecessary. In the highest sense, viz. that 
of an accurate thinker, Faraday himself was, as has been 
often said, a great mathematician; although he was so 
little of a mathematical expert, that he once expresses,his 
obligation to one who bad calculated the tangents of some 
galvanometer deflections for him.- And yet complaints 
have often bee made of the obscurity of Clerk Maxwells 
work. Certainly it is not easy reading; but the difficulties 
are always to be found where Nature has herself set 
them; they arise simply because the author refuses to 


puta bridge over the gap presented by experience. "Suo 
complaints come alike from the mathematician in search 


-of ag ideal logical” compl&teness, and ever impatient of 


facts that db ftot ft with his Preconception; pou 
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those whose powers of generalisation do not 
far en8ugleto put them*above regarding the small details 
of experiment as the ultimate end of science. For both 
classes there are lessons irf Maxwell’s pages. 

Another most important feature of the work under 
review is that it is in the strictest sense a Treatise on 
Electrical Measurement. It looks at electrical actions 
almost exclusively as measurable; it does not profess to 
be a complete experimental treatise of all electrical 
pitenomena qualitatively or quantitatively observed. In 
this respect it is & continuation of the labours of its 
author in conjunction with the rest of the ‘diginguished 
band of electricians who formed the Committee of the 
British Association on Electrical Measurements. Max- 
wel's work is in many parts, particularly in the second 
volume, a development of the methods employed by this 
Committee. Manyeof the electrical measurements tefe 

' described had, when the volumes were first published, 
been actually carried out only by the author himself or by 

' very few beside; but now the great*majority of them ‘have 
become the commonplaces of a physical laboratory, 

The effect on practice of the work thus consummated 
in Maxwell's Treatise has been, both directly and indi. 
rectly, enormous. The extension of technical applications 
has been immensely facilitated by the introduction of 
definite units. Instead of the old vague, unscientific, and 
still more, unbusinesslike statements of quantity and in- 
tensity, we have the precise ideas of electromotive force, 
- resistance, current, and so on, measured in their respective 
units, the volt, the ohm, the ampère, &c. ; and now elec- 
trical commodities can be bought and sold by rule and 
measure, as heretofore cloth, coals, or horse-power. And 
yet we have noticed a tendency now and then in technical 
journals, on the part of men of practice, evidently ignorant 
of the history of the science they apply, to depreciate 
unduly she services of their theoretical brethren.» One 
would have thought that in electrical science, beyond all 
others, where the mutual obligation is so great and so 
equally balanced, the folly of either the man of theory or 
the man of practice attempting to minimise the services, 
of his fellow worker would have been evident, 

The seal has been set to the work of the B.A. Com- 
mittee by the Congress of Electricians which met last 
' autumn in Paris, by the adoption of the B.A. units as 
the basis of an international system. To this result 
Maxwels treatise has powerfully contributed, but it 
would be little in the spirit of its author to boast of this 
as a natéonal, much less as his personal triumph; it is 


^ , more fitting to remind the readers of NATURE that in the 


work thus consummated the* English electricians were 
the followers of Gauss and Weber, and, more remotely, 
the disciples of Coulomb, Poisson and Ampère, so that 
they have simply &cted up to the motto of all true scien- 
tific men, Aauwddia £yorres diaddcovew dXjuus ; they have 
but passed the torch from hand to haad. 
The electromagnetic theory of light formed a fitting 
. Crown to ‘the first edition of Maxwell’s Electgcity. It 
was left by its author in the form of a general sketch, 
carried just so far qs was necessary for comparison with 
experipent Concernjng "the progress of thise theory 


during the last eight years much might be said, and it is 
greatly to be regretted that we kaye not before us what: 


Maxwell Bimself would undoubtedly have, sgid, hads he 
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carry them | lived to superintend the publication of the second volume 


of his work. It has formed fhe basis, as every good 
physical theory shduld, for a large number of further re- 
searches, both theoretical and dxperimeutal We need 
only mention the work of Helmholtz, Boltzmann; Rayleigh, 
Silow, Hopkinson, Fitzgerald, Glarebrook, J. J. Thomson, 
and many others. The theory has not proved, and its 
author certainly never expected it to prove, a framework 
ready made with appropriated pigeon-holes, into which ' 
would naturally fallevery electrical fact to be discovered ^ 
in all time coming ; but it has proved itselff so far, the 
best theory with anything like a physical,basis that has 
been proposed to explain the facts with which it deals, , 
The more it has been Worked out, the more it has been 
found to explain in a nateral way the known phenomena 
of electziity and light; and it does not appear to have 
been shown as yet that there is any observed fact that. 
may not ultimately be reconciled with it, either by farther 
development of the theory, or by deeper probing of the 
experimental results. This is really all that could be 
expected when we reflect that, much as we know about 
electricity, there is an infinity yet unknown, 

We have now to allude briefly to the*changes that have 
been made in the second edition. ME n 

In the introductory chapter we are glad to see that few 
changes have been made; we need, therefere, only 
recommend our readers to peruse it again, as perhaps the 
most admirable thing of the kind that has been written in - 
any lafiguage ; we direct their attention more particularly 
to the distinctions drawn between electricity, force, and 
energy, of which some of our acientific men seem strangely 
oblivious, and to the admirable remarks on the two fluid 
theory. We mustat the same time warn the student as 
to a radical change chat has been introduced into the 
terminology of the subject. He ıs aware that at every 
point of the electric field there is Conceived a directed 
quantity, which in the former edition of this work was 
called resultant electric farce, or the electromotive force 
at the point, according as it was regarded from the'pon-^ 
derómotive or electromotive point of view, and he is also 
aware that the electromotive force af a point was a very 
different thing from the electromotive force deAween two 
porns, the latter being in point of fact of different dimen- 
sions. It was always difficult, even forethose who clearly 
understood the distinction, to avoid occasionally using 
the one term where the other was appropriate. Most 
probably from a feeling of this difficulty, our author 
has substituted for the two first of these terms 
resultan: electric intensity and electromotive intensity 
respectively, wisely leaving the old established terms 
electromotive force between two points with its ori- 
ginal meaning, although in pomt of fact it involves 
an abuse of the word Force, We could have-wished the ^ 
danger of confusion still more effectiyely barred by drop- 
ping the word “ electromotive” in the first case altogether; 
but a mcre serious objection to this change is, that the 
author evfdently intended, from his foot-note on p. 72— 

" The electric and magnetic intensity correspond in 
electricity and magnetism to the intensity of grávity, cpm- ' 
monly ceket] g in the theory of heavy bodies," rre 
to have made a corresponding change of tergninology in 
the case of magnetism; whereas on turning to the second 
volume we find intensity of magnetisftion used in its old 


* EM ^ 
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sense! and (resultant) magnetic force used in the sense 
in which magnetic intensity occurs iq the above note, 
and, what is wowe, if place of “electric intensity or 
. electromotive intensity w& find on, p. 239, “electromotive 
force," and on p. 244, , electromotive force at a point”. 
used in its place. This” result of the interruption of the 
issue of the new edition is unfortunate, for it renders the 
confusion Bf terms greater than ever, and affords a kind 
of cover to those who excuse or justify the inaccuracy of 
their own ideas by appealing to the tetminological incon- 
- sistencies of standard works. Yet we can scarcely blame 
the editor, for itis a very delicate matter to interfere with 
another's work, even in points like this. 

The want of definiteness in électrical terminolofy 
makes itself felt in the definitior of the electric strength 
of a dielectric ; thus we find, on p. s1— £ 

“The value of the electromotive force which can exist 
in a dielectric without a discharge takimg place, is called 
-the electric strength of the dielectric.” 

And again on p. 54 :— 

“The intensity of the domain force when this 
takés place is a measure of what we may call ‘the electric 
strength of the dielettric.” 

Assuming for a moment that any accurate definition of 
electric strength can be given, which at present, experi- 
mentally speaking, is open to doubt ; or, which comes to 
the same thing, taking, as Maxwell probably means us 
to do, an ideal case; the second of these definitions is 
right, if we understand by intensity of the electromotive 
force resultant electric intensity, or electromotive inten- 


sity, as previously defined ; while the first, strictly read, 


ie. taking electromotive force to mean the electromotive 
force between two points, is clearly wrong; for, if it were 
right, a spark Would always pass between two conductors 


` in the same medium when the difference of potential- 


between them is the same, no matter what their form or 
surroundings, which 1s well known to be untrue. : 

- In this connection we may tention that the account 
formerly given of Thomson’s classical experiments on the 
electric strength of air no longer finds a place in Art, 57. 
No doubt the author had intended to describe them later 
-on along with what has been done of late in the same 
direction ; but no mention of them occurs, except a cursory 
one in Art, 59; yet we are still referred in Art, 369 to Art. 
57 for the account which is no longer there. It is a pity 
that a footndte was not inserted referring the reader to 
the reprint of Thomson’s papers. 

In Chapter IL we may note, as new, an interesting 
account of Cayendish's experiment, on which, mainly, we 
may now rest the evidence for the elementary law of 
electrostatic action ; a simplification of the treatment of 
the variation of the potential at charged surfaces ; farther 
direct application of the theory of lines of force in proving 
, electrical theorems ofeconsiderable interest and gene- 
rality; anda clearer explanation than was formerly given 
of the distinction between the real electrification accord- 
‘ing to the medium theory and the apparent electrification 
which may pe used to represent it, if we abstract the 
specific inductive capacity of the dielectric, 

Chapter III. has been in great part rewritten, and seve- 
“Tal very interesting and practically useful calculations of 
the approximate values of coefficients of mduction and 
potential have been gdded. In Chapter IV., which con- 








tains thè general theory ‘of nam equiliprium, the 
changes have. been greater still; thê result has been, on 


'the whole, we think, considerable simplification ; it would 


appear, however, from the way in which the chapter ends, 
that the author had contemplated some farther additions. 
Chapter IX. has also been greatly modified ; in particular 
the problem of two spheres has been worked out in great 
detail, and series given to a high degree of approximation 
for the coefficients of induction and potential ` 

The rest of the work is practically a reprint from the 
former eglition, and calls for little remark. We may 
however, cal cal the attention of our readers to Art. 261, the 


ideas and notation of which will, we believe, be found- 


discordant with the best modern chemical views! The 
editor has very properly appentied a note to Art. 357, call 

ing attention to M?. Lodge’s exposure of the fündsmentél 
defect of Mance's method (in the Philosophical Magasins 
for 1877, not 1857, as the reference is printed). Mr, 
Lodges remarks are, sofar as we know, the first published 


allusion to the matter, but the defect in question was well 


known to Prof. Clerk Maxwell, for it was discussed with 
him by the present writer some time before the above 
date. It used to be not uncommon to set over-confidefit 
students in the Cavendish Laboratory ‘the problem of 
measuring the internal resistance of a battery, and then 
to explain to them the reason of the hopelessly indefinite 
character of the results obtained under certain circum- 
stances by Mance’s method, Notwithstanding Mr. Lodge’s 
remarks, one sees, even in the most recent text-books, 
this method confidently cited as apparently irreproach- 
able So tenacious is scientific error! Another correc- 
tion we may mention—the interlacing circuits in Art. 421 


arenow so arranged that the integral // 1 dd e vanishes. 


taking leave of the work, we have to express the 
ene which the scientific public owes to its editor, Mr. 
Niven. It has been our duty to indicate some points in 
which there might have been improvement, and we have 
said little as to what has been actually done by Mr. 
Niven. It is but justice to him, therefore, to add that we 
went over the new edition, and compared it with our copy 
of the first edition, and we found that in almost every 
case the errors we had noted were corrected, while ex- 
planations had been inserted at many of the places beo 
we had found them necessary. The labour invol 
doing all this will be best understood by those who are 
perfectly familiar with the whole of Maxwells work, 
and all such will know how to appreciate the conscientious 
Igbour which Mr. Niven has so unostentatiously bestowed 
on the editing ef this edition, 

e regret one feels that Prof. "Maxwell did not live to 
complete his work is much increased when"we read the 
elementary tteatise. In the earlier parts it is charac- 
terised by that orlginality, freshness, and exemplary 
clearness familiar to the readers of his Heat. Chapters 


I. and, II. reproduce with more ample experimental detajl « 


the admiralfle fntroduction to the larger work. Chapter 
IIL, gives the mathematical theory of electrical work and 


; energy in a form accessible to students of moderate mathe- 
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a to tho c passage in the elementary work 
ELI should have transferred the 
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find iteasy reading, Chapter IV., on the exploration of 
the electric field<is perhaps the most interesting in the 
book; its contents will be familiar to those who heard 
the lectures of its author, but much of it is new to the 
scientific puBMic. Chapter V. contains the theory of 
Faraday's lines of electric induction, and here for the 
first time the reader begins to feel that the matter must 
have been left in a state more or less unfit for*publica- 
tion. The text reads more like a series of disjointed notes 
- than a coherent treatise, and the admirable simplicity 
and symmetry of treatment which c i the 
earlier part of the work is lost. Still, what we have is of 
great interest, and will be invaluable to a good teacher in 
giving fim hints how to arrangb an elementary exposition 
of Faradaf's theory. Chapters VI., VII., and VIII. are 
more complete, ang will be very useful*in giving to hegin- 
ners in electricity some idea of the applications of the 
mathematical theory ; Chapter VIII., on capacity, is one 
likely to be particularly useful, as it deals with one of the 
fundamental ideas in electrical measurement. Wo re- 
commend it all'the more, as we have seen the term capa- 
city both ill defined and loosely applied in recent treatises. 
Chapters IX. and X., fragmentary as they are, are full of 
interest to those who have studied the larger work; for 
xhey throw much light upon many points concerning 
which the author had formerly but briefly indicated his 
'"opmion. We may mention more particularly his remarks 
-on the vexed question of contact electromotive force ; 
-also as new, and specially interesting, the experiments on 
-tho insulating"power of air and other gases, Art. 138, ef 
seg. ; l 
The rest of the book is a serles of extracts from the 
larger work, concerning the utility of which, in their 


present form and arrangement, there will be difference of |. 


"opinign. .' e ; à 
in the interest of the author's reputation iit might 
have been better to have published simply what he had 
‘left in MSS. in a more confessedly fragmentary form. 
If, however, the additions that have been rhade will 
secure the use of the treatise by elementary teachers, We 
shall rejoice; for some of the manuals which they use 
-are not remarkable either for scientific method or for the 
extent and accuracy of their information; in fact the 
study-of many of them, far from introducing the learner to 
the ggience of electricity, is simply a waste of his time. 


G. CHRYSTAL 


OUR BOOK SHELF 
The Zoological Record for 1880 ; being vol xvii. of the 
- Record of Zoological Literature. Edidi E. C. Rye, 
F.Z.S. (London : John Van Voorst, 1881.) ' 

‘We heartily.cdngratulate the editor on his praiseworthy 
success in blishing this important Record of CH 
Literature for 1880 before the termination of 1881, 1t is 
the first time, as the editor himself reminds us, that this 

. event has taken since 1870, and now we trust it will 

*be once more ae So far as wp have been 
able, by looking here and there throughout the volume, 
to ascertain, this expedition has not been at the expense 
of Accuracy; and as to*incompleteness, any omissions are 
very easily supplied in the next volume. e Recorders 

* are nearly the same as for 1879, Mr. G. A, Boulenger 

sani a place ed late Me. O'Shaughnessy, a ay 

portë on the re batrachians, and fishes. . W. 

A. Forbes gives us an e dmirebls ieporton the mammals. 
* . 
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This and Mr. Howerd Saundery report on the birds leave - 
little t5 be desired in either the arrangament of the 
matter or in the tefseness agd yef cleazness of the notices. 
The latter Recorder adopts P.» L. Sclater's systematic 
arrangement ae laid down in the important: paper by Dr. 
Sclater * On the Present State ob thes Systema Avium.” 
The mollusca and molluscolda are reported on by Prof. 
Ed. von Martens, who also gives the d of the - 
crustacea. These we venture to as the model 
ddp of the'volume. After h pretty full list of the 
publications relating to the group recorded, we find a list 
of the special Journals and manuals dpi x the class. 
Then under the heading of Anatomy and Physiology, we 
m puedes Obes summaries of ec Kont made to 
a know. of morphology, m system. ` 
afid movement, shell Tormation, dipanon, excretion and 
secretion, nervous system, organs of sense, of generatioń, 
, abnormities, and even on the action of 
isons; After this some details of the geographical 
i ion, and cf the recently-described fo The 
amourt of labour spent over this most uséful grouping 
i t the 





reader reaps from it an immense benefit. , The : 
of the arachnida is recorded by Rev. O. P. Cambridge: 
with the assistance of Mr. F. M. Campbell To Mr. 
falls the larger share of the of the insecta ; 
indeed all the orders save the neuroptera and orthoptera, 
which fall to Mr, McLachlan's share arp me him. 
The vermes and echinoderms are recorded b j 
the hydrozoa and cclenterata by Mr. A. G. 3 the 
anthozoa by Mr. S. J. Hickson; while the literature of. 
‘pone and protozoa is recorded by Mr. Stuart O. 
idlgv. From a summary appended by the editor we: 
find that this volume contains a record of no less than . 
1008 new genera and sub-genera, described as follows :— 


Mammalia 3 34 Myriopoda 2 

Aves... e 16 | Insecta... 438 

Reptilia ... .. .. 21| Vermes x 28 
T Se BI 

Mollusea and Molluscoida 79 Coelenterata 75 

Crustacea... -~ E Spongiida... we SE 

Arachnide " 78 | Protozoa ... 56 


a goodly number, going even beyond the average of most 


Band und Lente in der brasilianischen Provins Bahia. 
DU M Nacher, (Leipsig : Gustav Weigel, 
1882. - - 

THe author essays. in a small volume of not quite 

to write a Guide to the Province of Bahia. S a 
Hamburg he steamed, vid Lisbon, the an 

Cape de Verd Islands, to Braail, and he asserts that hefound 

the steamers on this route excellent. Tho details of all the - 

other routes from Europe are, however, also given. As 
the work is the result of the authors own obseryation, it 

only describes a small part of the Brazils. It affords a 

graphic mu diri wena ese eae 

and gives many details as to the sugar plantations, e 

social life he dii not find to differ Bush from that de- 

scribed in the-older books of travel; the Indians 
and the wild beasts were less numerous and troublesome- 

In Bahia about one-fifth of the population belonged to 

the white race, while about one-half were pure negroes, 

a gies ee While the author does not 

pro to give a scientific description of the . ucts’ of 

this cran ce, he still has evident! Ty paid a Pod deal of 
attention to the fruits and other produce of the colony, : 
and in many cases gives statistics as te the present 
abolition of slavery is 


great question of the day will no doubt sean 
culture bf the country, to which so mu 
of the country is at present due, to be kept up 
when alavo labour cgmes to an ende : 


Fan. 12, 1882] 
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‘LETTERS TO THE EDITOR —— 
Tha Editer dels not hold A geself reponsiblafor opinions expressed 
A his correspondents, Neider can he jase ha return, 
correspond with “the writers of, rejected manuscripts. 


_A Glimpse through the Corridors of Time 

In a letter which appeared in last wedk's NATURE (p. 217), 
Dr. Dupré refers to a * too much forgotten paper by Immanuel 
Kant,” and speak of Kant’s contributions to natural science as 
being, at present, "almost univeisally overlooked." 

Whatever may be the case elsewher®, I do not think that in 
England, we are open to this reproach, inasmuch as in the year 
1869, when I had the honour to be President of the Geological 
Society, a very considerable portion of my anniversary address 
“On Geological Reform” was devoted to an attempt to do 
justice to Kant’s work, and to indicate the” high, place which it 
occupies iù the history of scientific geology. The address is re- 
printed in my "Lay Sermons,” and therefore I have reason to 
know that a considerable propoition of the reading, or at any 
rate book-buying, public has no excuse for ‘‘ overlooking Kant’s 
work?" — 

I may remark, jn passing, that, so far as my knowledge 
extends, the extreme '' Uniformitarianizm ” which Prof. Ball 
attacks, hið long been as much “a creed outworn" as “ Pla- 
tonism " or “Neptonimm.” Indeed, I said as much m 1869. 

T. H. HUXLEY 

Normal School of Science and Royal School of Mines 

South Kensington, January 8 





Outburst of Sun-Spots, July a5, 1881 


My letter of August 5, 1881, which appeared in NATURE, 
vol. xxiv. p. stated that a considerable group of sun-spots 
burst into appearance between 4 and 5 p m. (about) on July 2 
1881; or more exactly that the new group was absent at 3b. 


58m. (i.e. in negative No. 1175), bat was present at 4h. 47m. (f.e. 
idus taris 1176), local &pparent time; further, that no addi- 
tional n ves could be taken here until July 30, when the 


spots disappeared. 
This communication hes elicited ob notices other 
observers, including Prof. Piazm Smyth and Perry, F.R.S., 


in NATURE, besides others posted to me direct. The oliservers 
were not able to observe the sun when the outburst occurred, 
nor for some twenty-two hours afterwards ; none of the observers 
saw the new group. , 
One of the observers remarks: ''I fancy your sadden group of 
ts is after all a curious system of blemishes in the negative!” 
ertainly the appearance of the negative (No. 1176) did not (to 
me) admit of conjectures suggesting tbe unreaitty of the spota 
However, in presence of the remark now offered, I made 
inquirles of the photogapber, Mr. L, H. Clarke, as to the cir- 
cumstances connected with hus detechon of the outburst, I inclose 
his narrative (see below). Jt establishes the fact that he fera? saw the 


new spot-group es the -glass slide used for focussing the 
photoheliograph, end indeed that it was “ss view of the mer- 
pected event which him to penevere (notwithstanding the 


)in securing s negative, £e No. 1176, 
on which the new spot-group he had seen on the glass 
slide stands e prr His narrative further establishes 
narrower li time in which the outburst occurred, i.«. 
between 3h. 58m. to about 4h. 35m., instead af to 4h. 
47m. p.m. 

I communicate the foregoing dera as they are essential 
circumstances of the event, and d be placed on record. 
7 J. B. N. HE 
Dehra Doon, N. W. Provinces, India, December 16, 1881 


, On July as, 1881, the run was quite Invisible owing to clouds, 
until towards 4 p.m., when A tem break occurred, and I 








D . 

again became invisible, while the rising clouds were so dense as 
to present little hope of getting another yegatrve ; x) as@vealng 
was approachmg I wa thinking of clomng work for the day, 
when, while I was still watchyg at the instrument, on un- 

ed o occurred in the malng clouds below the sun, 

soon after, the sun's mage appeared on the groynd clase 

for focussing. To my spri ry ,nt t 4h. 
35m. p.m., a large p of spots about the sun's centre, which 
were quite absent the ious negative, No. 1175; little 
expecting anything of the or indeed to see the sun ar all 
that evening, I was not ready to expose a plate, but now seeing 
what had heppened, I determined to though the 
clouds were very an i of another break. So I at once 


fel pong oa ay Dr RE as is usual to set the mstru- 
d ess 


ment by (sg af to avoi hiding of spots behind the 
wires), and having done this, I a plate as pried as 
poesi and set the ide all ready, though the sun 


now was invisible ; fortunately another o at 4h. 
47m. p.m., when I took negative number 1176, in hich appears 
the group of new spota atout the sun’s centre, which new group 
I eaw without doubt at about 4h. 35m. on the ground glass fo- fo- 
cussing. I then continued to watch for another negative until 
sh. 30m. p.m., when the sky having become ri: dark, I gave 
up work for the day. . H. CLARKE 
Deeember 2 . 





Polymorphism of the Flower-heads of Centaurea Jacea 


Ix Centaurea "facea, the flower-heads of the same stem, a3 far 
as I have seen, are always of the same form, but different stems 
of the same locality often present astonishing difference 1n their 
flower-heads, 

In the most common and apparently original form the flower- 
heads consist of florets which are all of the same tubular sha 
and all contain both fully developed ine aad E be 
divergence of the outer florets ing to the whole head a 
diameter of 20-30 mm, (see H. Muller, ‘‘ Bie Befruchtung der 
Blumen,” p. 382-384). From this original form variation has 
gone on in two opposite directions, the effects of this varın- 
tion being on the one side most conspicuous male flower-heads 
of 50-55 mm. diameter, and on the other mde less conspicuous 
female flower-heads of 30-35 mm. diameter. In both these 
extreme forms the outer row of florets possesses greatly enlar 
radiating corollas which are sexually functionless, bat m 
making the flower-mass more conspicuona In the male flower- 
heads fathers and pistils of the -flowers are well-deweloned, 
but the style-branches never open so as to expose their :tig- 
matic surfaces, and in their basal portion are grown t er. 
In the female fower-heads, on the contrary, only the of 
the disk-flowers is fully developed, the anthers being polleħlem, 
asbrivelled, and brownish-coloured. Y d 

These two extreme forms are linked with the original one by a 
continuous series of gradations, When in the original form 
variation begins in the one direction, the outer row of florets 
gardul becomes longer and more radiating, and ın the sme 

egreo their sexual organs diminish in size and become funct on- 
Tess, the anthers first aborting, and then the pisi Finally, the 
barren ray-florets continuing to increase, the pistils of the d.sk- 
florets, too, become finchioulesk, and the conspicuofa male 
flower-head is accomplished. 

In the contrary variation some of the outer flores of the 
original form begin to diminish in size, while their anthers 
become brownish and pollenless, and this change step step 

inwagis and seizes a greater and greater num of 
iak-floretz, until the whole flower-head is female, and 1ednred 
to a diameter of 15-18 mm, This state being , the 
corollas of the flowers recommence fb increase and 
become radiating, while in the same time ther anthers disappear 
without leaving any trace, and their style-branches remain clénng 


er. . 
` These are, shortly sketched, the main varieties of Cenfasrea 
acea, near Lippstadt. Further details are about to be pub-, 





ished in or ofthe next numbers of Xasares. 
Lippstadt HERMANN MULLER 
; The Werther js 
'THIS mo I noticed the first blossoms of the Coltfoet 


(Tussilago farfara), ordmarily congdered an indication of the 


c near approach of spring. "FOr many ag rivaly 
took negative No. Iy/5 at 3b. m, Prin. After this the sun Mae eR asl aide Aqu. (oth Dareia oa e 
e . 
e e 


4 
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in the first placs draw fp aùd 


North Kent Railway, on the banks of which the plant is ekcos- report 
the deünitive parallax would follow. At the second sitting 


` sively @bungant) as ty which could record the blossoms, 


Tthink I have seen,them as early as the first week in Februery ; 
‘on the other handit js that the ent week in Api of the Conference on October GM. Dumas notified the 


S E stations selected by the Fréhch Commission and the ob- 
is on dose oe arr jag i, amo without he servers whom i: was proposed to place in charge of the 
was over for Mat winter, Will this prove the case with the so- | Tpective eun. At threẹ of Jthe stations, nr, 
called “winter” of 1881-1882? areas Santa N 

Lewisham, January 6 R. MCLACHLAN 
INDIAN Fossits,—Dr, Gordon, of the 


. mi . 
yia thet there is a pretty large collection of Sıwalik fossils in 
e Falconer Museum at Forres, N.B. : 


Patag i "Mangla fron the-Arentiaa R blic, said 
the teneli espedi Hona misht count upon th coat 





tion of his Government, and the same was 
Moesta on the dart af the Government of Chije. M. Liai 


( 





e 
"UV. THE TRANSIT OF VENUS IN %882 


‘THE French Ministry of Public Instruction has issued 
the Proces-verbaux of the International Conference 
on the approaching Transit of Venus, held at Paris from 
the 5th to the 13th of October last. Representatives of 
fourteen nationalities were at the Conference, Put 
regret was that the United States had no dele- 
© present ia; also was unrepresented, but it has 
P 
e 


organised a station in% locality situated at an altitude of 
1800 metres to guard against unfavourable weather at 
Rio, and a third station would be at Pernambuco, where 
the chaffces of a clear are very great ; further, M. 
Liais contemplated two additional stations, one of them 


een understood that the bred ALME p. 
not ose to organise expeditions beyond the limits 
th Empire, or perhaps to undertake observations else- 
whero at the fixed observatories. M. Jules Ferry; 
then Minister of Public Instruction and the Fine Arts, 
was present at the opening meeting of the Conference on 
October 5, and stated its objects; he was named honorary 
- president by acclamation, and on his proposition the 
meeting proceeded to the election of the acting-officers, 
which resulted in the choice of M. Dumas, perpetual 
secretary of the Academy of Sciences of Paris, as presi- 
dent ; Prof. Foerster, director of the Observatory of Berlin, 
and Prof. Weiss, director of the Observatory of Vienna, 
as vice- idents ; with M. Hirsch, of the O 
of Neuchatel, delegate from the Swiss Republic, and M. 
Tisserand, the proposed chief of a French expedition to 
`- Martinique, as secretaries. M. Dumas pointed out that 
the expeditions in 1874 were organised by the ‘various 
nations without any general previous understanding, each 
acting jndependently, adding thet the necessity wf: co- 
operation in the arrangements of different countries for 
tie obearraiien of the ap hing phenomenon is now 
. generally admitted. He directed d ial attention to the 
Sesimbily of coming to some ite conclusion as to 
the employment or otherwise of photography on the occas: 
sion. Pn the discussion which follo Prof. Foerster 
announced. that the German T hed resolved 
not to employ photography in 1882, and Mr. E. J. Stone, 
k diena, irecti 


Foerster stated that the German Government had not 
finally decided upon the precise localities to which the 


posed to place two of them in the ern part of the 
nited States, one In the south of the tine Republic, 
to 


observations in the Straits of Magellan, "M. Bouquet de la 
Grye, of the French Navy, said the Clas Goverment 


not promising for the Straits: *Il n'y a peut-&tre 
pas une probebilitÉ de 4, de voir une partie seule 
ment du phénomàne" Prof. Foerster stated that ac- 
i his information, there existed near the 
Straits very limited localities where the con- 
ditions would be favourable in December. With 
to the Antilles, to which expeditions were Intended to be 
sent, the conditions, according to M. Bouquet de la Grye, 
were complicated: at Martinique they would be pretty 
good, as also for Florida; at Cuba moderately so; on 
the coasts ofthe Gulf Mexico the chances of fine 
weather are small, though im roving in the interior. M. 
Peqhule of Copenhagen,said the. Danish Government 
proposed, with the assent of the Chambers, to equip an 
expedition ejther to “St. Croix or St, Thomas. Dr. 
Bakhuysen said, although the Netherlands Government 
had not made a final decision, it was proposed to send an 
expedition to Curacao or St. Martin the Antilles, and 
a heliometer would form part of thé equipment. M, 
Viegas,- delegate from Portugal, semuis that the 
weather is usually magnificent in December n that 


the Radcliffe astronomer of the British 
Commission, which he represented at the Conference, 
mentioned that it was not seriously intended to introduce 
, photoggaphy in the expeditions of 1882, remarking that 
ie teach results from his method ere nor encouragin ing, coun mty, mentioned that the observatories-of Lisbon and 
an the American results not i in time | Coimbra possessed © equatorial instruments, and 
to allow of due discussion before the British Commission suggested, if it were nme on of utility, an Ea Ts 
was called upon to advise the Government on the best, mig 

methods of observing the transit. n i 
M. d'Abbadie, however, reminded the Conference tlfat 
results þad been obtained by Mr. Todd from the 
erican photographs, M. Hirsch said the scientific 
public had surprised to find that after the lapse of 
seven years since the transit ‘of 1874 there was yet but a 
partial publication of results, and thése in small number : 
” each nation had given its solar parallax, but could not a 
different method of be adopted fer the transit 
of 1882? It might worth while to form a dureax der 
calculs, charged to collect, reduce, and discuss the whole 
of the-observations in 1888, and same bureau might 
also discuss the entire*series of observations at fhe late 
Pur and publish the final value of the sun's parallax 
from the two transits, Prof.,Foyser took a similar view ; 
Prof. Oudemanns preferred, that each commission sheuld 

a : à 
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for examp Mr. Stone reported upon the selection 


being the Cape, Australia, New Zealand, and the Antilles. 
On the part of the Spanish Government, M. Pujaron 
director of the Naval bservatory at San Fernando, 

it was intended to organise two sfhtions, one at Porto 
Rico, the other in the soathern part of Cuba, where the 
chances pf favourable weather will be considerable: 
Crustarisfa of 6-inches (English) aperture to be supplied. 
At the sanie sitting the Conference, M. Dumas pro- 
posed the nomination of two committees, the “one to be 
charged with the distribution of the observin -stations, 
the other with the methods and instruments at 

tion ; it had neca nein pointed out by M. d'Abbadie 
that he was named to conduct an ition to. Cuba on 
the part of the French Governm where it was now 


publish its separate report ;- 


as 
regards Santiago, apother of the French stations; by Dr. 


had for a long time instituted meteorological ob- ` 
servations which, they indicated that the proba.: 
bilities of a fine sky were great at Santiago, were . 


stations by the English Commission, the principalcentres ^ 


observa- ` 


- 


, and Port-Desire or Chubut,in - 


delegate from Brazil mentioned that M. Cruls would: E 


in the Straits of Magellan; the telescopes employed in 
Brazil would be of 9 inches and 6 inches NUR Prof '' 


four authorised expeditions would’be sent, but it had been - - 


t be SNO fe Portuguese colonies, at Benguela, f 


t a Se e ? " 7 Pos i : : z i d E e 
— z ; . : | " 
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stated one would also be sent by Spain: the duplication | liquid. The layers'of which tha whole is composed are 


' of stations 4s not desjrable in sucha case. The Presi 
dent’s propositions aire adopted, but in addition the 
Committee on Methods was also c with the con- 
sideration of the calculations and publication of the ob- 
servations in 188%, ar@l were further deputed to consider 
the formation of a temporary international bureau, to be 
i with the reduction of the whole of the observa- 
tions. Átthe fifth and last sitting of the Conference on 
October 13; the re from the Committee on Methods 
of Observation, &c., was presenged. The proposals 
of the Buitish Commission repens the phenomena 
to be noted’ at the-contacts ofthe limbs of the 
sun and Vénus, brought forward by Mr. Stone, 
were made the foundation fog a series of instruc- 
tions to observers, some explanations being appetftded 
thereto. After much divergenee of opinion with 
to ‘the advantage of an international wreas der calculs 
the plore ee ition introduced by M. Dumas, and 
supported by Mr. Sion on the part of the English com- 
mission, was adopted by a large majerity. . 

“The Conference the wish that the French 


^ Government may be willing to communicate in diplomatic 


` 


~ tion, though Mr. 


` 


form with the other MAE represented in this con- 
ference, or those who are interested m the transits of 
Venus, in order «o lay before them the proposition of 
convoking, after the return of the expeditions of 1882, an- 

“international copference on the transits of Venus, with a 
view to establish an understanding on the means to be 
adoptedsto arrive at the best and most tious use of 
the observations of the transits of 1874 4nd 1882, and in 
particular to inquire whether towards this end a tem- 
porary international bureau should not be formed? 

. The report closes with a list of the projected stations 
for the expeditions, so far as at present arranged. The 
British stations selected are:—Bermuda, Jamaica, Bar- 
bados, Cape Colony (3), Madagascar, New Zealand, 

Falkland Islands (?), with the Australian observatories, 





ON THE PHYSICAL CAUSE OF THE OCEAN 


BASINS 


(uo OUI ts have reason to thank Prof. Ball for 
directing their, attention to the remarkable investi- 
tions of Mr. G. H. Darwin upon “The Precession of a 
Piscos Spheroid, and the Remote History of the Earth,” 
(Phil, Trans. Roy. Soc., Part ib, 1879). Prof. Hull has 
already been led to point out one result which appeared 
to him to flow from them, in showing how the ancient 
tides may have produced the planes of marine denuda- 
arwin has since expressed doubts as to 
the imacy of this conclusion. I-wish to offer another 
ion arising from -Mr. Darwin’s work, which I 
ink may account for the hitherto unexplained distribu- 
tion of land and water upon the surface of the globe. - 
Herschel remarked long in hjs ‘Physical Geo- 
graphy,” that the prevalence of land and water over two 
gei hemispheres “proves that the force by which 
€ continents are sustained is one of fwrmefactom, imas- 
' much as it indicates a situation of the centre of gravity 
of the total mass of the earth somewhat eccentric rela- 
tively to that of the general figure of.the,external surface 
—the eccentricity lyyng in the direction of our antipodes : 
and 1s therefore a proof of the comparative Ag of 
the materials of the terrestrial hemisphere.” In my 
“Physics of the Earth's Crust,” j blished, I have 
shown reasons for thinking that the distribution of the 


- materials pf the earth, which gives rise to this condition, 


is of the follo 
theory that the 


kind. I accept on the whole the 
is a hot globe, of which the super- 
_ficial crust is rendered solid by having become cool, and 
that the ‘ceftral part is solid, either great pressure, 
or from whatever other cause may be assigned ; an inter- 


vening layer bengath the copled crust still remaining 


reof their density? Now P have given 

ers * comparative light- 
e terrestrial hemisphere ” 
bepeath the 
t beneath the 


arranged in o 
reasons for believing that He 
ness of the materials of 
arises from the fact that the cooled 
continents is intrinsically less dense than 


great oceans, think that the crust beneath the conti- 


nents consists of the cooled acid, or granitic, and there- 
fore lighter magma, which ought naturally to have formed 
originally the entire superficial portion ofthe globe. But I 
conclude that the bottoms of the great oceans consist never- 
theless of a crust formed out of the cooled basiclayer. Be- 


-neath the cogled crust the laws of ee ibrium 
would ire that, if the substratum is truly liquid, it should 
be of the same density under both these areas. I also con- 


clude that the upper ce of the basic which 
forms the floor of d begs is really deese below 
the mean surface of figure. 
e To these conclusions I arrived.without being able to 
suggest any satisfactory explanation of the facts, I saw 
that they agreed with, and were supported by, the view of 
those geologists who assert that the great oceanic and 
continental areas havt never ; but neither 
could I any better see the.reason for this. 

Let.us now inquire’ whether Mr. Darwin's researches 
throw any light upón the subject. I shall refer chiefly to the 

and discussion of results appended to his paper, 

for it is small blame to & arian, not a professed 
mathematician, to admit that to follow the calculations is 
beyond the scope of his powers. As I understand Mr. 
Darwin, he thinks it probable that the moon and the 
earth were once a single mass, and that at the time when 
this mass was rotating at the rate of about one revolution 
in five hours the whole se ted into two portions, the 
smaller of which went to form the moon; and that the 
moon then began to recede from the earth, until now, 
after the lapse of fifty-four millions of years or more, it is 
at its present distance. The ellipticity of the mass when 
rotating at the above-named speed would be about 1-12th. 
(This would make the mass much less compressed 
than an ordinary orange.] He does not think it probable 
that fhis amount of ellipticity would cause the*spheroid 
to break up simply from the centrifugal effect of the rota- 
tion; but he suggests, judging from the calculated period 
of a gravitatio oscillation of a fluid spheroid, af uni- 
form density equal to the mean of the earth, viz. 1 hour 
34 minutes, that the period of the free oscillation of a 
spheroid “consisting of a denser nucleus and a rarer sur- 
face,” but of the same mean density as the earth, might 
coincide with the period of the bodily solar tide at that time, 
“Tt seems to be quite possible that two complete gravita- 
tional oscillations of the earth in its primitive state might 
occupy four or five hours.” P Accordingly the solar tides 
would be of enormous height. He then adds : * Does it 
not then seem possible that, if the rotation were fast 
enough to bring the spheroid mto anything neas the un- 
stable condition, then the large solar tides might rupture 
the body into two or nfore ? In this case one 
would conjeeture that it would not be a ring that would 
detach itself." P 

I now proceed to build my speculatiqn wpon his. It is 
obvious that, according to the above theory, the act of 
fissiparturition by which the moon was born mustehave 
been sudden. One,of the two solar tidal protuberances 
broke away from-the éarth to inchoaté a separate exist- 
ence. ER. but shallow hole must consequently hay 
been f P whose centre would have been on or fear 
the equator. Prof. Ball says: “Not for long would that 
fragment retain an irregular f ; the mutual attraction 
of the» particles would draw the mass together. ,By the 
same gentle ministrations the wound on the éarth wagld 


soon bé healed. In the lapse of time the earth would Be- : 


come as whole as evef, and at last it would not reta 
even a scar ta testify to the mighty catastrophe.” 
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- I ‘form a, less ho prognostication. I think the 
^cean basins are the scar, which stilb testify to the place 
, of separation. PU : 
The density of the moon is 056654 times that of the 
earth. as re mean density of the earth at 5'5; this 
‘makes density of the moon 3'r. The density of 
granite is about 2°68, and that of 296. Conse- 
‘Greatly the density of the moon is a little greater than 
: the basic layer of the earth's surface, which I 
think we may to occur at the sea-board at a depth 
of'about 25 miles. The entire mass of the moon is 
i c mass of the earth, Es 
Accordingly, it would require a layer ef about 31 
miles thick, of the density of granite, to be taÉen off the 
surface of the primitive mass to make a body of the mass 
of the mpon ; and if the meag density of the matter re- 
moved was the same as that of the moon, a somewhat 
thinner layer would suffice. But if we peduce the area of 
the skin removed o the area of the oceans, it wéutd 


require to be 197 x 31, or about 41 miles deep. Hencea 


uniform layer rather less than 41 mjles thick taken off the 
oceanic areas would be sufficient to make the moon. 
,. Of course the layer removed would n in , have 
been of uniform thickness. But the estimate, 
-gives an idea of the size of the cavity which would be 
produced. What then would ha This would de- 
pend upon whether the surface already become at all 
solid. I conceive this would be the case at a early 
-stage, judging from the manner in which a Bell ages 
“forms on the liquid lava of Kilauea, The hole would 
therefore fill up by the rise of the liquid from below, 
rather than by the lateral approach of the edges of the 
wound. When the raw surface again solidified we should 
' have a crust of greater density over the area in question, 
because formed from a lower and denser layer, which 
would have risen not quite to the level of the lighter 
crust. There would, however, have necessarily been a 
certain amount of flow in the upper fluid layers towards 
the cavity, and this would have carried the cooled granitic 
crust which, floating on it, still ined upon the earth 
along with it. What was left of the granitic crust would 
therefore be brokén up into fragmentary areas, now re- 
presented by the continents, This would make the 
Atlantic a great rent, and explain the rude parallelism 
which exists between the contours of America and the 
Old World. — ' i 
The sudden rupture of so considerable a fragment from 
the rotating spheroid, would alter its mass, form, and 
moment of momentum. Ita then that its axis of 
rotation would be altered, which might account for the 
fact, that the approximate pole of the oceanic area is 
not in ghe equator. 
' "The volcanic surface of the moon, if volcanic it b 
would lend considerable support to the view which Í. 
~ maintatfi, that the water substance emitted by volcanoes 
is an integral constituent of the fluid substratum. For 
when the moon broke away from the it would 
carry with it the aquequs constituent of the magma. 
Owing to the much smaller force of gravity in the moon 
the pressure "under which this would there be placed 
Would be much less than in the earth. Consequently it 
would more easily escape, and the signs of volcanic 
action would be more pronounced.* But the difficulties 
surrounding terrestrial vulcanism are so great, that one is 
hardly tempted to add the lunar to them. oO. FISHER 





CLASSIFICA TION QF THE DINOSAURIA! 


L ¿he May number of the American Journal of 
Scienve (p. 423) I presented an outline of a classifica- 
tion of the Jurassic Dinosaurian reptiles of this country 

1 By Profe. C. Marsh. ead before nl Nasional Acadenry of Senece, 
Sithe P mladalphia mest ae Nowuber ti LR Capuxamcated the 
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which I had patana examined. The series then 
investigated is depgsited in the Museum of Yale College, 
and consists of several h individuals, many, of 
them well preserved, and represinting numerous genera - 
and species. To ascertain how far the classification s 
would apply to the materidl gafhered from wider i 
elds, I have since examined various Dinosaurian re- 
mains from other formations of this country, and likewise 
during the past summer have visited most of the museums 
of Europe that contain important specimens of this 
group. Although the investigation is not yet completed, 
have thought the results Bady attained *of su cient 
interest to present to the Academy at this time. - . - 

In previous ifications, which were lfhsed upon very 
limited material co.npgred with what is now available, 
thé Dinosaurs were very generally regarded as an order. 
Various characters were*assigned to the by von' 
Meyer, who applied to it the term Pachypoda; by Owen, ' , 
who subsequently the name Dinosauria; now in 
general use; and by Huxley, who more recently pro- 
posed the name Orhiikoscslida, and who first-ap 
the great importance of the group, and the close relation’ 
it bears to birds. The researches of Leidy and Cope in 
this country, and Hulke, Seeley, and others in Euro : 
have likewise added much to our knowledge of they 
subject. _ . 

An examination of any considerable portlon of: the 
Dinosaurian remains now known will make it evident to 
any one familiar with reptiles, recent or extinct, that this 
group should be ed not as an order but ff a sub- . 
class, and this rank is given it in the present communica-, - 
tion. The great number of subordinate divisions in the 
groupaand e remarkable diversity among those already 

vered indicats that many new forms wil yet be 
found, Even among those now known, there is à much 
greater difference in size and In osseous structure than in. 
any other sub-class of vertebrates, with the single M 
tion of the tal Mammals. Compared with the 
Marsupials, living and extinct, the Dinosaria show an ~ 
equal diversity Eau, and variations in size from by 
far the largest land animals known—fifty or sixty feet 
long, down to some of the smallest, a few inches only in 
len Li 


According to present evidence the Dinosaurs were con- 
fined entirely to the Mesozoic age. They were abundant . 
in fhe Triassic, culminated in the Jurassic, aad continued | 
in diminishing numbers to the end of the Cretaceous 

iod, when they became extinct. The great variety of 
rms that flourished in the Triassic render it more than ` 
robabie that some members of the group existed in the 

ermian period, and their remains may be brought to , 
light at any time. : ` 
' The Triassic Dinosaurs, although .so very numerous, 
are known to-day mainly from footprints and fragmen- 
tary osseous remains. Not more than half-a-doren 
skeletons, at all complete, have been secured trom de- 
posits of this period; hence, many of the remains 
described cannot at present be referred -to their appro- ^ 
priate divisions in the group. ; aa e 

From the Jurassic period, However, during which Dino- 
saurian reptiles reached their zenith in size dnd numbers, 
representatives of no less than four well-marked orders 
are new so well known that differens families and génera 
can be very accurately determined, and almost the entire 
osseous structure of ical examples, at least, be made 
out with? certainty. e main difficulty at present with 
the Jurassic Dinosaurs is in ascertaining the affinities of 
the diminutive forms which appear to approagh birds so 
closely. , These forms were hot rare, but their remains 
hitherto found are mostly fragmentaty, and can with 
difficulty be distingui from those’ of birds, which 
occur in the same"beds. Future discoveries will, without 
doubt, throw much light upon this peint. , E 

Comparatively little Js yet known ef Cretaceous Dino- 
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saurs, although many hgve been described from incarh- 
pee poime, All of these a to have been of 

rge size, but much inferior in this to the gigantic 
forms of the previous period. The remains best 
served show that, before extinction, aome members 
group became quite highly specialised. _ z 
. Begurting the Dincedur as K micia pi he; Rise 
een forms best known at present may be classified 
as follows :— MS. i 


'SuB-CLASS DINOSAURIA 


Premaxillary boned separate; upper and lower tem- 
poral arches; rami of lower jaw united in front by 
. only; no teeth on palate Neural arches of 
vertebree unitfd to centfa by suture; cervical vertebrae 
numerous; sacral vertebra co-essified. Cervical gibs 
united to vertebrae by suture or ankylosis; thoracic ribs 
'double-headed. Pelvic bones ‘separate from each other, 
and from sacrum ; ilium prolonged in front of acetabu- 
lum ; acetabulum formed in part by pubis; ischia meet 
, distally on median line. . Fore and hind limbs present, 
the latter ambulatory and larger than those in front; 
head of femur at right angles to condyles; tibia with 
procnemial crest; fibula complete. First row of tarsals 
composed of astragalus calcaneum only, which 
together form the upper portion of anklé joint. 


(1.) Order SAUROPODA (Lizard foot).—Herbivorous. 

Feet plantigrgde, ungulate ; five digits in manus and 
pes; second row of and tarsals unossified. Pubes 
projecting in front, and united distally by cartilage; no 
pore Precaudal vertebrae hollow. Fore and hind 
imbs nearly equal; limb bones solid. Sternal bones 
parial. EE with teeth. " 

(1) Family Atlantosawridæ. Anterior vertebrae opistho- 
coelian. Ischia directed downward, with . extremities 
meeting on median line. í 

Genera Aflantosaurus, Apatosaurus, Bronlosaurus, 
Diplodocus, ?! Camarasaurus (Amphicalias), ? Dystro- 


phaus. A 
G) Family Morosauridæ. Anterior vertebræ opistho-, 


Ischia directed backward, with sides meeting 
on median line. T 
Genus Morosaurus. . : 
European forms of this order: Bothriospondylus, 
Cetiosaurus, Ckondrosteosaurus, Excanterotus, Ormithop- 
45 Pelorosaurus. ` ° 


(2.) Order STEGOSAURIA (Plated lirard).—Herbivorous. 
Feet plantigrade, ungulate ; five digits in manus and 
; second row o unossified. Pubes projecting 
in front ; post-pubis nt. Fore limbs very small ; 
locomotion mainly on hind limbs, "Vertebrs and limb 
bones solid. Osseous dermal armor, 


(1) Family Stegosaurida. Vertebree biconcave, Neural. 


canal .in sacrum expanded into large chamber; ischia 
directed Em with sides m on median line. 
^ Astragalus ified with tibia ; metapodials very short. 
‘Genera Stegosaurus (Hypsirhophus), Diracodór, and in 
Europe O:osasrus, Owen. , dA. 
(2) Family Scelidosaurida. Astragalus not co-ossified 
with tibia; metatarsals elongated ; four functional digits 
„in pes ‘Known forms all European. 

era Seslidosawrus, Acanthopholis, Urateoyius, Hy- 

leosaurus, Polacanthus. ex 

(3.) Order OR NITHOPODA (Bird foot).—Herbivorous. 
Feet digitigrade, five functional digits in manus and 
three in pes. Pubes projecting free in front ; post-pubis 
@Wertebre solid. Fore limbs small; limb bones 

jw, Premarillanes edentulous in front. , . 
(1) Family Cdwfonotide. (Clavicles wanting; post- 


pubis com 

Genera lonoius, Laosaurus, Nanosayrxs, and in 
Europe Hypstlophodon. 

(2) E y Jgwamodomida. Çlavicles present ; post- 


. 
Y .. 


xt ra j s. 


the: 


ubis incomplete. Premaxillarées, edentulqus. «Known 
orms all EuropearR ^ ` . 


Genera J , Veciisgyrus. i 

(3) a gae A Teeth in several rows, 
forming with use a tessela:ed grinding suface. e Anterior 
vertebrae opisthoccelian. 

Genera Hadrosaurus, ? Agalhaumas, Cionodon, 


(4.) Order THEROPODA (Beast foot). —Carnivorous. 

Feet digitigrade : digits with prehensile claws. Pubes 
projecting downward, and co-ossified distally. Vertebre 
more or less cavernous. Fore limbs very small; limb 
bones hollow, Premaxillaries with teeth. 

(1) Fantily Megalosaurida. Vertebree biconcave. Pubes 
slender, and united distally. us with ascending 
process. Five digits in us and four in pes. 

Genera Megalesanrus Ppthilopleuron), 


Allosaurus, Calosaurws, — Creosawrws, 


s). » 

Mr only Zanclodontide. Vertebræ biconcave. Pubes 
broad elongate plates, with anterior margins united. 
Astragalus without ascending Een five digits in 
manus and Kndwn forms European. 

Genera Zanclodon, ? Teratosaurus. 

3) Family 4sufAisawrida. Vertebrz biconcave. Pubes 
-like; five digits in manus and three in 

Genera d sifkisaurus (Megadactylus), ? Datky, 1 
? Clepsysaurus; and in Europe, Palcosawrus, odos- 
fosaurns. 

(4) Family Labrosaurida. Anterior vertebrz strongly 
opisthocoelian, and cavernous. Metatarsals much elon- 
gated. Pubes slender, with anterior margins united. 

Genus Zaórosaurus. 


Sub-Order CŒLURIA (hollow tail). 


(5) Family Calurida. Bones of skeleton pneumatic or 

hollow. Anterior cervical vertebra opisthoccelian, re- 

mainder bi-concave. Metatarsals very long and slender. 
` Genus Calurms. 


Sub-Order COMPSOGNATHA. 

(6) amily Compsogwathida. Anterior vertebrae opistho- 
coelian. Three functional digits in manus and pes. Ischia 
with long symphysis on median line, Only known speci- 
men Euro ; : 

Genus Compsognathus, 

. DINOSAURIA ? 
(5.) Order HALLOPODA (leaping foot).—Carnivorous? 

Feet digitigrade, unguiculate; three digits in pes; 
metatarsals greatly elongated ; calcaneum much produ 
backward. Fore limbs very small Vertebise and limb 
bones hollow. Vertebree biconcave. 

Family Hallopodida. ° 

Genus Hallopus. : - 

The five orders defined above, which I had previously 
established for the reception of the American Jurassi. 
Dinosaurs, appear to be ald natural groupe well marked 
in gen fom each other. The European Dinosaurs 
from deposits of correspondimg age fall readily into the 
same divisions, and, in some cases, admirably supplement 
the series indicated by the American forms. The more 
important remains from other formations in, this country 
and in Europe, so far as their characters have been made , 
out, may likewise b referred with tolerable certainty to 
the same orders. 

The tbzee*orders of Herbivorous Dinosaurs, althofigh 
widely different in their typical forms, show, as might 
expected, indications of approximation in some of their 
aberrant genera. The Sanr@foda, for example, with 
Atlantosaxrus and Brontosaurus, of gigantic size, for 
their most characteristic members, have in Morosanurus a 
branch leading towardethe Stegosateria. The latter order, 


likewise, its genus is in many réspects the 
most sequ tacked a the Dinosaurs has its 
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Scelidosgurus, a form with some features pointing strongly | girders to bind tke archef ribs together, and the laferal - 
towards the Ornsthoped’. e sd stiffness of a ro-inch flange ovér a of 100 feet is: 
The Carnivorous* Dinosauria now best known may all | more easily imagifed than calcwlat Within a few 
be placed at present-in a sihgle order, and this is widely | hundred yards of the Richmofid Bridge {s an anemometer 
separated from those that include the herbivorous forms. | which, accor to the official returns, has not infre-. 
The two *ub-oRjers defined include very aberrant forms, | quently a pressure of 27 lbg. pes square foot, but 
which show many points of resemblance to Mesozoic | it is hardly n to say that no wind pressure even ' 
birds. Among the more fragmentary remains ing | a imati S oda amount could ever have taken 
in this order, bat not included in the present ifica- ect on the bridge. i LC i 


tion, this resemblance appears to be carried much farther, Since the fall of the Tay Bridge the ciples and 
‘The order Hic reveal to. : 











which I have here referred to the | practice of Telford's jay have been to.by British: 
` Dinosauria, with doubt, differs from all the known | engineers, and the ion of wind press has been 
members of that group in having the Eod i apean most influential in ining the design ahd propor- 
adapted for leaping, metatarsals being as long as | tions of the new Tay and the proposed Forgh Bridges 
` the tibia, and the calcaneum produced far backward. In the original Tay Bridge the type of pier foundation- 
This difference in the tarsus, however, is not greater than | finajly developed was, ¢t may be 2 single , 
may be found in a single ordef of M 


ee and is no | cylinder of 31 feet diameter. This was satisfactory 

more than nfight be expected in a sub-class o Reptiles. enough as regards vertical pressure, but in the new | 
Among the ilies included in the present classifica, | design it was leteral and not vertical pressure which. 
tion, I have retain three named by Huxley (Scelido- | governed the form of the pier’s foundation, and the latter 

Jawride, lguanodontida, and Megalosauridz), although | will consist not of a,single 31 feet cylinder but of two a 
their limits as here definéd are somewhat different from | feet cylinders spread 32 feet apart centre to centre, an 

those first given. The sub-ordere Compsognatha, also, | affording correspondingly increased lateral stability. Sim!-" 
was established by that author in the same memoir, larly, as regards the metallic piers resting on these foun- 
which contains all the more important facts then known dations: originally these consisted of a group of cast 

in regard to the Dinosauria. With the exception of the | iron columns, and as regards vertical pressure nothing ^ 
Hadrosauridæ, named by Cope, the other families above | could be better, for, as we have recenfly ascertained by. 
described were established by the writer. . | tests, a-hollow cast-iron column of ordinary proportions 
` The Amphisturida and the Zanclodontida, the most | will carry more load than either a wrought iron or a steel 
3 gene i families of the Dinosauria, are only known | tube of equal weight. When the bending actiqy of the 
the Trias.’ The genus Dystropkaus, referred provi- | wind upon a bridge pier is taken into consideration, how- 
sionally to the isl ien is likewise from deposits of | ever, steady vertical pressure due to the load becomes 
Mare ue typical genera, however, of all the orders | of com tively little moment, and Mr. Barlow has very. 
and ers are Jurassic forms, and on these especially property adopted "TO iron for the piers of the new 
the present classification is based. -Tho Hadvosaurida | Tay Bridge, and the Board of Trade have with no less 
are the only family confined to the Cretaceous. -Above | propriety intimated, in their recent ‘‘ Memorandum ‘of 


this formation, there appears to be at t no satis- ulrements,” that piers made up of a up of small 
factory evidence of the existence of any Dinosamria, . cast-iron columns nio longer be passed by. e inspect- 
; : x 





a perstructare new Tay Bridge, no less than 

THE TAY AND THE FORTH BRIDGES the piens afforda ied of the an which it is 

s FHE qeconstruction of the Tay Bridge (if it really |-now thought necessary to make against the consequences 
go on) by Mr. W. H. Barlow and the’ re-de- | of high wind pressures, Thus Mr. Barlow has provided 
signing of the Forth Bri by Mr. John Fowler | three lines of defence inst a train being hurled into 
and Mr. B. Baker will undou y mark a new point | the Tay, um a of considerable height out- 

- of departure in the practice of British engineers.- th ^side,each rail; secondly, a ballasted floor of sufficient 

e the advent of railways there arose a generation ofe| strength to hold up a derailed TO UNE m any point ; 
etigineers who for some- inexplicable reason ignored | and thi a strong iron para ost of these pro- 

. the traditions of their predecessors and gave no Povo visions wil in all probability Gane upon by the 
to wind pressure. Previous to this the question was | Board of Trade in railwa buy ; 
always considered of vital importance by constructors, Turning now to the gigantic Forth Bridge, the influence 
For example, Tredgold, writing some sixty yeàrs ago | of wind pressure in determining the design is ond all 
about roofs over building slips, directed special attention | precedent. The assumed lateral pressure of the wind 
to the ffct that such structures were “ much exposed fo upon the 1700 feet span girder is in fact no less than 50 
be racked and strained by high winds,’ and recom- | per cent. greater than the maximum ro load, so that 
mended sertain proportions, based upon the assumption | were it not for the influence of gravity on the mass of the 
of the actual weight of the roof being 16 lbs. per square | bridge, the required strength would be greater laterally 
foot, and the pressure of the wind 40 lbs. per foot. He than vertically to the extent of oné-half. The weight of: 
thus clearly warned ineers that in some mstances the | steel in the 1700 feet girder 18, however, so considerable, - 
pressure oi the wind and net the load governs the strength | that the stresses both for ro load and wind pressure . 
of the structure. Nevertheless so completely have British | are relatively less than in er bridges.: — 
engineers ignored’ this condition that it may safely be |. The original design for the Forth Bridge by Sir Thomas 
saideat least three-fourths of the railway bridges in | Bouch was, it will-be remembered, on the suspension prin- 
Great Britain and Ireland have no lateral bracing or pro- | ciple. “Except as regards the enormdus drop in the sus- 

' vision of any kind to enable them to resist wind pressure | pension chains and the consequent unpre: ted height 
ven metallic arched bridges, which from their form pd of the plers, there was little to distinguish ae popred 
“in fhe absence of cross bracing, be necessarily ina state structure from an ordinary Aion nadge stiffen- 
more or less unstable equilibrium, form no exception to | ing girder, and withoct the inclined stays characteristic of 
the rule, At Richmond, for instance, and at Kingston | American suspension bridges. During the past forty — 

there are cast-iron arfhes about 100 feet in span, the | years theesuspension principle has beep universally re- 

^ lateral’ stability of which is dependent solely upon the | jected by engineers of all countries as unsultable to the 
B'inches or 10 inches wide flanges of the arched ribs. | conditions of high-speed railway traffic, and the only 
There is no lateral bracing nor are there any iron cross ne 

1 Quarterly Journal Geological gecety of London, volevxvi. p. 34. T8yo, | Was the assumption no other Plah was commercially 
* k ~ e. . e 
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Baker anno that the of 1400 feet was no reason 
at all for departing from old and well-tested principle 
of pe construction, -but that on the gon a Side 
bridge of proper design would be not in y stiffer, 
but also considerably cheaper, than a structure on the 
suspension principle. This conclusion was however con- 
firmed by Mr. W. H. Barlow and Mr. T. E. Harrison 
after careful independent investigation, and a design was 
finally agreed upon by all the engineers and accepted by 
the four railway companies finding the funds for ‘its 
constructi ` 
The Forh Bridge as infended to be constructed may 
be briefly described as & continuous steel girder bridge, 
of varying depth and with fixed points of contrary flexure. 
In several essential points it is t$ the well- 
known continuous tubular girder bridge acfoss the Menai 
Straits, as in cases the contiguous girder traverses 
two main spans and two end spans of about half the width 
of the former. In the Forth Bridge, however, the main 
8 are 1700 feet, and the end spans 675 feet, whilst in 
Bntannia Bridge the dimensions are but 
460 feet and 2 It is hardly necessary to say, 
therefore, that though the inciple is the sime the pro- 
portions and gen details of the two structures present 
no points of resemblance, E 
The contingous girders of the Forth Bridge are 340 
feet, or one-fifth of the span, in depth at the piers, and 
only 45 feet deep at the centre of the 1700 feet span. In 
ardinary continuous girders the points of contrary flexure 
are situated about one-fifth of the from the piers, 
but in the Forth Bridge they are feed at the most econo- 
mical distance, which was found on investigation to be 
about two-fifths. Every continuous girder may, for pur- 
pose of calculation, be regarded as made up of a central 
girder supported by two cantilevers. In ordinary cases 
e central girder will have an effective span about equal 
If the Forth Bridge were an 


to the total span +~3. 
er the effective span of the 


ordinary continuous gird 
E irder would thus be about 982 feet, but as a 
mafter of fact it will*be made 350 feet, and if is to this 
deviation from the ordinary proportions that the economy . 
of the design is largely due. By keeping the cen 
girder of moderate span, or in othe: words by removing 
the points of contrary flexure farther from the piers, the 
central portion of the er is lightened, the bendin 
moment c ingly reduced, and the mass o 
metalis concentratéd near the piers, where it acts with 


the least 1 Thus the lower member of the great 
irder, where it springs from the maso piers at a 
eight of 20 feet above high water, is a tube 12 feet 


diameter and about 2 inches thick, whilst at the centre of 
the span, where the bottom m has been cambered 
upwards to a height of 150 feet for apy eae j 
it is of ordinary trough section, about 3 feet irfwidt 
On plan as well as in elevation the Forth Drugs is a 
continuous girder of varying depth. To resist high wind 
pressures the tubular lower members are spaced 120 feet 
apart, centre to centre at tht piers, whereas the trough 
lower members of the central girdez afe spaced but 27 
feet apart. ie Rigi ion the effective depth of the girder 
both on plan and tion a great saving is effetted in 
the bracing, as the shearing stresses are to a large extent 
taken up by the main mem of the girder. In à bow- 
string gi the bracing is similarly lightened hy the 
of top member. There are other sources of 
economy in the proposed design which we have not space 
to refer to at present. ` » $ 
It &s intended, we understand,to give such proportions 
to the several members of the structure that undes the 
combined stresses resulting from the maximum rolling 
larg a wind préssure of 56 Ibs. per square foot, 
the stress wer square inch*will in no case exceed one- 
. . bat 
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_ fourth of the ultimate th of the steel used in con- 
struction. The steel used? In compression will be consi- 
derably stron atd harder than the more ductile 
material used for the parts iP tension. 
`~ Facility of erection has ily been one af the 


Forth Bridge. 
is of course out of the question, and the only practicable 
' way of erecting the t girders is by commencing the 
work at each pier and adding successive bays of struts, 
tles,»and bra on either side, until the dle structure 
is complete. is mode of erection, technically known 
as “erection by overhang,” is that which beca suc- 
cessfully adopted in the two largest railway bridges yet 
constructed, namely, the St. Louis Bridge across the 
Mississippi, of 525 feet’ span, and the Douro Bridge, of 
the same fpan, near Lisbon. The great advantage and 
security of erfction by overhang in a case like the Forth 
Bridge is that every piece of the work ts finished 
securely braced agaifist storms before another length is 
commenced. When the bridge is partially finished ir’ will 
at the distance present much the appearance of three 
ai Nri. perched with o wings on as man 
The distance between tips of the wings 
be represented by that between the ends of the canti- 
levers, or say, 1500 feet. It might be thought that this 
would be a critical stage of the erection, but it is not so, 
as the work is so designed that if a hurricane of 56 Ibs. 
per square foot were to strike one wing whilst the other 
remained becalmed the cantilevers would not spin round 
like a weathercock, but remain perfectly stable and 
secure. 
We understand that the Board of Trade have signified 
their approval of the design and «f the isions made 
by the engineers as regards strains and wind pressures 


most impétrtant Poem g elements in the design of the 
ith 200 feet depth of water, scaffolding 


NOTES 

Tux last work of the late Mr, H.-C. Watson on the distribution 
of British plants was his ‘Topographical Botany,” published in 
1873-4, in which he traced the dispersion of each species through 
the 112 vic&-counties of Britain which he“adopted. Of this ‘book 
only 100 coples were printed for private circulation, and these 
were all given away by the author immediately, Since its issue 
2 large amount of new material has been accumulated, principally 
through the exertions of the members of the Botanical: Record 
Club, &nd at the time of his death, last antumm, Mr. Watson 
was engaged in the preparation of & new edition. This he did 
not live to complete as regards its prefatory and explanatory 
portions, but he had kept an interloaved copy in which he regu- 
larly entered up every record of any plant in a new district that 
was brought to his notice. At his own special request this was 
deposited with his herbarium at Kew, and from this it is now 
proposed to prepare a second edition of the book, which Mr. 
Quaritch hfs undertaken to publish, and Mr. J. G. Baker, of the 
Royal Gardens, and the Rev. W. W. Newbould to, make ready 

for the press, ! ` è 
THE New York Nation annbunces the death of Mr. Lewis H, 
Morgan at Rochefter, N.Y., on December 17, after a beef ill- 
ness following 2 long period of delicate health. ‘‘ With reference 
to our 'pre-Columbian antiquities,” the Warton states, “he might 
for some time past have been called the N&stor af Indian ethno- 
A natve of Western New York, he carly became 
in ed in the. neighbouring remnant of the on% mighty Six 
Nations, and gained & thorough insight into the political and 
military constituticn of the Coufederacy, its manners and ens- 
toms, ang above all its curjous system of tribal intermaxriuges. 
"Together with some kindred inquiring spirits he instituted, at 
the age of twenty-five, an Order, or, ‘New Confederacy’ of 
the Iroquolm—a sort of antiquarian society, having" as a syb- 
ridiary afm the promotion of #‘kindlier feeling fowhrd the red 
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man; and before its ‘council in the years 1844, 5, and 6, he . 
read a number of papers cn the Iroquois, which; under the sems ' 
de plume oÈ ‘Skenandoth,’ were published, ar ei addressed 
to Albert Gallatin, in Co:ton's Americss Quarterly Review, in 
1847. From this source they were reprinted by Neville B, 
Craig, of Pittsburgh, in his monthly OMZem " Ta (1848), and 
five years ngo dnce more saw the light in Robert Clarke and 


“Co.'s reprint of the latter periódical. This work at ence put 


Mr. Morgan m the front rank of Indian authorities, A profes- 
sional visit to Lake Supedlor led him to observe an anifnal closely 
associated with the aborigmes, and toward the close ‘gf 1867 he 
produced the ‘American Beaver and his Works,’ an exhaustive 
but highly readable manograph, in which, to use the words of : 
the late Jeffries Wyman (Maziow, February 27, 1868), Mr. Mor- | 
gan, “ith a ree] and patience worthy of Réaumur, the Hubers, 
or of Darwin, re-examined tbe whole subject and largely in- 
creased our knowledge, and which ‘justly entitled him to-an 
honourable place in the higher ranks of original observers,’ The 
year following, in an article on the ‘Seven Citles of Cibola,’ 
in the North Amenican Review (April, 1869), he struck a blow 
at the whole fabric.of the theory of Indian civilisation handed 
down by the Spaniards and embalmed by Prescott, and laid the 
foundations of the prevailing conception of the meaning of that 
communal architecture which was for centurias regarded as royal 
and palatial. In 1873 appeared among the Smithsonian Insti- 
tution's Contributions to Science & quarto volume of 700'pages, 
entitled ‘Systems of Consanguinity and Affinity of the Human, 
Family.’ This was the first ;ruit of Mr. Morgan’s difcovery, 
while on his excuralon to Lake Superior, thet the system of 
marriage and reletlonship in the Six Nations was that of the 
Americaf Indians generally, and his subsequent reflection that 
he had enzountered a fundamental fact in the development of 
human society, He afterward resumed the whole question in a 
popular manner in his ‘ Ancient Society ; or, Researches in the 
Line of Human Progress of Savagery through Barbarism into. 
Civiltsation.”? His last work was among the pueblos of New 
Mexico, from the study of which he concluded thaf the Mound- 
builders were village Indians of New Mexican origin, and tliat 
the mounds were the platforms for their long wooden communal 
houses, These conclusions were published in the first report of | 
the Archseological Institute of America (1880). On his death- 
bed he received his very latest printed work, ‘Houses and 
House Life of the American’ Aborigines,’ published by the 
Bureau of Ethnology of the Smithsonian Institution.” 


WE regret to annource the death, at the age of seventy-one 
years, of Prof, J. W. Draper, of New York. , We hope next 
weok to give some account of his varied work in acletice, The 
death of Mr, Binney, of Manchester, is ako announced, and of 
him also next week we shall give a brief memoir, . 2 


Tue zcéntific circle in Dublin has sustained q great and a 
deeply felt loss by the sudden and premature death of Dr. 
Renben J. Harvey. Renben J. Harvey was borp in 1845; he 
was the son of a well known phyaictan in Cork, still living, and 
for many years one of the most distinguished proféssors in 
the Queer’s College of that city, He entered Trinity College, 
Dublin, in 1863,,0btaining a non-foundation scholarship in ` 
science ip 1866 ; he graduated as a senior gold medallist (Mathe- 
matical Tripos) in 1867. Entering the medical school of the ` 
University qf Dublin he obtained the first medical scholarship in 
1868, and graduated as M. B. in 1870, He completed his studies 
in the schools of Vienna and Würiburg; at one time he was a 
demonstretor in anatomy in the Dublin Univerilty Schdbl; of late 
years he wat Professor of Physiology in the Carmichael School 
of Medicine, and one of the physicians of the Cork Street Fever 
Hospital In the pursuit of his profemional dunes fe was teken 
ill of typhus fever’ on the a4-h of December last, of which he - . 
died on the 28th of the qme month. His sterling qualities. 

í : 
- s . . ` 


. Beart. 


"à 


4 


Jalan 1882] Sa 


NATURE © + 


"y - ° 


249 


<< . 
: v - 


endeared him to a host of friends; his mathematical abilitles 
were of no common order, he was a p ing and enthusiastic 
worker in the schoel of Ñoderg physiology, but it is to be feared 
that the results of much df his labour will now never be known, 
foc he was slow to publish, preferring to wait for a completer 
confirmation of hifnumftrous observations, He was an extremely 
popular lecturer, and his sudden death hes saddened many a 


Mz. A. G. Morr, F.1.S., M.R.LA., &r., has been appointed 
to the post of Curator of the Dħblin Natural History 
Museum, Mr. More is known to botany as the author (with the 
late Dr. Moore) of the “Cybele Hibernica.” During the past 
fifteen years has been principal assistant under the late 
curator, Dr. Carte. The publishef works of Mr, More are 
a ‘Natural History of the Isle of Wight,” a supplement to Dr. 
Bromfieki's “ Flora Vectensis," an emay on “The Ditribution 
of British Birds during the Breeding Season,” the '' Cybele 
Hibernica " and its '' appendix,” and numerous detached papers 
on natural history. à LEN 


WI are gld to learn from Dr. Lindemann, of the Geogra- 
phische Gesellschaft in Bremen, that the brothers Krause were 
sent by the Society to explore the Behring Straits regions, ma for 
commercial purposes, MM. Krause are naturalists, and have no 
other dbject than to make observations and collections in natural 
histoty and ethnology. ‘Their reports on their studies on the 
a Peninsula, which will be published with charts and 
woodcuts In the next numbers of the y'ewrmal of the Bremen 
Sodety, will prove that their voyage was not at all unsuccessful, 
They aré now on 'thelr way from San Fraücisco to Sitka, and 
intend to winter on a station of the North-West Tj 
Company. i 
M.A. HUNTER, who has spent twenty years in the exploration 
of tho flora and fauna of the Onega region, discusses (Memoirs of 
the St. Petersburg Society of Naturalists, vol. xl.) the interesting 
question as to the natural boundary between Finland and Northern 
. Rusia, which bad already been raised by Wirtren, Bonsdorf, 
Malmgren, and Nylander. M. Hunter arrives at tho same con- 
clusions as most of the above-named explorers, namely, that all 
the reglon west of Lake Onega to the Gulf of Bothnla, and as 
far as tho White See to the north must be considered as a, part 
of Finland, Lake Onega being a marked boundary between the 


two regions xs to their geological structure, topographical features, , 


fauna, and flora, The flora west of this Jake is far richer than 
east of it, and does not contain plants which are common to the 


~ latter region and higher latitudes, The list of plants of the 


whole of the Onega region contains 578 Anglosperma, 5 Gym- 
nospermiz, and 36 Cryptogams. 

Mxssus. TAYLOR AND Francis have issued a useful Tide 
Table for 1882, in the form of a large wall-card. The Table is 
compiled by Mr. E. Roberts, of the Nautical Almanac Office, 
and contains the time of high-water at London Bridge, and the 
depths on the silt of the Shadwell lower’ entrance of the London 
Docks, showing also in & conspicuous manner the possible 
overflows, "The table is likely to prove useful to many people, 
and we trust Mr. Roberts will be encouragíd to continue it 
yearly, k " i 


THE Geographical Society of Paris recetved, at itsjast meet- 
ing, a communication sent from Lieut, Rogoxinsky, of the Ros- 
sian Imperial Navy, who proposes to explore the region between 
the Congo, «he southern borders of Adaman, end the Cameroon 

` Mountains, v ° 

A ScrENTIVIC Commission has been appointed by the Préfet 
of the Seine th determine the measures which ought to bo taken 
immediately for the pretection ofthe public in theatres. AN of 

_ them whioh will not eomply immediajely with the provisions of 
. 


(the law will be closed. Two of tiem, have beem alfesdy pro- 
chimed so. A ahftp discusion took placo in the Municipal 
Council, and it was. proposed. y infinential members that the 
electric incandescent Hght should be deemed obligatory for all 
the municipal theatres. es 


THE Council of the Meteorologica} Society have determined 
upon holding-an Exhibition of Anemometers at the Institution 
of Civil Engineers, 25, Great George Street, on the evening of 
March 15 next, The Committee are anxious to obtain as lirge 


a collection as possible of various patterns of anemometers, either , 


full sirg models, photographs, or drawings. Special interest 
will attach’to all apparatus bearing upon the history of anemo- 
meters and-to their modification and improvement. The Cam- 
mittee will also be glad to shew any new meteorologica# apparatus 
invented and first constructed stoce the last Exhibition, 


© Tux French exploring party who wento Fouta Djalon in the 
Niger Country, has arrived in Paris with a deputation from the 
sovereign of that land who has entered into a treaty with them, 
This is an important step towards the opening of Timbuctoo to 
trading caravans. 


WITH the January number of the London Missionary Society’s 
Chronicle is issued a sketch-map of South-Eastern New Guinea, 
in which ere included the discoveries recently made by their 
agents, Messa, Chalmers, Macfarlane, and Beswick. 


AT Leghorn an interesting geological discovery has been made. 
The brothers Orlando have found a well-preserved skeleton of 
an Elephas antiquus ; it was lying at a depth of about 4 metres 
below sea-level. Prof. Meneghini, of Pisa, superintended the 
excavation, and announces that the tusks are pretty straight and 
have the enormous length of nearly 4 metres, 


AT Nordrup, near Ringsted (Denmark), an interesting dis- 
covery has been made. At a depth of only a few feet in a 
deposit of pumice-stone the remains of seven human bodies were 
found, together with numerous bronze objects, urns, gold rings, 
Romae glasses, mosaics, glass beads, &c. A similar*discovery 


- was made at the same spot some years ago. 


Tux '' Year-Book of Photography " for 1882, edited by Mr. 
Baden Pritchard, contains a great deal of informahon that must 
«be useful to those interested in photography. It contains a fine 
portrait of the late Mungo Ponton. Piper and Carter are the 

blial ; 


We have received the first part of a new monthly German 


journal of sclence— Emós/di—devoted to natural science gene- 
rally. The contents-sre very varied and the style on tho whole 
popular, with many illustrations. There is e long list given of 
eminent contributors. Enke, of Stuttgart, is the publisher. 
On May 15 next an exhibition of minerals end objects Mus- 
trating ceramics and the manufacture of glass will be opened at 
Madrid, . i i 


A SPECIAL despatch has been received at St. Petersburg from 
M. Sullowaky, dated Irkutsk, December 26 (O.S.) 1881, which 
says: ' At IO o'clock on the morning of August 9 I parted, with 
the Willem Redgers, which shaped her course for Herald 
Inland, The clipper Sirwok then returned to the Chinese ports, 
Up to that time the Sireek and Willam Redgert had kept 
company. *Th&y were joined in Providence Bay by an American 
schooner, having on board the captain of a whaler which had 
stranded. This captain narrated tiat he had seen a boat with 
dead meh on board which had been drbren upon Herald ‘Island. 
The boat also contained, besides other articler, some siffer 
spoons with the name Fergagite engraved on them, In conse 
quenee of thjs ive the captain of the Hilitm Redgers 
resolved tg proceed to Herald Island with the view of winteritg. 
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there, anf, with the aid ©f dogs purchased in Kamschatka, 
sending out his crew in mall parties to thé various sides of the 
island arid its vicinity to search fer the lost explorers.” 


Tux Gebgrapifical Society have issued (through Stanford) the 
"first part, of seven ahests, of the large-scale map of East Central 
Africa, by Mr. E. G. Ravenstein, which we have referred to as 
in preparation. Thé map is on the scale of fifteen miles to an 
. inch, extends from 10° N. to 20* S. and lat. of 25*. It thus 
incHides an extenzivo ares of great interest, and is on a scale to 
show all the leading features in deteil so far as they have been 
discovered, "Mr. Ravenstein has collected in bis mab a vast 
amount of information which could be obtained by con- 
sulting many books, so that it will form a library in itself. The 
routes of dil explorers are shown, ehd abundant notes are laid 
* down asto the ‘nature of the courftry, ethnology, doubtful points, 
&o. Tt gives evidence of conscientious, peirfsteking, and wig 
- research, To all interested in marking the progress of African 
- exploration it will prove of great utility. 


. ADMIRAL MOUCHEZ will give his usas! annual sores at the 
Paris Observatory in March. He has distributed to the 
leading Parisian engineering "firms the conditions for the 
construction of the cupola for the great equatorial to be built in 
the newly-annexed grounds, The diameter of the revolving 
cupola is to be'20 metres, The form must be ,hemispherioal. 
~ The time required for rapid revolution is 10 minutes, It is to 
revolre in the same direction'as the heavens, and the mechanism 
will cause the revolution of a seat for two estronomera The 
dimensions of the moving platform are I metre by 2. The com- 
petitors are to employ either a falling weight or a gas engines as 
"motor. In this case the motor must be placed at a distance 
outside, . i 


` Tax French Government is busy preparing a large number of 
mew ‘bills which will be laid before both Houses when the 

recess is over, One of these'telates to the the use 
of the surplus gained by the Electrical Exhibition and. the other 
to the telegraphic network. 


Pror. J. G. McKenpnricx, the new Fullerian Profemar ‘of 
Physiqlogy at the Royal Institute, will give the first of a course 
of eleven lectures on the Mechanism of the Senses on Tuesday 
* next (January 17) ; Mr. H. N. Moseley will give the first of a° 
course of four lectures on Corals on Thursday (January 19) ; and 
Prof, E. Pauer will give the first of a course of four lectures on 


` Ludwig van Beethoven (with musical illustrations) on Saturday’ 


(January a1). The first Friday evening discourse will be given 
by Dr. Huggins, on Comets, on January 20, 

To tho British Trade Yourmal for January, Dr. James Geikie 
contributes-an interesting article on ‘‘The Gulf Stream and the- 
Panama Canal,” in which he concludes that the opening of the 
Canal ‘will have as much effecj on the Gulf-Stream and the 
climate of Northern Europe as tho emptying of ,& teapot-fol of 
boiling water info the. Arctio.Ocean would have in raising the 
annual temperature of Greenland,” 


` AMONG the sixpenny popular editions imsued by Messrs, 
Longman and Co, is an abridgement of the Rev. J. G. Wood's 
` «Homes Without Hands,” under the tifle ‘of “Strange Dwel- 
` lings; being a a Description of the Habitation of Animals,” 
' — THx Austrian Minister for Public Instruction has ordered a 
colossal statuo of the late Austrian Arctic explorer and discoverer 
of Franz-Josef Land, Carl*Weyprecht The statue will be 
executed by the sculptor, Victor Tilgner, of Vienna, 
in Laas marble, - 

M. Pav Brat has God important Incuna in, te organin- 
don of the French syste off publio Instrgction fn Alger. He 
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-Archipelago. An carthquake is also reported 


has authocived the École Supérieure» of Letters in Algiers to 


grant Koncara. in. Atala yerais, aftey candidates have passed ` 


through a special examination. . * ` 


RUBSIAN papers state ther on December 22, 1881, at 11.20 
p-m., a meteor, spreading an intense vidiet lifht and the fall of 
which was accompanied by & strong explosion, ‘was seen at 
Byejetsk, in the government of Tver, and at the villagesNasilovo, 
twenty-seven miles distant from that town, = 


THE detailed report of Prof. Sorokin to the Kazan University 

on the downs of Kara-koum in Russian Turkestan, Bas appeared 
in Russian as a separate volume, under the tide: of ‘Travel in 
Central Asia in 1878-79.” i 


A°sHock of earthquake was felt at Batoum (Caucasus) on 
December 28, 1881, at 6.33 fm. Itlasted for about ten seconds, 
and was acfompanisd by a loud underground noise. 


-"ExPERDENTS in the culture of the Chinese Soja bean (Saja 
Aispida), which gove good results in Vienna when Prof. Haber- 
landt made use of seeds received from Northern China and 
Mongolia, have been repeated in Russia, and so far have been 
quite successful in Kieff, Saratoff, and the Crimos, but they have 
failed In the wespern provinces of Russis. 


‘On December 22, 1881, Tifis was covered with a heet of 
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snow ten inches deep. Snow is a very rare bccurrenco if this ` 


town, and its appearance seems the more, strange as jnere has 
been no mow in all Central Russia, 

A VALUABLE discovery has been made in a quarry at Dil- 
lingen, fear Saarlouis. Some workmen found in a smell cavity 
a bronze vessel cortaining gold and silver ornaments of partly 
beautiful and partly very coarse workmanship. Amongst them 
{a a golden disc of 8 centimetres in diameter richly covered with 
rubles, emeralds, and filigree work ; also a silver object weighing 
over 150 grammes, and bearing inscriptions in Latin, Greek, and 
unknown characters, The proprietor of the quarry will present 
the objects found to the Bavarian National Museum. 


Nxax Caltanisetta, Sicily, a series of caverns have been dis- 
covered, which are evidently burial-places dating from the period 
when the ancient Siciliens had already been ousted by the Italian 
tribel, but before the Greek colonisation had begun. Their 


arrangement is similar to the tombs at Pantelica, Acri, and. 


Girgenti. In the neighbourhood of the caverns are numerous 
remains of ancient baildings and other proofs of the existence of 
an ancient populous colony. The spot derives its name irom 
the hill of Gibil Geib, 


PHYLLOXERA seems to have abandoned the vineyards of 


Lombardy and Liguria, but has appeared in other. parts of Italy, 
vis, Elba, Sardinia, &c. In Sicily the plague is making rapld 
progress ; PA DIA cP Mamas UY a eee purs 
ticularly unfortunate. 


M. Sywanos, the Athens banker who eave PERENE - 


for the erection of. an archsological museum at Olympia, hes 
again given a like xum to facilitate thé progress of the work. 


AN @arthquake :s reparted from Honotula on September 30, 
1881. It consisted o? one very violent and two lighter shocks. 
The first was felt at 4.53 a.m. lasting thirty seconds, and acoom- 
panied by loud subterranean rumbling ; direction south-east to 
north-west, Tho crater of Kilauea was very active at the same 
time, Numerous houses were-more or less injured. “The pheno- 
menon was also observed on all the other islands of the Hawaiian 
Eastern 
Gallia on December 29, 1881; several shocks 
seconds, A sharp and unusually sustained shock of earthquake 
passed along the cast coag of India on the morning of the 31st 

. 
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' ult.” At Calcutta it lasted about two minutes, It was especially 
severe ih Madras, w judging from the space devoted to it 


by the local papers it^ appear to have caused much alarm. 


' » No damage is, however, feported, 


Tux English representative of-the company which manu- C 
factures the Griscom motors, mentioned in our article last week, : 
writes us to. the effect that the £mall form of motor there de- 
scribed wf attain a speed of 3000 revolutions per minnté when 
worked with a 6-cell bithromate battery, and will accomplish 
1000 foot-pounds of work per minute; and that with a dynamo- 
current this dimit -is for exceeded, We are also informed that 
the Company has established a branch m London for the direct 


supply of their fhotors to the public, 


Dr. WOXIKOFF asks us to correct “an error jn the abatra of 
his paper on the freezing on a mit lake (NATURE, vol xxv. 
p. 206). It ts there stated that ''it was never obsepred before 
in laboratories that salt water was cooled below — 4" without 
being frozen, and here we have salt water remaining unfrozen at 
—13' below zero," In the paper referred io Dr, Woetkoff 
. simply stated that temperatures below — 4° C. were not before 
observed in saline solutions outside of laboratories, while here 


we have temperatures of ~ 13° observed £n a salt lake, 


THe additions tothe Zoological Society's Gardens during the 
past week include a Crab-eating Raccoon (Procyon cancriverus) 
-from South Amerta, presented by Mr. H. B. Whitmarsh; two 
wo MUN ene A) ord Ta Tliis, presented by 

; two Lesser Black-backed Gulls (Zarus Jusetis), 
British, presented by Mrs, Brindley; a Speckled Terrapin 
three Confluent, Rattle- 
snakes (Crotalus confiuentus) from Dakota, U.S., presented by 
Mr. W. A. Forbes, F.Z.S.; a Blue-eyed Cockatoo (Cacatua 
ofthalmica) from the Solomon Islands, a Short-eared Owl (Asio 
brachyetus), British, deposited; six Grey Squirrels (Seimus 
cinereus var. migra) from North America, purchased ; a Gayal 


Mr. C. S. 


- (Clemmys puttata) from. Mastachusetts, 


(Bibes frontalis), born in tho Gardens. 





- THE SWISS SEISMOLOGICAL COMMISSION 


"fT HE Seizmological Commission of Switrerland, after having 
-7 published in French and German an excellent text-book on 
earth by Prof. A. Heim, and after having widely circu- 
of 


lated its queries on earthquakes, has received a 


information which is mentioned. in high 


Observatory at Bern, an in 


es of last year, and now M, Forel, of M 
I in the Archives des Sciences Natweelles of 


PC cara for the first thirteen months of the 


terms 
accuracy and interest. Prof. A; Heim, i 
has already published in the Awwwaire of the Physical 


on the erth- 


on from December, 1879, to January, 


1881. We see, from a list of 


d 


uring the years 1876 


. to 188o, which ho publishes, -that there were in Switre land 
daring tiis, periodo time, no less than forty-eight earthquakes, 
of which twenty-five were in 1880, the Commission having re- 
cetved accurate information on twehty-one of them, and four 


feeble shocks more having been reported in 


dore oahe doabtfal, This 


bat 
of quakes in 


must, however, be to a certain degree the result of more 
accurate observation since the appointment ofsa ial Com- 


mision for that The chief 


es there 


thirteen months— Dec ; 1879, to January, 188o0— were the 


Te ft acd roin 


af the main shocks had each an extent of &bout 100 miles, and 


following :—On December 4 and 5, 18 
tnain shocks and of seven feebler ones, 


the fate area shaken by these earth 























also pub- 
eva a first 
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Sion, Chamdéhix, and 
Annecy, affording thas an ellipse 200 long and 100 miles 
e greet axis of which plsb was to the main 

Tts centre was between the Arve and Drarse 
persica ad a 


PER 
E 
gp 


degypes of the 
by M. Forel. The shock propagated 


aired Ee ie 


did not advance along the axis of the shaken area; it 
remained in the nelghbourhood of Geneva, It is rather remark- 

the sume moment as Savoy and Western Switzerlgnd 
experienced this earthquake, another series of feeble shocks was 


at Niederaach in earthquakes being sepe- 
bserved. 


T 
i 


sf 
ni 
3 

: 


The earthquake of 3 to 5, 1880, extended thro the 
mole of Switze Wedel te eres uir 
Grend Duchy orthern Piemont, paking an 
ares, 203 miles and M Un die It was much compli- 


cated, two strong shocks having been felt almost In all Switzer- 
Igni, whilst many Bther feebler shocks, about twenty in number 
which preceded and followed the main offes, had a merely local 


a time or soe paaro But we may notice the circum- 
stánce that, w in some earthquakes the shock is pro 
from a centre to the circumference, in others all the surface of the 


5, 1879, and of July 4, 1880.- The importance of this remark 
will not acae thè attention of thote who. are esgaged in the 
D 


time of the earthquake and of its direction. Humanity seems 
Meridie pris eh rede. very far from know- 
ing the true time, and even the clocks of towns, of the rail- 


year, and it may happen that the desire of making accurate 


observations on earth. es wil give an impulse to some im- 
Bonnet Ge e T. As to the direction of 

es, there are yet more difficulties, and M. Forel points 
out the interesting that nearly all information as to 
the direction of influenced by the orientation of 
streets, the direction of nearly always being give 
either parallel or to the o s street. On 


some occasions, as in the earthquake of July 28, 1881, every- 
„on the surface of the soll seems to bà in.a:yibratory 
as grains of sand on the surface of a vibrating slab, 
the shocks are observed in all possible directions as vertical 
as horizontal. - : 

But it is not only from Switzerland that the Seismies] Com- 
mission has received valuable information, and we find in the 
Archives two Interesting the earthquakes of the island 
of Chio, by M. Arland, an on those in Asia Minor, by M. van 
Leenep. As to the former, we notice that the volcanic eruptions 
on the island of Nisyros had ceased & month before the 
catastro and that have not begun again up to the pre- 
sent. oscillations of April 3 seem to have had an amplitude 
of 15d and from April 3 to April 7, there were couhted 


no less 2a Riosa of Coe ee 


as much as IO to 30, and even 36 per cent. of the 

po ton, M, Arland also some interesting notices as to 

the direction of the shocks In Caltmassia, and to the disturbances 

they have done té the walls of the fases, i 
. 
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j * . SOAR PHYSICS: 
2 siad i x need be, to confirm Garry bands: which were 
"OU wil recolla that hi BY lant lesieroTresplaued to you RO ee ee p 


the case of ethyl iodide we found that the bend about little a 
coincided with part of the band in the solar spectrum, We also 
found that all of the alcohol series hag ong strong line coinci- 
dent with a solar line; other lines were alsó to be found 


. fhe specii absorptions that mmes n 
carbons, *l'o-da9 I wish to tell you same af the applications that 
can be.made from an investigation and examination of this series, 
Before I proceed farther I wish to show you not that there 
are &beorptions which are due to the vibration of atoms of 
these h carbon molecules, but also that there is a general 

which seems due to the molécular vibration-af these 


I to paint out to you the general of the first 
fires of thoee spia alcohol series, The one fianethyl 


. it is Ughter than the of the next, common alcohol whith | expect the spectrum to be po minntel with Imes as 
, "tn its turn again is bter than alcohol, You will see that | wouki if you had the in the : stat uud o 
the geneti” abso creeps up fromthe ultra-red towards | bebility, pose that we' could, have ethyl iodide a gascous 
the red. If caso the fighter the molecule the more | state whichis a thing not impossible to have—(t is very easy, - 
vigorous is the n, I was obliged to refer to it is cult to get exiomgh of lt} duae radica] banda woud 
because through the cburse of my lecture you will see that probably split up into fine Imes, and from the preliminary ex- 
has an important on some of the results which we got. lich we: juve uude it sonas as if that would 
Another point is the effect of heat upon this general really be the case But as -this of course is a work of a 
tion ; and here I speak with a certain of ence. My | few months old, this requires confirmation; and Col F 


to think that the hydro-carbans are not combined with oxygen, 
because, were they combined with oxygen, wp should fo ^ 
find & more complicated spectrum of these particular or 
bends in the solar spectrum. : aoe 
Now suppose that we hare such a compound as an Eri oom 
TANS ORDINE pound of some descriptian in the solar spectrum, . Where can 
The hydrocarbons which we have examined were all in the a i $ 
7 A ve proba pm than o such a compound exist? It must exist in one of two placek It” 
bable—ealmost certain,—that if you were to cartvert those liquid 
hydro-carbons into gas you would. get their absorptions in th 
seme localities; For instance; ın 


allied to the ethyl series which would have the same radical. or 
base bands, namely, Acetylene oan exist at @ high 
ug eu Been cand in the cooler part of the aro. of 
the light, but we also know that three of its -molecules 
will combine to form benthe, Let us see what we should get, . 
sper atc we bamo a i MES I, 
ussee what ve the presence 
hydro-carbon, T Pave hee a umull diagram showing what wo 





ifference between the two is hue yee Haro: He 
general absorption in tho ligald, itis s up i o 
caso of the . Thus ín the case of the liquid we have 
the blue @nd of the spectrum cut off by a general a - 
ton gradually increasing from the to fho greai Whea we 
pass to us bromine we have same absorption but 
seal fh rata I do not say that this is always the case 
in bodies which have the same chemical constituents. a 
Now, so far having cleared the for our next point, 
I must refer you back to the map of the infra-red of the solar 
ee S 
our map of, thee -red ` -spectra of these 

ers carboni wë the curioity to look at the map of the 





> : eae: 


_ Fra. 15 xGolar disc sartounded with a hydrocarban‘ting, c 


solar spectrom to see. whether we could discover atall]|.- . E 

in relation between the two. Col. Festi ig and were very | might expect to see. "The black disc is tpposed to be the solar 
surprised to find that we had mapped linfs identjcal with linesin | nucleus, and this black ring. which you seò round it is supposed 
the ultra-red region of the solar spectrum. Thus, for instance, | to be the or a finale ivan ntir of ee aed 
hen we looked at the spectrum of water that one | also sh Now, if it exists at some little distance fromthe solar : 
line lay 1n the; litfle a p, and had a wave lefigth of 8 nucleus, will see that when the Hght from the edge of 
When we examined chloroform; we also fannd flat it a | the sm thet ring and then through the slit of the spectro- 


great many Hnes which we suspect are to be found'in the solar 


scope, it'will pass through a deeper layer of matter it Would 
We then went to ethyl iodide, and here we alto found I 


sup “the light came from the centre. Inesome pho 
rats pr. by epee ep ete 


colicldences ; but the coincidences were more marked than 
in the former case. For last time I told you in | experiments, I found that some of the lines were nfore broadened 
order to'ideptify the base or, Pafid of any particular al the limb of the than were other lines; and these lines 


apperentiy are with these hfdro-carbon lines, So, 
you see, an examinaion of the hydrc&carbons and dn eram- ` 


V "E = LN . E 


I Lecture delivered on ag, g881, at the Locture Mhoatre, South 
aington Museum, by Capt. , R.K., F.R.S. ẹ Continued frap p. 19L 
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ination of the sun’s limb, we may be able to form an idea as to 
whether such hydrzp-carBons gre present th the atmosphere of the 
sun. Of course, as I said re, this work is new and will re- 
quire e t deal of confirmation before it can be put forward as 
an ute certaigty. „Mr. Leckyer suggested another way in 
which this broadening dË the lides of the limb might arise. Sup- 
posing the corona were to be composed of hydro-carbon, and 
also supposingjwe got a streamlet or streamer of the corona 
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1 in the same lng to the earth as fie Jimb of the sun; then 
we abould get exactly the same result. Stud the diagrams, 


it is quite evident that if it wetd composed of hydro-carbon we 
might get a thickening of the hydro-carbon at the limb, 
because it would pass through & greater of fhatter than 
at the centre. 

Secondly, these hydro-carbons exist in our atmosphere ; 


but then if they did exist there, 


ere is a very casy way of 


Fia 16.—Salar corone, as seon during an eclipses, e . 


proving whether such is the case. If we photograph the solar 

when the sun Is very high in the heavens, and photo- 
graph it also when the sun is very low, we pass through a very 
much larger quantity of atmosphere in the second case tham we 
do in the first case, Now I have never noticed that there has 
been any particular absorption with & low sun, except, it may 
pe pertapa, a greater general absorption on the more refrangible 
side. of dark Z lime, But this, of course, like the rest of 
the work, requires still further examination, and I am only, as 


it were, throwing out hints as to the work that will have to be 
done in this- region, ; 

But now i aqueous vapour. In 1860 Brewster and Glad- 
stone lished a map of the spectrum, showing atmospheric 


a n, and this was continued by an eminent 
F physicist, M, Janssen, in 1864. Brewster and Gladstone 
had shown that certain lines were due to heric absorption ; 
- and Janssen went farther and.tried to confirm their researches, or 


to correct them, He lit a bonfire near Geneva, and observed 
the spectrum of the bonfire thirteen mules off, and found that 
there were a great many lines in the spectrum when he observed 
it thirteen miles off, which were not present when he ob- 
Served it near; and these could only be due to atmospheric 
absorption, But that did not settle the point whether the lines 
that he noticed were due to the air or to aqueous vapour, In 
order to ascertain which lines were due to aqueous vapour, in 
1860, he filled an iron cylinder 330 feet long with steam, and 
then observed the absorption spectrum of steam through this 

length of tube, and he noted that certain lines were visible 
fi the spectrum which were also vimble in the which 
he obtained by viewing the bonfire thirteen miles off, Asa 
further confirmation, he appealed to the stars He observed 
Sirius, for ins at a high altitude, and also af a lower 
altitude, and fo that there was a darkening of some of 
the Fraunhoferic lines., Whither this was due to aqueous 

e 





to the absgiption 
viewing & candle e through the Ro feet of aqueons vapour, 
e 


Fra, r7.—Angsiriim’s map, showing tolluric Imes. 
I or to the air [ines, of course could only be settled by | Thet distinguished man, 
erence 


Kogstiom also examined isto the sub- 


which he obtained from | ject, and in his thap are shown thé elines which he considered to 


due to the atmosphére, * ° 
. 4 
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e. e 
Now from very earefnl examination,*he considered that | of lines is, to this B grgup of lines. ey both have a band—a ' 
neither the A line nor the B linepas due to aqueous ux, bathe | common band which, with a wry magnifying power, is 
thought they might be due to car acid, From what we have ts up into fine lines. From analegy, one suppose, 
observed, dt secras probable that they are not due to car- en, that the A and B lines are duo to the same substance. If ' 
bonic acid because, if we a compound of carbon and oxygen, one looks at the A line with a small D, one sees it very © 
we should not expect to see such a spectrum at all. I think that | much of the same form as the benzine band that you sew 
from the context we shall see a great probability as to what they | (Fig. 18). Itappearsto haves dark distinct band, and then to shade 
may be due, Other observers observed the spectrum of the | off for some considerable distance. Now the remailmble thing - 
eric lines, but perhaps the most recent and tust- | about this is that if I transferred this 4 lino such as we see hero 
wosthy observer is Prof. Piard Smyth, He published in the te about a thotsanc wave lengths down the spectrüm, we should 
“Edim Astronomical Obecana” vol, xlv., a memoir | get the characteristic rnffical band of bensine, In our comparison 
ae black Hnes. R He aye ra uS of the solar trum with that of benzine we have feund unmis- 
merely air and that A is a *zolgr I | takable proofs of the existence,of benzine in the solar atmosphere. 
like to quote his own words with regard to this particular This being the care, the big A ling and the benzing, or the benzine - 
e mays, ‘Tho remarkable i, plainness, and | series may bave some co ton one with the other; and it 
strength oé the ns CoA ee bands in a high Tonin to me From ande that gooner or later the A line will 
to A line, 
in 





, | be found to be due to a hydre-carbon of some kind: You recol- 
the: lect in the photograph I showed you last time, that as the mole- , 
cule got li tha tadical band went up towards the blue. Now 
.the benzine has essentially a comparatively heavy mole- 
cule, It is composed, of 6 of hydrogen and 6 of carbon, and 
therefore if we can examine a » which has the same 
proportions of hydrogen to n, bat of & different mol 


HE . puc I think it ortretely bable that eventually we 
| | M $ Hiat the A line belongs to that particular p of the bydro- - 
rb 


carbons in which theré are equal atoms of h and carbon. 





Hu As to the B lme the question us, canthe Ẹ lind, which has a 
NENNEN" similar look to the A line be due to  hydro-carbon. That re- 
at : : qira gest consideration. Every observer, I as put 
M down as an atmospheric line, and' therefore if De the 
" case we shall have to look for a hydro-carbon high yp in our 
: — atmosphere, - x 
; .| Now, to come back, what would-be the effect of aqueous 
nur Fre of all, we should have a general abeor phan in, 
w = the ultra part of the rpectrum, and then a special ab- 
Fao, 18 —Top spocirum the A Hne ; bottom spectrum the benzine radical sorption, The amexed diagram (Fig 10) is from a photograph 
E of the solar spectrum taken through various thicknesses of water, 
A grows or reinforces at sunset. I may sey that I have seen it ‘and you will see what kind of effect the various thicknesses have 
.this suminer (1877) in Edinburgh almost at the point of sunset, | upon absorption E 
&nd ascertained with à more powerful prism, that, though heavily This bottom figure is the spectrum through three feet of 
black as it was, it hardly was in reality grown at all.” He says | water. The sees pert of the spectrum is photogràphen throigh 
that the time was too short for him to measure absolutely the | one foot of water; and the next. part of spectrum is photo- 
number of lines, but his impression was that the number of lines | graphed zhrough six inched of water. You will «co what a re- ^ 
composing the A band was not dimiffahed at all, and that the markably little absorption there is of the visible spectrum dite to 
A line presents the same appearance at sunset as it did in a high | a certain amount of water, Now, can water have the same effect 
sun. * M i as aqueous vapour? I think it can. IfM. Janssen had con- 
Noy, as I sid at the ing of my lecture, we must tako | densed the steam in the 330 feet tube, and jhad a thicmie's 
into consideration the absorption which is always more or | of ewhere about three mches of water to look through, then - 
leas visible in the spectrum, and at sunset we always heve greater, | loo through ‘three inches of water he would have seen no 
Desconectar duda ryt gd absorption whatever. In other words, where you have a liquid 
y, because the stratum of'air between us and the sun is greater | converted into a vapour a given weight of it seems to absorb 
in the cne case than it is in the other, Smyth, I believe, a great ceal more as vapour than it does as liquid. Sometimes 
peed that the A line was due to hydro-carbon, and I shonli like we sec chis ieyan, in the vinble partot the spece it : 
to show you bably, his surmise 1 correct. [I ently When you havea cold north-east , you have an atmo- 


found that this did not originate with the Professor.] An very free from moisture, and you are able to go down in | 
examinagion will show you how very remarkably like the A group | t infra red regions very far; but when you have's change of 





o ; 1 " € B à $ v. 





P - Fra. 19.—Absorptian spectra of different thicknesses ef water. E . 
‘wind, for instazce, you have a remark- have à west wind, or £ south-west wind and high temperatures T 
&ble absorption setting in, and.you have the limits of the solar | a general absorption takes place in the ultra part of the spec” 
spectrum ending somewhere about t, and may try your | trum. Its only when you have very cold air, with a north-east 
utmost and yet on one of these days. you aby beable topi wind or dry wind, that yop are able to get even as far down as, 


tn 


weather and a south- est 
n 


one jot than that i line, In other words, we have got, , 
genera] abeorption due to water in some form or, The next point to which I with to call your atterftion is, Is it 
ao coma iD, d absorption, Y probable what in the ultra red pert of the spectrum we should 
«n the diagram, Fig. seo p. 188), wo have two bands, @ | ever be able to obtain evidences of metallic Imes, or lines which 
nd y, at the extreme t of the ultra red, and only on two | are due to metalli: vapours? I think that it is highly improbable - 
days in two years have.l ever beenable to obtain 2 photograph | that we shall. The few metals that we have tried have given almost 
of those pérticnlar bands, They were obtained in both cases in | a negative result except in one or two cases, Thus in lopking 
March, and it was when fhe air was pi idtlarly free from through the hat of inc ue to the metaQic elements, there are. 
aqueous vapours, and itywas very cold, To sum up, “where you | very that go even as fdf as 700 in the scale of wave-lengths. 
A . 


b. ' em 2d ° » ~ 


e. * 
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Tiley erally end somewhere about 650 wave lengths. Of course salt prism has beeg very finely pBlished an’ optftian, E 
here o oas Pell kuo exception, whigh is the potamium Ime, will mount it in the’ place of the biaatphide of carbon prism 
which has the waye-lengkh af 776 in fact below the Aline), and is | which we have so far emplofed, Now rock salt is 
fet certis amimni ef i m. ar meee to allow the low radiations to pass much more readily 
bright metallic above 700, and when get towards thau a glass prium, We will try to get &pectrftm tolerably 
700 they are always lines and poor Imes, When come | pure. ou will sce that there is a fairly bright spectrum upon a 
to think of it, it seems improbable that you should obtain piece of card. 

lines low down exce the case of metals of low Now in observations with' rock salt p Col. 


point, 
much more likely that you get lines of 
you would jf the metals have a 
taking a metal which has got 


point, of. course it-is 
w 


n 


by,p current of electrici , at 
though it may be hot to touch, it remains dark. Th, as 
increase the current, it gets redand hotter still, and new waves 


` Put in an appearance; and finally we get white 

Hn di 5O degrees centigrade the body shows redness. 
we 

ether al] the waves exist at 


wire isa matter for future 


» possible that such 
be very small indeed. : 





on which the source of 
vibrate with the -higher wave-length. Each wave as it puts in 
its appearence has g 
between the of the two' waves ma 

graphy wa well a8 by thelr heating efect Buk the heating effec 
he true.compefative me 

it falls comp 


pile, Here is a thermo-pile which is capa 
direction, and we will take a brillant 
spectrum and cast it upon its face. It ts with the 
vanometor, and the galvanometer reflects a spot of light on 
scale, and when 


of moverfent by a 


htly 
ance pine eng ne 
it ought to be deflected still more. We have now 
of the spectrum. The deflection is 
e i 


EE th rea isa 


and on the right of the 
Now this thermogram 
N 









Fro, so —Tyndall's thermogram of the spectrum of the electric light. 


- it lies 
the effect of Meat which 
shown in h Ss 
When wor 

may call de te 
theoretical limit of the 
want to show youe possible cauge for. this, 


This rock Fig. 22 ds an energy 


t 
ond the limits of the when employing photography. 
giuria ore raised, and we endeavoured to’ find 
out why this was the case, We therefore placed some bichromate 
of soluwon of potash in front of the slit of the 

navel diestrus I will 1epeat the experiment; 
all round the aves wate spreading yellow 
is dne to the imperfection in the salt, rock salt gur-, 
ee M PAI ne canemake them, bat full there is 
a certain amount of t which irregularly through 
the prism, and gires us that yellow halo. Tt ls totally dntierent 
ar will notice when you replace the bi-mulphido primm in 
position, Ton get a pare spectrum: You will see that each sido 
the green and is seq 


different mamples of rock salt, and all 


only way we can use a rock sali prism when it is well ground is to 
an y narrow beam of li spel oc 
Directly any surface of the prism (as is the case a 
lantern, or. ing lens for the beam u the 
alit), -is used, the actlon.of diffused light at once the 
results liable to suspicion. ` = ; 
Now I will show you other figuros obtained from a thermo 


pile when using very delicate apparatus. I 
how the thermo-pile and Photography can work hand 


e Itke Tyndall's is a reason this 
i Meter a dae cet ny 
pole of a powerful electric light, whereas I the other was 
. ~ 4 * . 





: F D A 
Fia. at.—Thermogram of the speetrum, the positive polo of the electric light. 


taken with the whole of the radiation coming from both of the 
poles and from a less powerful eerie, Ughi The negative 
polo of tho light we used been to have approxi- 
mately a temperature of 3,000°, whilst pole approxi- 
mately a temperature of about 4,000°, 
one and that 


sec that the curve forms a cusp, that is at the place of maximum 
heating effect tt comes very nearly to a and I believe 
if we. obtained a spectrum of & source of eat at a perfectly 





`D 


EF A: 


j ' B e (REA 
F. —Energy of the same spectrom Fig. s, obtained by moans 
IG. as. curro of v n 
even temperature wo should get that ogram with an abso- 
lutely s p polot. t a we are able to check 
the thethermo-pile, — *, À 


«urve as depicted by & photograpH. You 
r d 


7 a 


NATURE 


op, |Jan. 12,1882 ' 





256 " 
see it doef no» come to mearly such a sharp point as when a 
thermo-pile is used, and you ask why. Tile reason is that at 


- that particular- part the bromide pf —blue bromide—does 
not entirely absorb the radiations, but allows a certain amount to 
pass through. Nevertheless you will seo that there is a striking 

Now Í wish to show you how you may combine the thermo- 


graphs of two or more temperatures, I must, first of all, show 





Fra. 33 
. 


e the thermographs of varying temperatures (Fig. 23). We 
ve a temperature of 250". Next we have a temperature of 
500° ; next 2,000, next 4,000. 

In diagram (Fig. 24) we bare a combination between the 
th | of two tem , one of about 2,000*, and the 
other of about 4,000*, By measuring the height of these curves 





Fia. a4.—Combrmation thermogram. 


and taking the mean you get the central curve. You should 
compare this with Prof. Tyndall’s curve. You see it is not 
very different from the curve teken from the combination of the 
two curves. My tme, however, is drawing to a close, and I 
am obliged to go but shortly thro this part. x 
In my last lecture I showed you how the diffraction spectrum 
was speegd ont in the infra-red in compariton with the priamatic 
Peu e MEET he ak you here to show you 
e way ln which a thermogram of the moler spinan i spread 
out when the prismatic thermograph is into a refraction 
pk or thermogram. p 
Ta Fig, 26 I given diagram of a solar prismatic ther- 
m (Fig. 25) as obtained by Lamarsky spresd out into a 
i on curve. You see that instead of the matiman hale 
effect of the so Poen being beyond tbe red, it Jies v 
between E and D. other words the maximum en of the 
solar spectrum lies in the yellow and not in the ultra us has 
y been-considered. 
The energy of a wave, or a series ofwvaves, ix measured by 
the square of the amplitude divided by the square of the wave 
into 2 constant, The area of wave section 1s to 
the amplitude—that 1s to say the height of the faveemultiplied 
by the of the wave into a constant. If these waves have 
pecticnal areas, the energy varies inversely as the fourth 
power of the wave 1 And what I wish to drew your 
attention to ds this—that starting from the theoretical limit of 
the ic spectrum to the maximum heating effect of any 
continuous a law seems tg bold that tho energy of any 
portion of the spectrum below its point of maximum energy floes 
ingersely as the fourth ower of the wave Rngth. 
am serry I have notgtime to go farthe? into the detil of this, 


, . 





' '! There are no such things 


r He Ma 
but it hes been the result of some congiderable calculation, and 
experiment, , : . 
After mu lecture 1 was agked Shether the photogra: 
taken by the kettle ın the manner explained was not due to the 
heat rays. Iam afraid Tiy teply as somewhat short as I sald, 
as heat rays. I think that now may 
be an opportunity in which to express my views on the subject 
ina less curt manne- than that in which I answered my ques- 
toner. Ir is true that we often do hear of dark heaterays and 
of radiant heat, and the rays which are, principelly concerned in 
the latter definition are taken to lie in the mfra-red region of the 
spectrum, I would ask,’ `“ Why them a name to which, it 
seems to me, exception can be justly taken?" Ia 1800, Sir 
William Herschel proved that these dark rays could be refracted 
e. 






C T E D R RR : 
Fic. 25 — Prismatic thermocram of solar spectrum obtamed by Lamaraky. 


. ‘ 
and reflected like those rays which, falling on our retina, give us , 
the sensation of colour. Professor Forbes, in his cel 
experimentz, el the same ; but, in addition, he like 
wise proved that they could be polarised, I think I have laid 
before you proofs that these same rays can expend their 
in ical action causing & disruption of a molecule by th 
successive impacts. "Those rays, by whose agency we see, exer- 
cise the same functions as these dark rays, All rays are alike, 
and whether they cause a. rise in temperature, or canse a chemical 
decompocition of & bcdy, guid solely on the nature of tbat 
body on which they fall. e waves, as I.heve tried to demon- 
strate, carry energy and ing elee; and they must meet with 
some obsuuction which shall destroy their motion before they 
can show thet they possess energy. The work done by them is 





manifested by eithez molecular motion, or atomic motion, or both; 
the mofecular motion of the body showiflg itself perhaps as heat, 
and the atomic motion as chemical action, If we must have the 
word ‘‘ragiant” tacked on to a definitlon, (end the word 
“radiant” is a remnant of the theory of hent,) all 
the wave motion in the et!ter should be classed under the head of 


“radiant energy. If a shorter nomenclature 1s reqpired, let us 
simply j it UA lacluding in it the energy carried. Li 
is an okd word un 


Light 
ood in one sense by aM; and we need onl 
talk of the heatmg effect of hght, and so on. The word 


“ actinism ” falls inte aa condemnation, We have’ un- 

luckily none of our mos- eminent ers who are scientific 

if there were I do not A would defext 

the retention of the word 9 actinic” ‘‘or rays” amongst 
*. X; E 


1 e eo 
e? 
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Y— 
our scientific terms. In the expreslion actinism and radiant heat, 
the cause has been mixed*up with the effect. To be consistent, 
given one class of bêdies the rays f@llmg on it should be 
called actmic rays"; whilst, giten another, they should be called 


heat rays. T : 

In 1840 Dr. F. W. Draper, of New York, clearly pointed 
out the identity if quality LET may 10 call 10) of the light, heat, 
and actinic rays, and that identity, I hold, has been confirmed 


more thgn once by recent investigators, I speak, perhaps, 
som strongly on this point as no one knows better than 
myself the immessurnBle mischief which a wrong definiton 


causes in the progress of e scientific tion, matured 
in science afford to use any definition since they can care- 
fully guard it by mental reservations as to what they really 
ee E a E a EEES of no mean 
order that defmittons, which are not so exact as our present 
stata of knowledge can make them, should be given P. the 
uninitiated whose reasoning powers must at the outset be feeble. 
A definition conteming but half ¢ truth must of necesnty lead a 
student of science to a wrong concluuon at seme time or 
another. If our-writers of text.books could but be to 
write as they believe in this matter, and ag some haye written 
(for instance, Clerk Maxwell), we should have fewer mistakes 
DAE later ping Ee one ene ic deg 
€. 
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I think I have now explamed what I meant when the answer 
was given, ‘. There nre no such things as heat 1ays:" a source 
of energy may be darkly hot as was the kettle, some of the energy 
radiating from it "ras expended in heating bodies round It, but 
that portion which radiated through the holes perforated m the 
card and which*struok the e was, at all events, partially 
ver bromide mto the snb-homide, 


PU greatly overst 





MORPHOLOGY OF THE TEMNOPLEURIDE 


"| BE following is an abstract of a communication read before 
the Linnean Society, Dec. 15, 1881 1— The Temnopleuridse, a 
sub-family of oligopores, are remarkable for their sutural ves 
and depressions at the angles of the plates The au ex- 
amined the ves aud depressions or pits in Sa/macis sulcata, 
Agass, and found that these last are continued into the test as 
flask shaped cavities- sometimes continnous at their bases which 
are close to the inmde of the test, but do not perforate. This is 
the case in the median vertical sutures of the interradinm and 
ambulacrum. Between the interradium and the poriferous plates 
of the ambulacra are numerous pits in vertical series which are 
the ends of cylinders closed and often curved within. Altogether 
the undermining ıs cpnsiderable, The grooves over the sutural 

ins are losses to the thickness of the test. The edfes of the 
contiguous plates are sutured together, by a multitude of knobs 
and sockets yf, of an inch in diameter visble srith a hand 
lens. In the vertical sutures there Js an alternate development 
of knobs and sockets on each platå 


i ceo ag a nmilar 
developifent on the opposed MEN Between horizontal 


are sutures in their distinctngss and posi- 
ton. apical edges of the interradial plates have multitudes 
of sockets the actinal knobs: whilst the apical edges 
of the ambulacral plates have knobs and the actinal have sockets. 


The ambulacra, on their interradial edge have nothing but knobs 
and the interradial,splates corresponding sockets, so that a great 


s d "1 
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"prevaih. 7? 
Agam., gare simular modified by the great 
of the grooves and the yowng form wes shown to 
the adult, and toelave rows of knobs and sockets, 
ee The arrangement in Sa/wracts 
bicolor Asablypreistes optim was considereti, rA 
2n importance for they incresse the superficies of the derm and 
near the peristome, as indicated by Lovén, they contain y sinis la. 
The paucity of knowledge respecting the union of plates 
of the Echmoidea was noticed and the nature of the suturing of 
Echinus and Diadema was See et ee part 
knobs and 





series of knobs and socket ''d 
toremahcus, 
develo 
differ 


of that of a Ti , but it was without 
sockets. e &uthor concluded by separating the, Temno- 
pleuridee two divisions, those with pits and those with 


goora wi ont pii pone Iae aeae oldest in time and 
resemble young modern ich sa ently develop pits 
We Fetueod the nube of peices oia, ph 

: : . È, M. Doncax 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


We are glad to learn that the number ‘of students who have 
entered the Chemicalelaboratory of Firth College, Sheffield, 
this session, has been so great, that the t accommodation 
has been quite insufficient. The Council, therefore, decided at 


their last to erect benches for sixteen more 
students. The University of h have recently recog: 
mised Dr. Carnelly, Professor of Chemistry in Firth College, as 
a Teacher of e in Sheffield, whose lectures on Che- 


, and course of instruction in Practical Chemistry shall 
q for tes in Medicine in thet Univermty. The 
lectures on Chemistry and Laboratory Practice &t Firth College 
havo also been by the Royal College of Surgeons and 


recognised by 
the Royal College of Physicians. f 





SCIENTIFIC SERIALS 


American Journal of Science, October, 1881.—Cause of the 
arld climate of the western portion of the United States, by C. 
E. Dutton.—Em c forms of trilobites from the primordial 
rocks of -Troy, N.Y., S. W. Ford.—Observations of 
comet 4, 1881, by E. S. Holden.—Thiclmem of the ice sheet at 
any datitude, by W. JMcGee.—Notes on earthquakes, by C. 
G. Rockwood. Marme fanna occupying the outer banks of 
the southern coast of New England, by A. E. Verrill, —Note on 
the tall of comet 5 1881, by L. Boss, relations of 
the limestone belts of Westchester Co. New York, by J. D. 
Dena. 


efficient of expansion of incandescent E. L. Nichols. 
—Local subsidence produced by an eet, by W. J. McGee. 
—Notes on the Laramie group of S New Menco, by J. 


J. Stevenson,—Polariscopic 
A. W. Wright.—The relative 
the solar 


of different methods of 
. Harkness. -z The nature 


mittee on fire-esca and elevators. r 

analysing rail steel, by M. Troiltus,—Notes on the properties of 

dynamo-electric by E. Thomson.— lazt-furnace 

hearths and J. Birkinbine.—Sand-filtration at*BerHn, 
of 


by W. R. Nichols.—«. 
motor.— Weighing the sun by a soap-bubble, by P. E. Chase. 
Bullets: del Académie Reyalı des Sciences dr Belgique Not, 9 
and 10,—Agropes of determination of latitude, by M. Folie.— 
On the origin of Devonian limestones of Belgium, by M. Du- 
.—Application of accidental images (second note), by M. 
lateau.—A means of measuring the flexure of telescopes, by 
M. Rouzean. —On the micacsous substance of veins of NU St 
Vincent, by M, Renard.—Reparts, &c. * 
Archive des Sciences Physique d Naturelles, Degember, 1881. 
—Internatlontal Corfgress of Bologna, Septe and 


ed 


88a, by M. Renevier, en résumé of the 
. year or Geneva and Great St. 


Reale Iituto Lombardo di Sctense e Lettere” Rendiconti, 
Hee fasc. xvii. —On recent discoveries of Silurian fossils in 
the province of Udine, by M. E. T. TaramelliimSynthesis of 8 

, methylpyridins (8 picoline), by G. Zanoni, 


. SOCIETIES AND ACADEMIES 
: p Lonpon 
Royal Society, December 15, 1881,.— 


“On the Elgctromo- 
tive Pro of the Leaf of Diones in the Ex@ited and Un- 
excited States.” By J. Burdon Sanderson, M.D., F.R.S., &c. 
(Abatract.) 


4 


The paper consists of five parts, e Part L is occnpled: by the 
examination of,two experimen relating to the sab- 
have been published in Germany sipce the date of the 


T 
: 
ij 
ue 
Hn 
st 


LHE 


ergo diminutian,'those of the lower layer 
cava fer ths dipbasis iade oF the elec- 
trical disturbance which follows mechanical excitation by attri- 
electromotive reactions of the two layers 


á 
:i 
1 


of A to this theory, each cell resembles in its 
propc the m (“Un ? voL i. p 

2, 1848) of du Bois-Reymond, from it in so far that 
e are of being negative to its equatorial 


fear iun 


used in the 
In Part results relating to the 
electromotive pro the leaf in the unexcited state, a 


of 
cadre poderes of ik sure Vaglia ap Uk ad ocala 
municated by the author (with Mr. Page) in 1876.1 

mental fact to the distribution of electrica] tension on 
the surface of the leaf when in the unexctted state is found to be 


that (whatever be the Pee Seo ADU. between 
ethe two mirisa) (hà Uppa after one or two 
excitations, tote as and remains so for some time. |. 
Under the stated, this difference of potential between 


- the two surfaces occurs constantly ; the -differences of patential 
which present themselves when other paints of the surface of 
Lae ee UE or 
`d ent on, 
IX. relates to the immediate electrical results of excita- 

tion, i.e. to the electrical phenomena of tho arom 

- In inrestigating these the author takes, as the point of 

an which includes and serves to 


, leaf, the ithe elecital readen M hs too iaie 
(called the variation) occur in the following order :— 

eBgfore excitation (particu- surface negative to 

larly if the leaf has been pre- , . ° 

viously excited). - i . 

` Atthe moment of excitation. Sudden negativity of weder 

- surface, attaining its maximum 

PE x in about half & second, the 

ue difference to not 


eX less than 4i Daniell, . 
t Oe de Hrabankeal pes and on the Hcl 
ee " Proceedings, December 14, 1 
e. 


be - . . 
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This subsidence is not complete, for, as been said, bo 

lasting difference Lis sot complete, fo as has ted--the 
reese surface pecoming more negative after each excitation 

* after-effect " 

Win b adeste EE lar cen 
parison on opposite lobes, the phencinena are more compli- 
cated, but admit of being explained os from the more 
simple case above stated, in which only a few stratiof cells are 

between the leading off electrodes. 

SUE the relation of the leaf to different gnodes of exci- 

H inyestigared, As regards electrical excitation the 

as follcws:—I a voltaic current is led across one 
lobe by non-polarimble electrodes applied to opposite surfaces. 
(the other lobe being led off dy in the fundamental experiment) 
a response fexcitatory variation) occurs at the moment. that the 
current is closed, provided that the strength of the current is 
adequate, and not much more than adequate No résponse 
occurs at the current, When acurrent of more than 
adequate i» used, and its direction is downwards, the 
response at closing is followed by several others. This effect 
does not happen when the current is directed upwards. To 
evoke a response a current must be much 
wards than if directed downwards through the seme electrodes. 
Weak currents cease to act when thetr D 
ones the limit is shorter. 


surface, which lasts for several seconds 


are more effectual when directed downwards’ than when directed. 
upwards, If two inadequate induction-currents follow one, 


another at any interval ]zas than 07-4 and greater than o”'02, ` 


they may evoke a In this case a response follows the 
second excitation. When a leaf ls mbjected to a series of tice 
tion currents at short intervals (34^) the occurs after a 
greater or less number of excitations, ° 


, the author infers (1) that the difference observed betwoen 

i parts of the surface of the leaf are the expressions ot 
electromotive forces which have their seat in the living proto- 
plasm of the parenchyma cells, (2) That the second phase of 
i variation is on the diminution 


eer sma Gh Ja age tha W. H. Flower, 
W. A. Forbes exhibited 


: of -a very complete skeleton (now in the British Museum) , 
af Nelson, 


had been lately discovered in a cavern in the 
New Zealasid.—4A n was read 


omski, C. M.Z.S., 

by Mr. Stolzmann recent journey in North-Eastern 
Peru, with ons of some new species, —A oomfnunication 
was read fom Mr. Martin Jacoby, containing the 


ee cf Oe negare tase a 
physiology. b: 


^N 


downwards, produce. foe, negativity of of the e E 


Jue eee : "TN ] ry Ea M" 
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is recorded, te. the has ashagd shell, which Splits into 
vole dec eM volume, the lining mem- 
brane sho between, and grydpally the tme exterior 
envelope of tho egg.— new and species were 
described and figured, and exhibited under micaeecopos, Mr. W. 
H. Symons also reed a paper on a hot or cold stage for the 
microscope. : 









of this group to the Woodpeckers (Picida) still 
more certajn it had been from the observations 
of Nitzsch, Kessler, and m : 
Meteorological Society 21, 1881.—Mr. G. J» 
Symons, F.R.S., Presiden gee Patt following were 
ected Felloes of the LS WR P. Bell, F. B. T. 
J. X 


Barstow and Joseph Lundy were elected Fellows, and Prof „E. - 
D. Cope, of Philadel a Foreign Correspondent of the 


Society.— The: 7 communications were read :—The 
Torridor*S Aba to the Ordovician rocks of the 
Northern by Mr. C. Callaway, M.A., D.Sc., F.G.S. 
Mr. C. Callaway, D.Sc., F.G.S.—The red sands 

Mr. 
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Silica... .. 98: 
te cuu ned not be enuimieuted; The ra une PUE E 
Borena of dru RAAE tolling by rapid condensation in Alumia  . 0. o'88 
the case of a moist current, such as the couth-west monsoon Lime, magnesis, and alkalies trace 
current, "The normal annual rainfall in Cacher and in the plains EXC 
. of. Northern is about 100 inches, The average annual : ES 9969 
rainfall of Cherrapunji is 493 inches, that is, 393 inches in The external coating of ferric oxide must therefore have been 
excom of that at the foot of the hilla on which iti The | deposited to the rounding of the eames t could 
rainfall of Cherrapunji is not due to any abnormal local condi- not have been erivel Grom an eie dea ae of tin 
tions of atmospheric pressure, air movement, &c., but simply themselves ; and itéecomes difficult to imagine» in what 
and solely owing to the presence of a vast mechanical obstruc- manner red can have been produced, The 
-tion which converts horizontal air motion into vertical air author compared these grains those of the millet-seed sand- 
motion, —On the m a France, by Dr. W stones of Triassic with which closely agree in character, 
Marcet, F.R.S., F.M.S., is a discussion of the observa- | but remarked that conditions of occurrence were dppe- 
Hohs made at this celebrated health-resoct during the six wigter | renti o different, —Analyses of five rocks from the Charn- 
seasons 1880, — zt on tha phenological ae RT ut 
1881, by the . T. A. ton, M.A., F.M.S, à j 


EDINBURGH y A 

: " Royal Boclety, December ip ME D. Milne Hom 

his method of turning the correction collar of objectives by a vice-president, in the chair,— Makdougall Brisbene prize 

worm-wheel, acted upon by à screw with & long arm, i : 
and Mr. Crisp exhibited Parkes’ ing-room microscope and -Royal I 

two new homogeneous inmersion fluids from Dr, van Heurck of on ‘The’ Solar Spectrum in 1877-78." Sir Robert 

s: ston cotiaisioMel a bert ox da dis applitgtac or aie 

paka unge i of Ben Nevis to ornamental work, 

attention to the little-known but most magni- 

praia a ae from below, characterinng it 

whole 


rocks there 
susceptible h polish, he had got eonstructed a 
gae obe whieh was shown to the Society. —Dr. DJ. 
on exhibited and described certain physical experiments 


larva almost fully formed ; (3) the female is occasionfilly vivi- 
us (m these modes only one egg is usually ripe at a timo); 
4) sey cagr are matured at once, but nat deposited. The 
„Aica the contents of her body, except the eggs, dry up, 

and her chitinous exteriof skeleton forms a protectjon 
the winter to the eggs. € The occarrence of a deutoyinm stage in 


colourless corpuscles of 
dealt with more (purely pathologi*mi questions, Mak 
example, the migration of the blood corpyycles from tha - 
- di . * i x i 2 ad ` 
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$ caused boid movements of | theory of motion of 
Fie corpuscles, w ch are genesally urged as the true canse, Dr, determination of the ohm; vi 

: the state of carbon in iron and |'Lippmana.—Measurement of entials corresponding to de- 
in which iP way argued that the molten metal keld te terminate explostve distances, M. Bailo. The potential 
Bg, 


LL A a 
venels inh the rarrounding tasued simply ty the increase of fuid product of two arbitra-y functions, pi Bouminesq.—On the 
y 


carbon'in solntion, and that, on the carbon crystalllsed | of an electrified e increases negrly ly with the 
_ ont in minuto diamond crystals, so giving to the metal its pecniles "explosive distance which cin be travers electric densities 
hardness and temper. Much would epend on the uze and decrease at first slowly, a constant value about 0.5 ctm. 
number of the crystals, and the size was obviously e function of The pressure of electricity on uir when a spark ef O'OI m.- 
the rate of cooling ; so it was quite a aclete too much, passes ıs only 1-2000th of atmospherig premure, —Note on the- 
as frell as too li carbon might have a deleterious effegt upon | tem r of the sea observed during the mission to Lapland, 
the physical properties of the metal. by Pouchet. In fhe roadstead of Vadsd the mean sea-' 
Boston. U.S.A. ô _ | tem zose about g” in jo days from Janes (or nt 0°'2 a 

Nye . day) A ing infinence of the coast was o to 14 miles ' 


American Academy of Arts and Sciences, December and to a depth o. 100m. at the Vadso anchorage (a difference of 

^ 14, 1881.— y ident, in the chair, — Prof, C. | about 1* for depths of 20 to 3om.) The temperature always 
L. Jacksof and Mr, A. E.. enke presented the results of an | decftased very -ly td’ the bottom.—On the ratio of potash’ 
investigation apon Crore The formula was shown-to be | to soda in na waters, by, M. Clooter. This relates to water 
Cu HO, By tha study of the potes it was proved to of-the Seine, Marne, Dhnis, Vanne, &c. In the potash. 
be a diatomic monebesic Po oxidising agendis counts for more then 1-5th in the sum of (potash 25, 
destroy it; weaker agents, not in excess, give vanillin, bat in Soda 10c), and while the potash comes from decomposition of 
too small quantity for punfication; by oxdising curen- felspathic rocks, the soda is probably from chloride of sodium, 
e the authors o tm n all, the strate, except granitic solls. The Vanne, ` 
mein polnt t 1957 A Paper on & g in the chalk en not meeting argillageous deposite ‘bas 29 ' 

ege Observatory ialogue | malts of pptash.—On the com n of morphine, its 

of Stars for 1875, with the fundamental systems of Auwers, | transformation into picric a and its solubility, by AL, 
Boss, Safford, and Newcomb, was reed b Prof. William A. Chastaing.—On artificial production of the forms of organic: 
.—Dr. Wolcott Gibbs announced the ‘discovery of the | elements, by MM. Monnier and-V He, obtains cells, tubes, 

f wing new complex acids :—Arsenoso-molybdic acid, ar- &c, by bri together two- in a liquid, forming by 
double Researches on- 


tungstic acid, vanadoso-molybdio acid, vanadoso-tungstic acd, development of cryptogamic vegetation withobt and within’ hens’ i 


s vanadio-phosphoric acid, vanadio-araenie acid, a A eggs bv M. Dareste. Such vegetation he found on, most of = 
acid. Allo these acids have well-defined’ series of salts.—A | sixty subtnitted to artificial incubation In a small '- 
per on the law of diffusion of gases was read by Mr. N. D, C. vessel i with a caoutchouc stopper. He con- , 
edges. : siders the spores to have entered the oviduct from the cloaca 
PARIS and to have been incarcerated in the egg during its paswge in 
the oviduct. The vegetation may be fatal to embryo.—-On 


Academy of Sciences, Jan 2.—M. Jamin in the chair. PN > 

— M. Blanchard was de r e 1832.— The oes E the em fhe pethogeny of 
Academy has lost three members during 1881, viz MM. Delesee, Reset ga i Lese d rad E 
Devüle, and Bouilland; and two correspondents, MM. Kuhl- woe seas d d those mE prod 

mann and Pierre, —M. d uius pira ipid Bureau, | EE 0f & nematoid (Sirongy/uar vasorum, ). ` 


der Lengitudes-for 1882 ana ees DT e table, P o Viger ' 
auth tary A a capac of the come af leat . Imperial Institute of Geology, December 6, 1881,—G. 


P) 


pass,” —Crani £ th and 
the Compost Wit. ae Qus ology of the Mongolian ed | Styria. —Th. Fuchs on the relations of heat and light of the 
e the tenth and last volume of ** Crania Vales" and gare mde Szajaocha, E ee : map of 
È eas . The different general forms of thë | "Desember 20.—C. Doelter, on the volcanic rocks of the Cape 


ad the | Verde Talands.—R. Hoernes, -exhibition of remains of mam- 
while among the black races, globular skulls, and among the | ilia from the Styrian brown eoaldeposits.—G. Stache, new . 


rtions, Tho antbors date on the occurrence af olivin-rocks on the mountains 
types coexist in nearly equal propo of Southern Tyrol.—V. Uhlig, on the composition of the lime-~ 


y of human races.—On the diffusion of solids, by M. rocks at Lublau (Hungary). PE ; 
temperature Dir crm c Dice e 
cient of diffusion of carbon in iron, law holds only so 





Jong as the iron is transformed into steel. Among substances |: CONTENTS . Paga 
Platinum dict 7 pir epough with ee an Crxxk-MaxwaLL's © RrixcrmrcrrY AW» MAGNETIXAL" By Prof. G. 

Š CHRYETAL. . . >s NC see tele ao ee ON 
earthenware crucible, becomes crystalline, and the com” | Ovr Boox Buxrr:— ; 


s37 

tion SIPt, (the sili ing from the érucible, whose ** The Zook Record for 8807 ee MO. 

Tiles is died in the sampilai), “Repeating o Nacher’s ^T. d amd Lasts in dar bration Provins Bahia” ao 
+ perimen tcc ldmng of Thne.—Proé. T. H. Hoxuxr. 

d rM A through tha Corridora mr 


silica, one obtains SIS,P Ter AT oe y . FR ip yee ea: tUa rne. 1 Hr 
Violle, He had o in I a difusion carbon in Outburst Ligh ge s5, 1881.—J. . Heweeeerr. . . 
pore a Te yd d Fats (nem IRE aca canter genti arc quine 
pun pue e te ea harte | Tar Ta Venus E iiia px e a Saag 
M. P O. j of Sa oF YxzUs mre. . e e eot eot ost tur 343 
«by. Penis ense sa Dat of the workmen in she Gi Gothards | On max Pargegs Cane oy Tm Galan Page, AF te m ay 
the Scbemnitz miners &c. The malady may be prevented by Crasemication or tax Dræsavati. Dy Tr O: Mant EZ 
cleanliness and treatment of excrementitious mattera with heut of Taa Tat AND TAE Foma Braat Diagram) . sir m E 
29 C. (D EN we e n RE concer OTEA. e e e e a A 
ed solutions of sulphuric, orle | Tax Swa Suumopogices ee may, RE, FES Und s, 
carbolicacid, or Depernis’s ents should Hand ue Aur acce RE a vie des 
be treated with doses, of otherised extract of male fern.—On MORFHOLOGT OF Tux TEXNOTLEUEIDA. By Prof. P. M. Duxcax,5 
reais doma with several series ch variables, by M. le Paise. | ES e. ao Bovinos Dermana LLL ae 
= ton of certain egfatlons with ScnrrruC SEXIALS . o 8 8 o t (MDC " 
meant gf definite intggrals containings under the aign s, the SOCIETIES AKD ACADEMIES g- - + + * € "m a 
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THE RECENT WEATHER 


HE weather of the winter months of 1881-82 bids fair 
to lefve its mark on the annals of meteorology in 
an unmistakable manner. The abnormalities which are 
distinguishing it may be considered as*having begun with 
the great storfa of October 14, which was so disastrous 
to life and property, particularly among our seafaring 
population. During the last week ofthat month tempera- 
ture fell low enough to produce frost on the ground, & 
circumstance here refeired to "from the significance 
attached to it by Sir Robert Christison, who has feen so 
long one of our best and shrewdest observers of weather. 
Sir Robert’s opinion is that when the temperature ia 
Scotland during either the last week of Octobér or the first 
week of November falls low enough to freeze the ground, 
an open winter will most probably follow, an opinion 
which the prevailing weather since has fully borne out. 
The November #hich followed was, as we have 
already shown (NATURE, vol xxv. p. 131), the warmest 
November in North Britain for the past 118 years, or 
since therrhemeters began to be employed to record the 
temperature. On the a7th of the same month the baro- 
meter, reduced to 32? and sea-level, fell at the Butt of 
Lewis to 27:865 inches, remaining at this low point from 
4.30 to 7 am., this reading being probably the lowest 
barometer ever recorded in the British Islands ; and over 
a wide area in the north-west and north of Scotland, and 
for a considerable time pressure was less than’ 48:000 
inches. December was, generally speaking, as regards 
its meteorology, an average month, temperature being 
about a degree and a half above the mean in the north of 
the Shetlands, and as much below it in the south-west of 
Ireland; but over the greater portion of these islands the 
deviaton from the normal temperature did not, eitbeg 
way, amount to a degree, Some frost occurred about the 
middle of the month, but so slight as scárcely to offer any 
.serious check to the growth of grass, and many late and 
early flowering plants, which at this early season present 
an appearance and a bloom;it would be difficult to 
parallel in the experiences of the past. The open season 
has culminated in the really fine weather of the last fort- 
night, marked by a temperature a long way above the 
average of January over nearly the whole of the British 
Islands and the greater portion of Northern Europe. 
The outstanding feature of this singular weather is the 
“extraordinarily high barometer which has accompanied it, 
an anticyclone of a very pronounced character and of 
great extent having overspread the Continenteduring this 
time. Starting from Janyary 10, it is seen that the cenwe 
of highest pressure on that day was over Eastern France 
and Switzerland, in the centre of which pressure rdee to 
30'512 inches. On the Irth the areg of high pressure 
increased and extended to eastward, retreating again on 
the rath to ffe position it had occupied on the Joth, 
barometers remaining ‘substantially gt the same heights. 
On the 13th the centre of the anticyclone moved eastward 
to Prussia, pressure rising in the centre at Berlin to 30'903 
inches ; and on the following day the centre had advanced 
to Cracow with a presfure of 30:843* inches, whilst over 
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well nigh the half of Europe pressure exceeded 30'700 
inches. On the 15th the centté was found in the same 
position, but pressure had risen at Lembege to,31'024 
inches, On the 16th the anticyclone again reheated 
somewhat to westward, and at Wilna the pressure 
rose to 3107r inches which is unquestionably one 
of the highest readings of the barometer ever recorded 
in this part of the earth’s surface." On the 17th the centré 
occupied the region of the Alps, where at Berne, pressure 
was 31'012 inches; on the 18th it had retreated to west- 
ward so that the southern parts of England and Ireland 
were covered by it, pressure there being all but 9t O00 
inches. On the three following days, the apticyclone 
retained very much the same position, but the highest 
prestre in the centre fell successively to 30093 inches at 
Oxford, 30'079 inches at Nottingham, and 307076 inches 
near the Isie of Wight. 

In vols. xxi, xxii, and xxiii, we took occasion, in 
reviewing the splendid series of International Weather 
Maps issued by the Meteorological Department at 
Washington, to point out and enforce attention to the 
important relations thereby disclosed between the dis- 
tribution of atmospheric pressure, and that of tempera- 
ture. The same relations have been observed dwing the 
past fortnight. Let our Daily Weather Reports be looked 
at from the 11th to the 16th, and it will be seen that the 
British Islands lay between the anticyclone which over- 
spread the Continent with its high pressures, and a 
system, or systems, of low pressures out in the Atlantic ; 
and that the barometric gradient was considerable during 
the time, With this arrangement of the pressure, 
southerly winds set in, characterised by a remarkable 
volume and persistency, and since owing to the great 
extension, southwards of the anticyclonic area, they had 
come from a great distance, these winds were further 
characterised by a mildness and a warmth reminding one , 
rather of the weather often experienced towards the end 
of September. The mean temperature of London for 
the&e days was 5*6 above the normal, and in the Scilly 
Isles 6*3. 

On the other hand, as the anticyclonic area ad- 
vanced on the south of England, the southerly winds 
gave way and were replaced with light winds and calms. 
The effects of terrestrial radiation now manifested tHem- 
selves in a pronounced manner over the comparatively 
calm area, and the temperature of London markedly fell, 
and fogs began to prevail as frequently happens under 
these conditiong. On the 18th ind 19th it was 5*8 below 
the nqmal. Atthe same time our, western and northern 
coasts were outside the calm anticyclonic cgntre, and 
within the outer region where moderate barometric gra- 
dients prevailed, and there, accordingly, southerly and 
south-westerly winds ang high temperatures prevailed. 
Thus while in London the temperature was 5°°8 below 
the normal, it was 5?'2 above the normal at Mullaghmore, « 
6^4 at Leith, J'a at Wick, and 9^6 at Stornoway. We 
have seen that the centre of the anticyclone advanced 
sooner on Lyons than on London, ‘and there according]y 
temperature fell sooner below the normal Colder *« 
weather set In at Lyons on, the rath, at Paris on the 
14th, Lgndon on she 17th, “and fie Isle of Wight on 
the 18th. 

Over regions hm 1o the iu ofethe inticyeonie 
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- area, particularly $o thé south-east, northerly winds ruled, 
-and as a consequence temperatures fell below the normal. 

Thus at Algiers during these days temperature was con- 





stantly* unde? the mean, varying from 2°'9 to 65, the 
whole period showing a mean deficiency of 5*0; and 
-from the 13th the mean deficiency was 3*8 at Malta, and 


5*6 at Constantinople. On the other hand, over the 
north of Europe, which was during this time outside the 
calm anticyclonic centre, and marked with moderate baro- 
metric gradients, westerly and southerly winds prevailed, 
in some cases in considerable force, as oh. the occasion 
when a storm appeared in the Arctic Sea to- the north, 
This region was therefore characterised almost through- 


‘out by abnormally high temperatures, the mean excess at 


H da, at the head of the Gulfeof Bothnía, being 
21°9 lor the week ending Saturday last b 
Thus, with barometers equally, or all but equally high 
the most diverse temperatures prevailed, the conditions 
determining the temperature in any locality not being the 
height of the barometer but the position of the locality 
with reference to the areas of high and of low pressure 
which prevailed over Europe at the time; or putting the 
result into the simplest words, it was not the height of 
the barometer, but the direction and force of the wind, 
which determined the temperature.. 
. The highest barometer noted in the Weather Charts 
as having occurred in the British Islands during this 
time was 30°970 inches at 8 a.m. of the 18th at Oxford. 
Higher barometers than this even were recorded in 1808, 
at Gordon Castle, Banffshire, by Mr. James Hoy, he 
having noted 31:007 inches at 9 p.m. of February 24 of 
that year ; and again 31046 inches at 11 p.m. of January 
8, 1820, this last reading being in all probability the 
highest reading yet recorded in these islands. 
ied E 





MR. MIVART ON THE CAT — 


The Cat. An Introduction to the Study of Backboned 
Animals, especially Mammals. By St. George Mivgrt, 
Ph.D. F.R.S. 
John Murray, 1881.) 

HE author of the present volume tells us in his 
preface that it “is expressly intended to be an intro- 
ductjon to the natural history of the whole group of back- 
boned animals, but the subject has been so treated as to 
fit it also to serve as an introduction to Zoology generally, 
and even „to Biology itself." By serving as a guide to 
the structure, as ascertaiped by dissection, and natural 


' history pf the cat, it will, it is hoped, “give the earnkst 


student of biology the knowledge of anatomy, physitlogy, 
and kindred sciences which is necessary to enable him to 
study profitably the whole class” of Mammal, the natural 
history of these generally being, we are told, to be treated 
of in a companion volume. s . , 

. After a somewhat careful study of tbe bulky volume of 
550 pages before us, it is with some regret that we doubt 
if Prof. Mivart's intentions are likely to be realised, as, 
trying to attain two vesy desirable ends, it is not evident 
that he has succeeded in either. 

The student of anatomy will, we think, find that much 
of the descriptivespart of the present work is too sketchy 

- to be of real service as getext-book of jan anatomy, 
and the almost complete absence of references—even to 
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Strauss-Durckheim’s elaborates“ Anatomie descriptive et 
comparative dc Chat,” published) with excellent illustra- 
tions, at Paris so long ago a 1845—also seriously detracts 
from its value in thisrespect. On the other hand, any one 
taking it up wich a view to understand!ng the main prin- 
ciples and objects of [biological science will, even if be 
succeed in hls endeavour, be liable we fear to be disgusted 
by the large amount of "dry" and quite unreadable 
detail contained im it, Nor can we always speak very 
highly of the eccuracy and style displayed in the volume 
in question. i 
After an irtroductory chapter, eight fhapters are de- 
veted to the considef&tion of the various organs of the 
cat, the anatomical structure of each system being accom- 
panied y an account of its histology and functions, As 
already indicated, the descriptions of many of the, parts 
concerned strike us as rather too brief and wanting in 
preciseness, arhilst in some parts that we have tested wo . 
find considerable omissions. Thus in-the account of the 
cranial nerves in Chapter LX. we find no mention of such 
interesting nerves as the vidian and recurrent laryngeal ; 
in the myological portion, no accounbat all is given of the’ 
important subject of the nerve-supply of the various 
muscles described, which is only indidated later an when 
considering the distribution of the nerves themgelves. 
With regard to the histology of the various tissues, it 
would be more satisfactory as convincing the reader that 
it isthe cat, and not some other mammal the structure of 
which is being described, if the illustrations were not 80 
frequently teken from the pig or the well-known figures 
of Quain’s Anatomy. - 
Chapter X. is devoted to the “Development of the 
Cat,” and here it would have been still more desirable 
that the author should have stated explicitly how much, 
or how little, of its contents apply to the cat, or at least 
have given references to the authorities for some of his 
statements, The account given seems, as far as wo can 
judge, intended to be a résumé of the principal facts 
dhcertained as regards the development of Mammalia. 
generally, but if so some of the views put forward ure . 
rather startling. - UN 
Thus on p. 320 we are told that * the first indicatioh of 





‘the embryo is the appearance of a longitudinal depression 


or furrow, termed the meduélary groove.” Fig. 145, to 
which reference is made, pretty clearly shows that what ; 
is meant is, in reality, the primitive streak (in fact it is 
called, in the explanation, though #o¢ in the description, of 
that figure the “ primitive groove”)—a structure of quite, 
a different order and significance, as surely Prof. Mivatt 
must know, fom the real medullary groove. The heart. 
is said to be formed by “ons vessel tubular and 
rhythmically contractile"; in fact, in Manimals, as in 
Birds, it ald'ays arises from #wo tubes, which only unite, 
sufsequently (Cf. Balfour's “Embryology,” vol. il. pP. 
522, 523). In the account of the development of the 
system the statement made that “the white 
matter of the spinab cord is formed by transformation of 
the celis of the adjacent MESOBLAST” (pe356), is quite 
opposed to all that we know of the development of that 
system in Vertebrates, and we are left to infér that the 


«mass of the nerves" are also derived from mesoblast, 


in contradic-ion to the observation and views of our most 
distinguished embryologists. Th« account. of the deve- 
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lopment of the *ofgans and suprarenal bodies 
(Pp. 350, 351) alsq leav much to be desired. : 


After a chapter on the “ Psychology of the Cat," Prof. 
Mivart devotes one to the, different kinds of cats, living 
and extinct. Of the living species he recognises fifty, 
forty-eight of which are included in Fe/is, the other two 
being the two species of Cheetah (Cysadurss) We 
are glad to see that Prof."Mivart does not recognise 
the various genera Zeo, Tigris, Uncha, &c., proposed by 


the late Dre Gray, which have been adopted by some | 


recent naturalists. The Ounce (F. sacia) is stated 
(P. 396) to occfr near Smyrna; but we believe the sole 
authority for this is the ldentifidhtion by the late Mr. 
Blyth, who was followed by Gray, Jerdon, and others, of 


- the Felis tulliana of Valenciennes with the true, sacia 


of the central tablelands of Asia. According to the latest 
authorities F. Zw/iasa is certainly not the Ounce, and is, 
in all probability, only a long-haired and pale-coloured 
Leopard (F. pardus). 

Chapter XIII. is devoted to the “Caťs Place in 
Nature,” a consideration of the relationships of the 


^ Felidae to other Garnivora, and organic forms gene- 


rally. In the enumeration of the characters of the 
three great groups of Fissiped Carnivora, we miss any 
allusion to,their well-marked cerebral differences, clearly 
pointed out by Prof. Flower, and on which the late Prof. 
Garrod, laid so much stress “Aard-vark,” we may 
mention, is-the Dutch name for the Orycteropus, not for 
Protsles, as stated on p.483. The cat's hexicology (or 
its relations to its environment) occupies the next chapter, 
and the concluding one deals with the problems of the 
origin and.pedigree of the animal. In treating of the 
"main zoological regions of the globe (pp. 497-500) it is not 
clear. by what exact criterion Prof. Mivart has been 
guided in selecting forms representative of those regions, 
Neither mules (why introduce such artificial products as 


^ hybrids at all in such a connection ?) nor chameleons can 


be considered as specially characteristic of the “ Palæ- 
arctic? region, nor should we have noted the absence 


' of “true grouse ” or the presence of ^ the mocking-bird ” 


as peculiarities of the “ Ne-arctic" one. Why, too, call 
flyomoschus the “aquatic musk-deer” (p. 498), when on 
P. 467 Prof. Mivart has correctly characterised the chev- 
rotains as “ very small animals, commonly called is: error 


] musk-deer ” ? 


The book, we must add, is on the whole got up in very 
good style, both as regards type, paper, and illustrations, 
Of the latter there are over 200 woodcuts, many of them 

"original, and including a nice series of figures of some -of 
‘the less known species of Fslidæ, as well as of skulls of 
some of the more remarkable North American extinct 
Æ iuroidea. It is to be regretted, however, that the volume 
should be disfigured by numerous misprints, most of them 
of well-known names. “Thus we have Potama gale and 
Potomogale, Arctétis, Mustilida, Amphinasea, “ Horned- 
senamer" (for -screamer), Tewiada, Gregorinida, &c. 
"Fort Bridger, a locality in Wyoming Territory, well known 
for its vertéBrate remains, appears as Fort Bridges (p. 
512) and also as “ Fire Bridge" (p. 506) l Prof. Mivart, 
too, is not consistent in hig spelling; thus we have Bali 
and Bally, and’ A7lurus, 4sluropus, &c., succeeded almost 
i di by Adureidea, Pseudelurus, &c. Lastly, it 
is a pity that the author does not adways give his refer- 
* s 
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ences in full, or even get the title3 of the journals quoted 
correctly : thus on p. 331 we nafice the “ Quarterly Journal 
of Microscopie Science, and Schifer’s Proceedings of the 
Royal Society ” (sic). W.°A, FORBES 


CRYSTALLOGRAPHY 


- Rammelsberg's Handbuch der Ki rystallographisch-Physi- 


halischen Chemie, Vol |. (Leipzig: W. Engelmann, 
1881), — i 
Tar velutne may to a certain extent be regarded as 


the first part of a new edition of Prof Rammels- ' 


berg's two previous works en the same branch ofescience 
A‘ Handbuch d. Kryst.-Chemie, 1855; and “Die Neuesten 
Fgrgchungen im Gebiete der Kryst.-Chemie," 1857). The 
development of its plan and the wealth of material entitle 
it, however, to rank as a new work, and has necessitated 
its division into two s, of which the present one deals 
with the elements and inorganic compounds. Of late 
years.much work has been done in the investigation of 
the physical properties of the artificial substances ob- 
tained in our chemical laboratories, the account of which 
is dispersed through the various scientific periodicals 
often in such a way as to render it all but impossible to 
find out whether any investigations have been made of 
the physical properties of a particular substance. The 
present work will therefore be highly welcome to both 
chemists and physicists who. are interested in this their 
common province, and as a book of ready and easy refer- 
ence will be a great boon to all researchers. The aim of 
the book is to give in as condensed a form as possible all 
the physical properties of artificial substances as far as 
they have been determined, in addition to the crystallo- 
graphic characters which are often the only ones known. 
Thus the optical constdhts, the dilatation under "change 
of temperature as determined by Fizeau, the electrical, 
magnetic, and other properties of each substance, are 
given wherever known. In fact it aims at doing for 
artificial substances what has been already done for 
minerals in Millers and Des Cloizeaux's ‘‘ Treatises on 
Mineralogy.” In addition the references to the original 
memoirs on each property are placed directly after the 
account of this property. Prof. Rammelsberg's reputa- 
tion for the thoroughness of his work has been sg long 
established that it seems almost impertinent to praise the 
excellent way in which he has here carried out his inten- 
tion. He has produced a book which will not only be in 
every chemist's and physicists library, but one which will 
be continually gonsulted by them. After dipping into the 
book in numerous places only ene substance has been 
met with which seems inadequately treated and this is 
antimony iodide, than which few substances are mgre 
interesting to the crystallographer. The account of the 
modifications and theft relations is in this case scanty 


and imperfect, and the reference to Prof. Cooke's elegant o 


research on ¢hefh is wanting in precision. 

` Prof. Rammelsberg adopts the Weissian system of 
notation in his Crystallography, bat this not in its entirety, 
as he uses sub-multiple—and not thultiple—indices; ag 
was done by Weiss. In the last paragraph of his intro- * 
duction he states his opinton that the Weissian system is 
superlér to those, both of Naumann and of Miller, and he 
ends by deelaring thar crystallography would have been 
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much Cot studied My chemists had crystallographers 
avoided following.the two latter distinguished men. It 
is difficult to understand such a view for, as far as de- 
scriptive crystallography is concerned, the Weissian and 
Millerian notations are practically identical except in the 
rhombohedral system, where different axial systems are 
adopted. The advantages of Miller's trigonometrical 
methods of calculation are acknowledged by many who, 
through long familiarity, invanably use the geometrical 
methods, and no one who is acquainted with, both can 
hesitate as to the one he will employ. *. 

The work is a fresh monument of Prof. Rammelsberg's 
indefaggable industry and gkill in arranging and con- 
densing a vast amount of material, and is a worthy addi- 
tion to the long list of works on chemistry and crystallo- 
graphy with which science has been enriched by hit.” 





OUR BOOK SHELF 


The cab Mad ac Dictionary: A New and Original 
Work of oe to all the Words in the English 
Language. y Robert Hunter, MLA, F.G.S. Illus- 
trations, VoL lI.: À— Cab. (London: Cassel, Petter, 
and Galpin. No date.) . 

The Duferial Dicti of the English Language: A 
complete Encyclopedic Lexicon, Literary, aget 

Technological. By John Ogilvie, LL.D. New 
Edition, carefully revised and greatly augmented. 

Edited by Charles Annandale, M.A. 3000 Engravings. 

Vol. I.: A—Depascent. (London: Blache and Son., 

1882.) 


No better evidence could be adduced of the extent to 
-which science has permeated modern life and literature 
than the prominence given to scientific terms in these 
two dictionaries. Words which a few years ago were 
confined only to technical vocabularies and were known 
only By specialists, are in thesefreference-books for gene- 
ral use d und side by side with the vocabularies of 
Chaucer, Shakespeare, Tennyson, and Dickens. The 
many illustrations, too, are to a large extent derived from 
science, while the great advances recently made by a 
scientific study of age are shown in the etymologrs. 
Mr. Hunter's und ing js one of great magnitude, 
combination of the dictionary and encyclo an ac: 
count of thi as well as words. To ju from the 
first volume, it is likely to turn out a work cf great prac- 
tical utility, The vocabulary is as complete as could be 
desiged, and the treatment of the various terms fall, con- 
cise, accurate, and methodical Mr. Hunter includes 
terms in the oldest English, and the scientific vocabulary 
is so full that it will be found of service even to specialists. 
The special terminology of botany, zoology, and chemistry 
is included, and, so far às we have tested, all’ thase 
-terms which have originated in the recens rapid advances 
of science. The numerous illustrations nre y and 
nicely executed, and the etymologies give evidence of the 
study of the best authorities; though sufficient care is 
tfot always taken to distinguish between cognates and 
derivatives. Mr. Hunter has been “assisted in special 
departments by various eminent authorities ' ; indeed he 
«could never have adequately carried out his undertaking 
without such assistance. We wonder, however, who his 
botanical assistant is, Under Botany we have a short 
history of the sciencg, in which its classifications by 
various authorities, are given; in Modern Botany, for 
«' example, we have first Lindley, then Thomé and finally— 
“ Robert Brown, jun." I 
Ogipie's Impetial Dictionary has held its place for 
about forty years, in spite of certain failings, especially 
in tg etymology. RC quite deserwed the great reputation 
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and popularity it hed for so leng, for it was really the 
most thorough amd complete apd practically useful dic- 
tionary in the language. elt really, dike Mr. Hunters 
book, was a combination of dictfonary and encyclopsedia. 
It, however, greatly needed to be brought up to date, and 
this is what Mr. Arnandale has 8tt ted to do in the 
new edition, and the attempt has been successful It is 
more concise than Mr. Hunters book, both ingvocabulary 
and definition, but 3n this very account may be preferred 
by many. It ranges over the whole of English and Scotch 
literature, and its Éientiic department is as full as the 
most sxacting reader could require. The definitions are ' 

iven with care and accuracy ; the gig. aot up to the 
est research, and is concise and clear¢ illustrative 
quotations show extepsive reading, and the illustrations 
are thoroughly intelligible and neat. In its new form 
the “Im ? js likely fo meet with as wide acceptance as | 
it did #hen originaly published. Both dictionaries are 
excellently printed. 
First Steps [o a New Selenograpky ; in which tt will be 


recognised that tha Moon was once an Inhabited World. 
By John Jones. (Dundee: J. Leng and Co., 1881.) 


THE title of this little book is hardly in accordance with ' 





its contents, For it is not selenography—the description 
ofthe features of ow satellite—but f* oloy, the theory 
of the mode of their formation, that the or has taken 


in hand; and the inhabitants to whem he proposes to 
introduce us will Łe found to be by no means, as we 
might have expectei, “men in the moon," btt" creatures . 
of one of the lowest types of existence. We will not, how- 
ever, quarrel with this, But we are obliged to add that the 
writer attacked his subject in-rather a peculiar way. 
Having come into poses of a good telescope, he has 
satisfied himself, three nights’ inspection of the 
Moon, that all former observers are in the dark, and that 
the real cause of her crateriform aspect is the building up 
of atolls of coral reef in oceans of volcanic mud, while the 
mysterious brilliant streaks are due to the friction and 
polishing of a glacial period. Various theories, as our 
readecs may be aware, been proposed to account for 
the wonderful aspect which our satellite presents in a 
telescope, and which is not unencumbered with difficulty ; 
and the discussion, which has been going on for- half a 
century, has’ by no means reached an uncontroverted 
solution. Nor can it be any disadvantage to the cause of 
truth that it shoulc be thoroughly ventilated, and looked 
at from every point of view. But we must be forgiven for 
doubting whether the publication before us will advance- 
the inquiry. We ae loth to bear hard on any ingenious 
8 or, but we cannot persuade ourselves that the 

crater-crare," be it right or wrong, will be hes nanan 
by the observations of fees nights. And as to the possi- 
bility, alleged in tke “Epilogue,” that a meteor, '' col- 
liding with the extremities of projecting pinnacles of the 
lunar stru " might demonstrate the theory to our 
senses by tran irg a fragment of coral reef to the sur- 
face cf our globe, ths author we hope will excuse us for 

referring to wait for the messenger before we acquiesce 
In the theory. : 


The First Book af Kmowledgs. By Fredk. Guthrie, 
eF.RS, (London: Marcus Ward and Co., 1881.) 
FRoal the style of -his little book we should judge that it ^ 
is intended for tne use of School Board teachers in giving 
Object Lessons, It gives in simple language an idea of 
the nature of comrton objects, and also of the mode of 
their composition. Of course from a man æf such well-. 
knowg ability as Prof. Guthrie we may be quite sure that ' 
the book be perfectly accurate “and thoroughly good 
80 far as its subject-matter is concerned, The manner, 
however, in which -he knowledge to be communicated is 
arranged is by no -neans to be umreservedly praised. In 
endeavouring to ba, simple Prof. Guthrle has adopted & 
e e 
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style which, to say the last of it, is clymsy, and which in | is Ht. It was eòvisus that there was no fog do spesk of. Next, 


many places is so unique as o be almost ludicrous. Prof. 
Guthrie calls every thing.either a stuf or a thing, for 
instance, clay is a stuff and a brick is a thing, so then he 
goes on to tell what stsfs are and how they are made into 
things. The different subjects are very carefully arranged 
in chapterg and paragraphs, and questions are given which 
would Prove very useful for a class. Some of the descrip- 
tions of common objects are graphic, in other cases there 
is rather too much brevity employed. 


A Lady's Cruise in a French. Man-of-War. By C.F. 
Gordon Cumgnin » Two vols. Map and Illustrations. 
(Edinburgh and London : Blackwood, 1882.) 


THOSE who have read Miss Gordon Cumming's “ft 
Home in Fiji,” recently reviewed? in these pages, will be 
glad to meet with her again," The nt workeis more 
slight and sketchy than the former, but no less interesting. 
It consists of a series of letters written from day to 
day during a cruise on board a French man-of-war, in 
the autumn of 1877. Miss Cumming was the guest of 
the French Bishop of Samoa, and accompanied him on his 
visits to the churches on various South Sea Islands. In 
this way she visited the Tonga, Samoa, and the Society 
Islands, making a specially long stay 1n Tahiti, and every- 
where recei with the warmest hospitality. Besides 
the genuine interest of Miss Cumming’s narrative, it is 
valuable as giving a very full idea of the present condition 
of the isjaads visited. She has also a naturalist's eye for 
geology and botany, and has occasional interesting notes 
on the products of the islands. The cover of her book 
is a novelty, and its delicate colours make one afrgid to 
handle it. It bears a coloured illustration of the beautiful 
climbing fern, which twines round trees and shrubs in 
the Pacific Islands, and is called by the natives " Wa 
Kalou ? (God's Own Fern). 





LETTERS TO THE EDITOR 


[The Editer does not hold himself responsible for opinions expressed 
by kir . Nather can he ce to reti ni, 
er te with the writers of, reeded manuscripis, 


that it is impossible otherwise to ensure the 
of communications containing interesting amd ncved facts, ] 


The Mid-day Darkness of Sunday, January 22 
Ir is tobe hoped that you will receive mcny -and good 
, accounts the wonderful, perhaps unprecedented darkness 

which obscured London for some tiree hours on Sunday last, 
in order that its range may be localized. 

It appears to have commenced about 10} A.At,, though I 
cannot vouch for it, as I had been up till near dawn, and was 
not roused till near noon. Then truly it was bard to believe 
the clock! To all practical intents and It was night ; 
only the street lamps remained unlit. is however enabled 
one to realize more folly the wonderful absence of all ordinary 
daylight in the streets. After the first surprise, it occurred to 
me to note such facts as would hereafter constitute evidence. 
In the first place I sought to establish that the phenomenon was 
not an oidmary thick London fog; secondly, to find some 
striking measure of the darkness, ın one's immediate Tany 
A third observation offered itself in corroboration of bo 
- These I will give in detail. 

Looking out of a first-floor window, 
right towards the south the sharp tall spyre of Langham Church, 
clearly visible (at a distance of 65 yards) against the ici 
lurid background afforded by the distant fog behind, whi 
must have been the sun, then near the merkimn and at about 
the elevation, but of course quite invisible, "The clear- 
ness of the outline showed how was the fog—at any 
rate below the level of it»;apex. Next, looking across'the 
street, fourteen from wall to wall, the gas-lit interiors 
opposite were peer vistble—b. not being down, nor 
curtains drawn, in London, during the daytime, even if the gas 


as to the darkness : I say that the streets lamps were not lrt ; 
consequently this observation was easy. Iiemarked that though 
one could Aer the passers-by on the opposite gevemgnt, they 
were guile invi I could only see the lower limbs as they 
crossed the dim lights in the opposite basement windows. Lastly, 
looking north where a turn of the street brings a line of 
four-storied houses across the line of sight, at forty-five yards 
distance, many of the windows where the occupants were not at 
church, being lighted from within, were easily seen; but theze 
was so! the faintest sky-hne: the sky, or rather background of 
foggy air, was utterly devoid of illumination. The windows 
alone stood ine evidence that there were houses there, no 
obscured by fog. 

Finally, so strong was the impression of mere darknes that, 
having sat down to write, I stated up and went agalg to the 
window, with the. pase ea REA one ought to see the 
stars |" and I shi hardly have been otherwise satisfied 
if d dad seen some. * n 

Others may have seen this kind of thing in London before. 
Certainly I have not; and I have a strong impression that if it 
had happened on a week day, instead of on a Sunday during 
the morning service, we s have had a storm of complaints 
from the City, which even the Timer would have noticed | 

1, Langham Street, January 24 J. HERSCHEL 





Earth-Currents 


A REMARKABLE and unusual sudden appearance of earth 
currents occurred between 10.15 and 10.20 p.m, Greenwich 
time on the evening of January 19, on lines running east and 
west They disappeared as rapidly as they arrived. C dá 
week, m ing, when at a maximum, 3.3 milllamperes, ‘Traces 
remained until 10.50. It will be interesung to learn if smul- 
taneous disturbances occurred in our magnetic obeervatoijes, I 
have not heard of any aurora being visible that t. 


January 24 W. H. Preece 





The Storage of Electricity 


‘We have heard a great deal of late in reference to what is 
called the st of electricity, and not long since we had a long 
account in the of the journey from Paris to Scotland of a 
gentleman who carned wi a number of cells ''filled with 
electricity,” and representing ‘‘ hundreds of thourand. of foot- 

of force." The daily papers and the scientific rerials 

vied with each other in telling how electricity can be stared, 

or bottled up and transported from place to place, to be drawn 
upon as circumstances may demand. The result is that the 
majority of those practically unacquainted with the subject have 
very ideas as to the nature of the Planté, the Faure, or the 
Sutton accumulators. In no sense of the word can these beautiful 
forms of batteries be called storeis of electricity. A man who 
should carry with him 2 pece of copper, a plece of zinc, and a 
little snlphurlc acid, and should then boest thet he was transporting 
electricity from place to place, or carrying balf-a-dozen tWander- 
storms in his pocket, would be rightly regarded as committing 


an abuse of A man who caries a box of lucifer 
matches tn his et has no right to say he is transporting fire 
from place to p or to speak of them as storers o1 accumu- 


lators of fire In lke manner*it is an abuse of language, to 
speak of clectrieity b carried from place to place, or stored 
up for future use m the Faure secondary battery. Nor is it less 
incorrect, or less misleading to speak of “chagipg” such bat- 
teries with electricity. The dynamo machirfe may render the 
amalgamated lead and oppe of a Sutton battery capable, of 
bemg unequally acted upon by sulphuric acid, and of thus giving 
rise to an energetic currefit of electricity, and the reversing action 
of such batteries is nn very beautiful and certain to be 
of the greatest ble ical convenience, but there is nothtgg e 
in the principle of action to justify the very misleading 
language inreference to them, not only by writers to the 
vincial press but by scientific jnen in class joupnals, 
Practical electricians understand geneiglly perfectly well what 
they mean by the figuratrve language they use, but it would s. 
wel, if in lectures and articles of a didactic nature, or intend 
for tho information of the general public, they were to use 
language of a less metaphysical chayacter and to describe a thing 
as it really js, Itis as a tenther I know how apt people 
are to give ® concrete significance to abstrgct or figurative expres- 


S e. 





protest. MUND P. Toy 
,* Middle Class Schod!s, Litthkampton, Jamrary 13 
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A PHENOMENON quite unusual in these parts was witnessed 
here this morning in the form of a solar halo of surpassing bril- 
Hancy. The outer ring was darling white; the next pale lemon, 
tho inner orange, and tlie inclosed space grayish brown, 
bip pen display was brightest at sunrise, 
was clear with the exception of a few light clouds along 
eastern horizon. The air was still, The temperatume 
degrees below freezing point, As the sun clirfbed higher 
og gradually faded out, until at 10.30 the last traces 


peared . T. BROWNELL 
Mansfield, Pa, U.S.A., Januasy 1o J 





, Coltsfoot . re 
THxREx is an intefesting article on “Coltsfoot” in the Fei 


' Mali for January 21, in which mention is made of fifty-two 


Dee wild dowera being iñ bloom at Lyme Regis; ‘‘and at 
ngs nearly one hundred have begn counted within a semi- 
circular radius of ro miles.” Coltsfoot is amongst the flowers 


already in blossom on the south coast ; and it is instanced as a-| case 


very remarkable proof of the mildness of this winter. 
is nearly as wonderful that 
should be in blossom on a sheltered bank in North 
Not only are the catkins fally in blow, but the fertile flowers are 
also in blossom, and that not only on one, but on many bushes, 
A wood full of oses such as we Often wait for March 
or April is er instance of absence of frost. 

T. S. MASEXLYNE 
Salthrop, Wroughton, Wilts., January 23 


The Absolute Sine Electrometer - $ 


IN my paper in last week's NATURE (p. 278), read ‘yh, inch 
ne mstead of ''jiy inch pitch” for the micrometer screw. 

e diagram has been turned found counterclockwise. 

Cooper's Hill, Jannary a1 Gxzozar M. Mrwcuiw- 


PEDICULI.—A correspondent asks if any one can inform him 
whether,in experimental on taneous generation 
"have ever been the subjects of o ion, and if so, 


I think it 





“ with what results? — Furthes, is it likely that the density of their 


dermal structures affords them a means of resistance to heat 
appMed through a Hquid medium ? 





PHYSICAL NOTES 
Dr. R. KONIG has recently dercribed a method of investiga- 


- ting the nodes in the vibiating column of afr in an gigun pipe 
a 


K 


The pi large one—is laid horizontally on its back, 
long ula mado the whole length of the pips. The sht is olosed 
by_water, the pipe I in 


R h: amall curved tube, 
opén af the end, passes orm though the watar and up throng 
the alit into the pipe. Its ether is joined to à manom 
capsule m conj on with a fama apparatni of ‘the wena type, 
The 


& tsue-paper disk or othe? 
explorer hitherto u ed. n! . 


uA ME ing the variations on 
an enlarged scele, invent Delzey (EJ. 
Belg. Acad., No. 8). It has the following arrangement :—The 


the cistern (or to the 
) in the ratio of the section gf the 
to of the resergéir (a sixth in the instrument 
„autho? representa), Thus an amplificatien is realisede 


» 





his avellana, the common nut, 
Wiltshire. 
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sions tht I fak you to*finfl room in yoyr pages for this short. 





TEE colourless ‘of Switgerland, according to M. 
Cornu (Four. de PAys., October), a sybastance at least -as 
tr for ultra-violet rays as quartx, end its law of disper- 
sion is so much in harmony with’ that of quartz thet with the 
two a of lenses of nearly ea &chromatism may be 
nu o give an Kea of this matism M. Cornu states 

e obtins on one chické, with very satisfacto ry distinctness, 
the i of all the photographic lines of metals, frem the three 
blue lines of zinc to the lines o. 3a pf aluminium, With such 
objectives a determination of the wave-lengths of refrangible 
radiations becomes pexible, The author describes measure- 
ments oft is kind (along with 
magnesium, cadmium, Ano, &nd aluminium. 


wn 
A RHEOMXTZR, for measuring currents at différent depths in 
water, is described by Signor Soardona in the Rivista Scientifico- 
Jsiustriale (Se e 3 aod UY pubes qe d 
intervals (eso ing to speed of the current) in a tube, and 
a horizontal shaft in a case attached to a vertical rod, This 
shaft (which & flat vane k in a line with the current) actuates, 
at intervals, through an ess screw and a redu system of 
wheels, a lever applied to a caoutchouc ca 
n ee Rub aB Bf cae 
resulting to the bell-arrengement (which is in a portable 

). dew eli dete emi EE MUT 
several nieces rcrexwed to, 
be fixed 1 


at any part of 
Amaler's rheometer are gi 


er, &nd the vane case and tube can 
erod, The advan 


action), and a better kind of 
each tura of a wheel). 


AN experimental inquiry by Herr Graetz (Wied, tat. No. 10) 
into the hest-conductivity of poa and its relation to tempera- 
ture restlts as follows :—1. Hest-oonduction in the gases air, 

and (with low temperatures) carbonic acid, consists in 
s. Sahin of progressive 


only ; intramolecular 
contributes immeasurably little. m A 


material points, 2. The relation of heat canduction to tempera- 


signal (one sigoke of the bell for 


ture is found by i to be such (approximately) as ` 
Claustus’ res, 3.-All results for gases and vapours, - 
showing di from the values calculated from theory, are 


without evidential force, foc they only gave the apparent heat- 
cond power, in consequence of absorption of radiant heat. 
4. The ce of the temperature-coefficient of friction from 
that calculated from theory cannot have for cause (or not alone) 
the decrease of the molecular diameter with rising temperature ; 
some other explanation nrus: be sought. 


A USEFUL comparison of the numerous determinations of the 


exfanxion of water by heat is made 
pe contributed to K 

IO). ters, it is known, have used two methods—the 
hydrostetic and the dilatometric. The author gives in a table 
the average valnes for valume and density of water; (deduced 
from the observations af Hagen, Matthiessen, Pierre, 

Jolly) for ell temperatures from zero to 25°; also the volumes 
every 5 rm 25° up to roo’, The temperature of greatest 
density of water is, accord:ng to the best data, --3'94" C. Herr 
Volkmann thinks there is 30 occasion to study the ect anew 
on the lines hitherto adopted; but it might be well (i his 
inion) to observe the absolite expansion of water in the same 
way as Regnault determined that of mercury (with communicating 
tubes), Š 

IN view of amertions that the band-spectrum 
hydrogen by Herr Willner is really that of a h 
acetylene according to Her- Clamician—the former physicist hes 
made a careful,exrmination of the acetylene spectrum (Wiad. 
Ann, No. I0), and finds thar, as might be expected from the 
highef proportion of carbon in acety 


Herr Volkmann in & 


to 


details of method)ein the case of, 


water-current acts of two screw-vanes on 


attheendofa. 


` 
an 


simplicity (In dispensing with electrical ' 


af 


tute (Wiad, Amm. No. ` 


Kopp, and: , 


its spectrum differs - 


from that of hydrogen mnch more than do the spectra of ethylene ' 


and mara gas, While in these letter the characteristic carbon 
bands indicate the spectrum to be that of a carbon-containing 
gas, the whcle of the red, orange, and yellow part, in the other, 
resembles mach more the spectrum of carbonic acidethan it does 
that of mE 


THE Physical properties o? indium have been very little ` 
kn eee pe 


own 
Erhard (Wiet. Aun. 


coming under the often-agepted rule that pure 
metals have a change of oefficient of resistance with tempera- 


d ` 2. n . sare 





E ee 
- LY - 
e. o. . 4 
Fan..26, 1882] ' | 
bi ` e 
ture nding to the absolute temperature. The thermo- 
e on 4 iridium among seveli other metals for tem- 


8 perature-differences c? and 98% is thus indicated — 
- Al, Sn, In, Za, Ag, Au, Cu, Fe + 
with smaller differencess(o* and 5° or 10°) it comes after Au Zn, 
Once more, elements were constituted of indium in its chloride 
with zinc, copper, and iron in ther chlorides, and examined. 
In the el indium-zinc, the indium is the positive pole ; in 
the two others tlie The electromotive farce of In/Zn 
was found to 0'331 Daniell ; of Ẹe/In = o'160 D., and of 
Cu/In = 0'5 D. i 
IN a paper communicated to the American Association for the 
Advancement gf Science Dr. E. L. Nichols discusses the relation 
betwoen the electric resistance of platnum and its coefficient of 
expansion by heat. He has madeecareful experiments by an 
. ingenious method at temperatures rising up to 3000" C.,-and finds 
that all the empirical formule en previously by Siemens, 
Matthiesen, and oit are unreliable, and, from certmin anomalies 
in the behaviour of the metal he concludes that it is safer to 
infer the temperature from its expansion than from its electric 





TORNADOES, WHIRLWINDS, WATERSPOUTS, 
AND HAILSTORMS! 
. II. 

HE Dust Storm of India and other dry, hot climates, 
* is anothez well-marked type of the whirlwind. The 
Mass are 'and illustrations. of these meteors, which 
have made by Baddeley and others, are in a high 
instructive from the light they throw on the actual 
movements of the whirlwind which the dustladen air- 
currents of the storm present in a visible form to the eye. 
Previous tothe outbreak of a dust storm, the d 

is unusually calm and sultry, thus essentially resemblin 

the conditions of weather under which the tornado an 
whirlwind originate and which point to a vertical disturb- 
ance in the equilibrium of the atmosphere. The simplest: 
form of the dust storm is that of a tall aérial column of 
sand moving onwards, and drawing into itself as it whirls 
round in its course, dust and other light bodies within the 
sweep of the strong air-currents which blow alon the 
surface and converge vorticosely round the base of the 
column. ene form is shown in Fig. 4, which re- 
presents dust columns grouped together, each 
whirling independently round its own axis with ingsrving 
air-currents at the base, whilst the p is bodily borne 


forward, ting remarkably g aspects as the 
forms and relative positions of the columns are chan 

While en early in 1851 in the ayetan n of dust 
storms, Dr. Baddeley followed one on horse ck, and was 


fortunate to note several of the important phenomena of 
these storms. As the dust storm passed various objects 
in mnm such as tents, horses, &c., it gradually 
diminished in size, till instead of a whirling circle of five 
or Six feet in diameter, composed of several rotating 
eddies, or spi of dust, such as are seen in Fig. 4, it 
terminated in a single cone, the apex of which in contact 
with the d, rotated briskly from left to right, just as 
the whirling composite circle had done. From the cone 
`of dust, a long mbbon-like band about a foot across, of 
i aren ging throughout, extended into the atmo- 
sp as far as je eye could see, but as its sides pre- 
sented a greater opacity than the central porti6n it was 
really of a cylindrical form. This column was rendered 
visible by the dust it had whirled aloft, and was further 
observed to exhibit by the Ex of the sun which shone 
tbrougb it, a kind of vermi spiral motion. Aloft the 
column extended forwards in advance of the whirlin 
` cone. Suddenly the lower on of the cofimn which 
continued to rotate to the vanished, and- the 
portion then slowly receded upwards and onwards it 
` passed out of sight. 
The importapt 
1 Continued ffm p. 137., 
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the observations of dust storms towards a orret under- 
standing of the whirlwind consists in the circumstance 
that it affords conclusive evidence «that there is a stode 
inflow of the air along the surface of the ground all roun 
vorticosely towards the base of the wbislwinds and-that 
these same inflowing air-currents thereafter ascend 
through the air along the centre of the whirlwind, carryin 
with them the evidence of their ascent in the visible aud 
particles of dust, sand, and other light objects they whirl 
up with them in their upward course. 

The most marked difference between the dust sform 
and the waterspout or tornado lies in the essential differ- 
ence, aseregfards moisture, of the masses of air which are 


drawn into and ascend the columns of the whirlwinds, 
In the waterspout, certainly in all wa outs that reach 
down to the surface of the earth, the is at, or not far 


from, the point of saturation, and in these enses the whirl- 
yu is accompanied with heavy rains. In some instances 

e rainfall has been so excessive fft it can fittingly be 
described as only an aérial torrent of solid water, that 


-from the-velocity with which it falls from the clouds digs 
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deep openings in the soil at the points where’ it ‘strikes 
the ground, Thus immediately after the great tornado 
which occurred in Pennsylvania in June, 1838, ET 
visited the spot and carefully examined the sides of the 
ridges and mountains on which its chief forceéras spent. 
He found many holes dug out by.the torrents of water 
shot down by that tornado, which measured about thirty 
feet in diameter and from three to six feet deep, according - 
to the nature of the soil and depth of the rock; the sides 
of the holes being in most cases cut down almost perpen- 


*dicularly on their upper sida, but entirely washed out on * 


their lower side, so as to form the 
ravine. . 

On the other hand, the air-currents which enjer into 
and rise through the columns of the dust storm are very 

, and far removed from the point of saturation. Hence 
a e number of dust storms are neither accompani 
nor followed by rain or any aqueous p ot 
a few, however, are observed to be followed towards the 
close of the storm with a-sudden fall of rain, occasionally 
little more than a sprinkling, which may be due éither to 
the condensation caused by the txtreme rarefaction result- 
ing from the rapidity of movement of the 
ascending air-currense, or to the great 


commencement of, a 


ght in the 


character of the evidence adduced by | ftmospherg to which the gir-currents ate carried by the . 


storm. " . 
: " . 
ee 
e. 


tionsmf the - - 


[i 


* evidenf'relatons to the two 


-e in a few seconds, and leave it 
` the tremegdous seas which” 


‘@e i 


. è her ry eo 
. «C [Fa 26, 1882. 
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Certall tracts of thé ocean are known by the absence, | when sailing througp & : on ovgrspread by the anti- 
. or comparative absence, cr such alas ons of | cyclone, to make the Balok te close and aise particu= 
. the ocean being inclufled wifhin whnt may be called larly when the weather looks singularly fine, the skies: 


manent anti-cyclonés; that is, tracts of sea oyer which 
atmosphe?ic prêssure is higher than it is all round. Such 
regions are also remarkable or Aaa de bright clear 
skies and strong sunheat. Si the anti-cyclones 
which occur between, or in the ahelate neighbourhood 


of cyclones are characterised by dry air and clear skies; 


and,it js under such conditions that the strongest direct 


sun-heat is experienced. When in the warmer months of 


the year these anti-cyclones remain practi stationary 
for some time, which at that season of the 
aoe a ae it follows that the lowermost strata o 
the atmosphere become abnormally heated ; thus bringing 
about a vertical disturbence of the equilibrium of thd 
atmosphere, tut of which whirlwinds originate. It 
under these conditions, in all probabilfty, that wae 
squalls, or fatr-we whirlwinds occur, the originating 
cause. of this special form of the winrlwind bem 
great dryness of the air due to its place in the anti-cylone, 
‘and the abnormally rapid diminution of temperature with 











height o to strong insolation through the clear, 
dry atmosphere. Any cloud that may ha to be 
formed is at a great height. The character of the cloud, 


also, and the commotion and boiling of the sea which is 


. Observed immediately under it, and accompanies it as it 


moves onward in its c are clear proofs that the inter- 

space between the sea and the cloud is filled with the 
gyrations of the rapidly-ascending air-currents of a whirl- 

wind, which does not appear as a water-spout simply 
because the air of the ascending currents is too dry or 
the 
to bring about condensation of the vapour into 

cloud. = ‘ 

One of tHe best marked of the permanent anticyclonic 
Tegions of the globe is that large region of the Atlantic 
which lies to the west of Northerm Africa. Over this 
wide tract of ocean the portion most liable to be struck 
by the white or the tornado will evidently be where 
the general, of the wind issuingérom the anticyclonic 
region is approximately antagonistic to the prevailing 
wind as observed at the surface. During the summer 
months, for example, no such antagonism exists between 
the winds of Florida, the southerly winds prevailing there 
being in accordance with the general drift of the winds for 
that side of the anticyclonic region of the Atlantic on the 

` one hand, and on the other in equal accordancé with the 
monsoonal wind of that coast towards the heated interior 
ef the Southern United States, Quite otherwise, how- 
ever, is it with the ocean dff the west coast of Narthern 

Africa, There the general drift of the winds over that 

of thé region 

` rnorth-easterly; and that this wind prevails at no very 
eg height is abundantly shown'by the Tann Tamaa 
ust which falls on this part of the sea; ereas the 
surface wind 1s from the south-yest, being strictly mon- 
soonal in its character, or is an inflow towards the heated 
interior of North Africa. , This is the on of the 

BulPs-eye Sgualls of the ican coast—a form of the 
whirlwind which® deserves to be more accurately de- 

scribed and in ed-than it has yet been, from its 

ae wind-systems referred 

to above, and to the very different stef&®s of atmosphere, 

which these imply over the restricted region where the 
bil¥s-eye squalls occur. " 

The white squall ies fine weather, and is 
en immediately, and le a space of time more or 
ess: extended, by a c skyeand calm, or all but calm, 
weather. Its appearance is sudden; its duration brief, 


« but ifs'destructive power is occasionally so dreadful, that 


- it has been known to strip a ship gf,every sail and mast 
ing à helpless log amides 
ow it. It is n8t posgible, 
* * 
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tions of the whirlwind are not sufficiently rapid. Lue top; 
e 





ead by the Atlantic anticyclone | 


' from 





beautifully clear, the air calm or all but calm, and zke ` 
tent re xiwcisturs of the air noticably kigh. 
n May 17, 1763, Cook saw six waterspouts om Queen 
atte in one of which & bird was and ir 
arising was drawn in by force and turned: ‘like x 
spit; en important observation, as ‘Prof, Ferrel remarks, - 
as showing that theregs draught and an inflowing of air 
from al sides to supply the ascending current.e In other 
words, the behaviour of the air-currents of a waterspout^ 
is precisely that of the air-currents of a daststorm, as 
actually seen in its dust-laden currents. x 
Another observation of great importance was made by 
Prof. F. E. Nipher, near Sehell City, Missouri, and pub- 
lished in MATURE, vol. xx. p. 456, which, from its great 
importance in the study of whirlwinds, we here quote ;— 


** While ic determinations at Schell City, Mo., 
a whirlwind of some violence near our moving with 
the characteristic swayi motions of the tornado, 
Its base was quite pointed, and about a feet in diameter. ` : 
“ Unlike those seen last year, and described in NATURE about a 
year ago, there were no surínce-winds strong to bear 
dust along the surfuce of the ground, but the gust carried up in 
the vortex was collected only at the vertex of the whirl. The 
dust-column was about 200 feet high, and perhaps 30 or 40 feet 
in diameter at the top. The direction of rotaifon was the same 
as that of storms in the nortkemn hemisphere Leaving,the road 
au ee aa aiie the air 
with hay, which was carried In somewhat er’ the 
diameter of the cone thus Sled with hx: 


being about 150 feet at 
was then observed, also, ma 


t the dust-column was 











whirl conli be observed half a mile, finally. 
disappearing over a hill.” j 
| Hence in this whirlwird the behaviour of the wind was 
actly what is seemto obtein in the,dust-storm. The 
ight objects on the surface of the earth were lifted and 
ied up in whirling gyrations with a velocity so con- 
rable that the hay and dust were driven outward by 
he centrifugal farce of these tions to some distance 
rpm the axis of the whirlwind, leaving round the axis a 
slaft of perfectly clear air, the diameter ef which u 
ally increased as the ing air-currents ascended, and 
friction was, thereby diminished. An increase in the 
velocity of the ascending gyrations would, if sufficiently 
great to produce the required rarefaction, have filled: the 
Clear axial shaft of the whirlwind with cloudy vapour. 





ELECTRICITY AT THE CRYSTAL PALACE 
L z 

THE work of installing the a 
„the SEAE Electrical Exhibition is pro- 
gressing y, owirg perhaps to.the absence of 
any formal day of openi to hasten it. cat 
thing is fairly tn its p at least pene fortnight 


have ela for g great deal of time,is con- 


. sumed in electrical connectidhs. Eno bas 
been done, however, to give a fair idea of what the ex- 
hibition will be like. official catalogue has’ been” 


published in advance, and there are about five hundred - 
exhibitors enumerated in its Of these only about - 
a hundred are from abroad, including America, 85 that 
the exhibition is rather an English than, an “ interna-' 
tional” one. At the Paris International Exhibition of 
Electricity there were over two thousand exhibxors, and 
of these only one-half were French, the remainder bein 
every other civilised country, including Japan, whic! 
offered the first fruits of its electrical science in the shape 
e $ e. 


* Champs Elysées, but there is really no, compari 


r 


of same. porcelain telegraph insulators, and battery pots 
of porous clay. Cal parlsod with the famous show at 
Paris, is naturally, pzovoled. by the public statements 
which have been made, to the effect that the Sydenham 
exhibidon, wilk.be equal, if not superior to that a 
cree ie Pra dipaya It is not merely in, number 
and vatiety of the exhibits that, the difference ig so 
marked; but in the arsangement of the whole, and the 
intrinsic value, ingenuity, and ip of the articles 
exposed, The Paris exhibition wis a compendium of all 
that electficity had achieved since it became a science, 
and the visitor could there see within, the compass, of a 
single the rough experimental apparatus with 
which all the great. discoveries in electricity had been 
made, and the most powerful and magnificent effects 
which modern invention has elicited from them. Every- 
thing had been done by the exercise of Frerfh taste to 
make, the exhibition as interesting and attractive as pos 
sible, A lighthouse, a model theatre,a picture-gallery, 
had: been erected to show the capabilities of the electric 
light ; the powers, of the telephone were exemplified, by 
means of a "salle d'audition,” where visitors could hear 
the music'of;the Grand O and the elocution of the 
Comédie Française ; an ic boat plied on the waters 
of an omam basin; an electric balloon was pro 
pelled through the alr; and a great diversity of machines 
were put in métion by the electric current from sewing- 
machinga and fans, up to hammers, pumps, and printing- 
presses. ` ; 

There is no good season why the English exhibition 
should not have been equally interesting and instructive 
if it had been carrled out under happier auspices. To 
begin with, the time was ill-ch ollowing, as it did, 
hard-on the back of the Paris one, when foreign exhibitors 
hat grown tired of exhibitions, and were to return 
to theiy homes. A year hence would have a, better 
time; and the response of foreign electricians would 
doubtless haye been heartier. Moreover, the Crystal 
Palace is not well adapted for such a purpose. It is too 
far out of Londen, and being above all a place of enter- 
tainment, is out of keeping with a scientific exhibition. 
The truth is that there is a clear need of a large, building 
im London for exhibition ses. We have no Palais 
de l’ Industrie as yet, and hence we are obliged to hold 
our industrial exhibitions in such places, as the Affricul- 
tural which has by no means a central site, or the 


y and electric 
lighting very wortafly M iia on the wholg. Great 
Britain hag played a | ing pat in the development of 
the telegraph, and the f of her en ise and in- 
genuity are visible on the Post Office and the 
exhibits of the great submarine cable companies. The 
Wheatstone automatic instrument, which is the most rapid 
telegraph for averland lines, is shown at work by the 
Post Office, ant the Eastern Telegraph Company exhibit 
Sir Willigm: Thomson's beautiful Siphon Recorder, which 
is the finest apparatus yet invented br receiving messages 
through deep-sezmcables, The stalls we have mentioned, 
together with that of the War Office, are situated in the 
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great, naya of, the Palace; and the galleries age weet 
end,ane also set apart for various exhibits, Fully one- 
half of these are in their places, and a number of inter- 
esting objects are on view. We- shall have occasion tQ 
refer to. some of these stalls at greater length in subsequent 
articles, but at present they are incomplete. 
The display of electric lamps promises to be very 
partly owing to the i t vista ‘offered by the 
aisle of the Palace, and the varied objects below, such as 
ferns, flowers, statuary, and gally-coloured wares. Visitors 
wil have a rare opportunity of seeing how brightly* the 
various tints ap in the electrie light, more especially 
the greep of foliage, owing to the ce of actinic 
rays in the electric arc. I unl E rec 
scape paintings appear oubly na when. light 
the rays of a “lampe soleil” qr Werderman lamp; and 
on the other hand that flesh tints are apf to seem too 
lish, Thespurely incandescent light such as that ot 
Itn or Edison has a yellowish ti which produces a 
scenic effect more resembling the deadening of gus light, 
and it is therefore not so well adapted to light a picture- 
gallery, or the tableay of the stage, as the electric arc or 
Drummond limelight. ' 
The entire nave will: be lighted in sections by arc lights, 
of different kinds, such as the Siemens’, Brush, Tablochkof, 
Pilsen, Gravier, and Crompton lem The i 
lights of Swan, Lane-Fox, and Edison will be shown in 
the courts and enclosures within the Palace ; for example 
the Alhambra Court, which will be lighted Be eel 
chandelier of Lane-Fox lamps hung over the ed 
and the Entertainment Court, which is now being fi 
with a splendid chandelier of a hundred Edison lamps 
of sixteen candle-power. This brilliant fount of light re- 
sembles an enormous basket of flowers, tulips and con- 
volvuli, each arching over towards the observer and 
displaying between the coloured a luminous globe 
as if it were an enlarged pistil e stems of the flowers 
are of gilt brass, the are of pearl and opalescent 
glass ; while the pistil is of course the pear-shaped bulb 
of the incandescent lamp. The Concert Room has been 
lighted every evening for some time past by Edison lamps 
swung in festoons the pillars, or in stars 
under the galleries, and clustered in two deliers hung 
from the roof. One of these is a small copy of the 
flower basket in the Entertainment Court, and the* other 
is a sac of crystal lustres gleaming here and there with, 
lamps. Altogether the design s of these fitti reflect 
t credit- on Messrs. Verity and Co, Cavent 








EDWARD WILLIAM BINNEY, F.R.S., F.G.S. 


HIS eminent geologist was born in 1812 at Morton, in 
Nottinghamshire, He was descended from a long- 
Jived and robust stock of men, very few generations taking 
the family back long before the times of the Grea? Rebellion 
One of the American branch, the Hon. Horace Binney, 
with an interest in strange contrast with the indifference 
ecommonlyfelt about such matters in this country, has taken 
much pains in tracing the orfgin of his ancestry. Perhaps 
it will satisfy most. persons to knowethat the father, 
Thomas pi born in the year 1762, was a much 
respected gentleman, diligent in business, and *of the 
strictest integrity.* He was a maltster, often travelling to 
Manchester, where one of his principal customers was the 
pan eg of the writer of article. He died iņ 18%. 
oung Binney received bis education in a school, 
conducted on principles of severe discipline, so different 
from the modern; régime, We then served his apprentice- 
ship to a solicitor in Chesterfiald. Other its soon 
occupied his attention, but his legal knowl was efter- 
wards of the greatest service to him in the commafcial 
portion of his career? ° : š 
From am early age he Was a keen observer of the 
4 * [| e B 
f * . 
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. many of his more im 


. him in the honours of the presidency. In 
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operatios of nature, erri took great interest in philo- 
sophical pursuits ge&erally ; hence soon after settling in 


. Manchester he sought admission into the Literary and 


Philosophical Society; his election, on January 25, 1842, 
taking place by*a singular.chance on the same day with 
Dr. Jouie's and Dr. Schunck's, subsequently sharers with 
8 Society, so 
congenial to his tastes, he was a leading spirit. It was 
mainly owing to his energy that the Society was main- 
i in its position as a publishing institution, and to it 
portant papers were addressed. 
. One of the earliest of these was in 1843, when he read 
„a paper entitled * An Account of the Petrolettm«ound in 
Downholland Moss" showing that petroleum could be 
produced from the decomposition, or rather distillation of 
peat at a low temperature. Litfle was before known of 
the origin or ‘utility of this product. In the inquiry he 
was associated with, Mr. W. H. Talbot, who aesisted lis 
in making the bores and obtaining information respecting 
the moss, "The following is extracted from Mr. Binney's 
statement to the Philosophical Society (Proceedings of 
the Society, vol. viii. p. 136). ^Onethe November, 
1848, I went to Downholland and showed the deposit to 
Mr. James Y ; and explained to him how the petroleum 
was there form This was before I accompanied that 
tleman to Riddings, at Easter, 1849, and went down 
. Oakes's pit, where the d coal was wrought, and 
petroleum flowed from the roof. At both those places 
the supply of petroleum was not sufficient for commercial 
purposes on an extensive scale. The Bathgate works 
were the cause of the petroleum trade in America. In 
Scotland oil was first made on a large scale and 
introdu as an article of commerce. In the suit of 
Young v. White and others, tried at Westminster in 1854, 
the circumstances under which Mr. Young first became 
acquainted with the petroleum at Riddings were given to 
the public. Of course when the Americans saw the 
report of that trial they ceased to import high-priced 
Boghead coal from Scotland, upon which they had to pay 
a patent right for the manufacture of oil, and 
immedi resorted to petroleup, which had been 
running to waste for ages,” 
The name "paraffin," adopted by Mr. Binney, was a 
principal means by which the patent was established. 
The successful commercial enterprise thus commenced 
edid not alienate Mr. Binnéy from the pursuit of science. 
Besides his paper “On the Origin of ? December 1 


. m he made elaborate investigations on Permian and 
Triassi 


ic Strata; on building stones, of which he made 
the collection in the geological museum which he was 
mainly concerned in-establishing, and filling with speci- 


~ mens of his own collecting; the drift deposits of Man- 


' Cuvier aptly denominated fossil 


chester amd its neighbourhood,” &c., &c. From the last- 
named paper I extract a paragraph indicating his love of 
the subject :—'' The examination of the older fossiliferous 
rocks, rich*with the remains of organic life, has generally 
&ttracted the attention of geologists, to the extlasion of 
the drift, which has been Bat te often considered as a 
dry and uninteresting study., My intention is to attempt 
to dispel this delusion. However delightful it may be to 
the human mind'to examine the ‘medals of creation,’ as 
ic remains, and to 
es the successive races of 
beings that have formerly peopled this*globe—performed 


trace back through countless 


-~ the parts for which they were designed, and then ceased 
.td éxigt; to investigate the various forms of vegetable life 


that deprived the atmosphere of its lus carbon, for 
the double purpose of formiug our in 


beds of d 
. and at the same time fitting«he air for the respiration 


. {great laboratory of natu 
* and mineral treasures; s 


‘animals of a higher orders and to examine the wonderful 

Chegwcal agencies that have been in operation in the 

in order japrepare our metallic 

y the last great physical causes 

which haye operated on the fate of the globe, dhd adapted 
= LI 


"j 


it for the habitation gf man, d our attention in,an 
equal, if not more pre-eminent d ig : 

“Tt is to this last and finishing» stroke of the Creator 
that the earth chiefly owes its present arrap t of 
land and water, its beautiful variety ef hill and dale, and 
its different kinds cf soils for the support and nourish- 
ment of the vegetable kingdom—that wondrous agent for 
the conversion of brite into organic matter, whih fits it 
for food for the use of the animal creation, and man him- 
sel" (“Manchester Memoirs,” vol. viii. N. Ser. p. 1 

Mr. Binney had great 
lectual labourer parti ly with those of straitened 
means, and it did not matter much with himgn what field- 
their energies were displayed. Thus among those he 
helfed with his cocnsel and assistance, S 
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pathy with all earpest intel-,' 


, to. 


whom we owe so many rst steps, in theoretical and | 


ractical electricity, is a striking exemple. It was through 
Mr. Binney's exertions that this.singularly gifted man 
was rescued from and- received Government re- 
cognition of his discoveries. Then there were Butter- 
worth the geometrician, Bamford the poet; Richard 
Buxton the botanist, and many others, whom he cared for 
with almost a paternal solicitude. " 
Sixteen years he purchased Ravenscliff, in th 
Isle of Man, and he spent a ] 
time, showing much hospitality to men of ki tastes 
to his own. he cook pleasure in botany and sych 
logical investigation as the island ‘kfforded. He 
desired nothing more ardently than that nature shoald 
flourish around him, and his place was fragrant with 
myrtles, escallonig, and roses: He-took much interest 


in a Eucalyptus globusus, which, planted close to the sea, - 


grew to the height of twenty feet in a few years. 

I do not recollect anv one whose heart seemed as it 
were to go out to all living things with the warmth of 
affection shown by him. cannot in this regard he 
recalling a circumstance which occurred in a walk wi 


on of his ' 


him on Langness. A bird's nest containing two f 
beside 


being found on the ground, he flung himself down 
it and contemplated it wich the greatest delight, but with- 
out touching or disturbing it in the least. - 

He was an enemy to all the so-called -“ in 
which cruelty to animals and gambling are -the eg! 
features, such as pigeon-shooting, horse-racing, &c. To 
one who asked him to subscribe 54 for the establishment 
of a race-course his characteristic reply was: “I will 

ly subscribe 57. to prevent it" He even possessed a 
ind of sympathy, known only to poetic minds, for 


vegetable life, fully concurring with a remark I -made to. 


him, that a man who could take 
noble tree must be destitute of 


kumani: 

Mr. Binney had a large, muscular frame, and his 
countenance in profile resembled that of Cato the censor, 
with whose character he had many points of strong 
resemblance. : 
.Long time & sufferer in health without fatiguing hia 
friends with complaints, **he silver cord was loosed” 
on December 8. The ysis terminated fatally on the 


leasure in felling a 
e finer feelings of 


19th, and on the 23rd he wes buried in the family grave . 


at Workso : 
He has fet a widow, daugater of the Rev. David Jones, 
Rector ob Hope Bagot, near Ludlow, afd six children. 
J. P. JOULE 





THE LATE CHANGES IN THE VESUVIAN 
CONE ot 


IV OVEMBER, 1881.—The condition of the crater of 

Vesuvius is at present exceedingly in . This 

is especially so after the continuous active state, that the 

mountain has been ih for nearly three The old 

crater of 1872 is now co y filled) and bas in fact 

been so for some time, — Apout three-quanters of the edge 
^ . e e 
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has been óverüown Gy liw at various times, but especially 
Dy te SIDE ok e last two yeats. Last June, arisi 

from the plain or plawornt of lava formed by the filling o 
the crater, was the cone of eruption, This was situated 
east-nor[h-east. of the axis of the mountain, It formed a 
small $ sided cone till the eruption of July destroyed 
the northern portion, forming a | low crater. Its 
condittn on November 5, when I visited the crater or 
craters, was most instructive, and reminds one of a figure 













- and description given by Sir W. Hamilton in his “ Campi 
» 


Phlegrei, T 

Arriving at the edge of the 1872 crater from the west 
one crossoe, the crater plain, and arrives at a low semi- 
circular ridge with an average height of about twenty feet. 
Ascending this rim-like heap of scoria, one observes eccu- 
pying its irregular bottom fymaroles and yellow patches 

decomposing lava. The complete crater of July is 
formed of this ridge, together with the soutMern portion 
of the former cone of.eruption. Within this space rose 
another cone of eruption whose centre was occupied by 
the main vent. On this occasion it was possible to ap- 

ch within a few yurds of the great mouth, frorn which 
issued the column of vapour and momentary pufis of fluid 
lava fragments. Thus it will be seen that there are at 
present thr&e cones and craters one within the other. 

This, howevér, was not the most interesting point, In 
the lava of the t plain we discovered a large cone or 
lava tunnel dbout eight feet high, twenty or thirty feet 
long» and fifteen feet broad, but with a general slo 
downwards. The roof was composed of lava about eight 
months old, but much decomposed. The whole cave 

ted one glistening forest of stalactites, some three 
undred about were counted ; also stalagmitese Most of 
these were from two to three feet long, and a few twicc 
that length ; many, however, with a uniform diameter of 
leas than an inch throughout and tubular, divided by 
sopta, reminding one of an Orthoceras in structure. The 
colours most various and beautiful: bird’ blue, acqua 
marine, salmon white, yellow, and reddish brown, and 
many variegated in these colours, "The effect after the 
eyes quitting the rugged and fierce scenes around seemed 
to rest on some fairy cave. - 

On attempting to & the entrance the gust of hot 
air, redundant with hydrochloric acid vapour, almost 
pee one from makin 

owever, these beautiful and interesting prizes defermined 
me‘ to make an endeavour. Nose and mouth muffled, 
and having placed my friends on each side of the entrance 
with a strap, I made a dive down some s - The effect 
was at first almost suffocation,.stinging of the conjunctiva, 
anda profuse perspiration. To grab a few of those sta- 
lactites near at hand and return was the work of a minute, 
then the hearty pull-up by my facades Bt of coughing 
and a little air restored me. is was repeated 
eight times, during which I was able to obtain all the 
best specimens, some thirty examples, and reach the ex- 
tremity of the cavity. These prizes were carried carefully 
to Naples, where they have been placed under glass itt a 
dry atmosphere, since they were bi 
qualitative analysis gives the cbief component as chloride 
of sodium, with chlorides of potassium, iron, manganese ; 
sulphates of s potash, iron, and oopper. - 

y were btedly formed in the foll 

ner :—The heavy rains we have bad here 
out the materials from the decomposing laya above. The 
solution as it descended was Rudi) the current of 
hot air continually circulating through the cave, thus 
creek off the water and depositing the salt Many 
sho within their cavities crystals of Hajite Sylvine, 
and a few al&o Molysite. i 
.—In the early part of this month lava com- 
menced to flow down the easter or Pompei side ; this, 
although not saen from Naples, gave a brillant reflection 
at night whigh could be observed from the city. This 


ing man- 
y dissolved 


an attempt at an entrance.’ 





ghly deliquescent. A. 





aurora continued with variable igtensity uptil pecember 
25, 1881, when it reached its climax, The lava had com- 
menced to issue by a fissure nearby north of the base of 
the cone of eruption, During the three weeks that it 
flowed this fissure bad become widened and gpened up. 
On Christmas and the dede day the quantity of lava ` 
increased much in quantity, and altogether Vesuvius was 
much more active. The rent at this time had extended 
down the slope abont one-third the distance of the Vesu- 
vian cone and formed at jts upper or wider part, an 
ing of about 120 feet in breadth by the same in depth. 
The oor which I visited and walked up on December 29 
was coyeréd by the scoria and lava blocks continually 
falling from its edges. This floor sloped downwards to 
the end of the fissure at a small inclination. From its 
termination issued the larva already spoken of. 
This was a good example of the opening up of a dyke 


tHe surface of a volcanic cone, so lucidly described by 


allet (“ Mechanism of Production*of Volcanic Dykes, 
and on those of Mount Somma," Quart. Journ. Geol, Soc. 
vol. xxxii. p. 472). 

The lava that issugd at first descended the cone, crossed 
the Valle del? Inferno, following the course of the 1834. 
stream, and threatening Otajano. It stopped, however, 
and followed a course across the Atrio in a north-east 
direction, where it can do no harm. 

An Panay fact was brought out by this eruption, 
small as {t was. When the level of the lava in the vent 
had been lowered by exclusion of the fissure downwards 
an entire change of ejectamenta took place. The soft 
masses of pasty lava as ejected generally was replaced by 
rounded fragments of solid and old lava and volcanic 
ashes. The cone of eruption having no longer the column 
of lava to support it internally had crumbled in and was 
being ej iecemeal by the explosions in the form of 
stones and This we hed practical experience of. 
At one time approaching somewhat incautiously through 
the mist we were practically warned to beat a hasty 
retreat by hearing the rattle around us of small, and the 
heavy thud rdi stones, The beautiful yellow crater 
plane of 1872 been covered by the dull grey ash, only 
relieved by numerots -coloured saline crusts rich in 
copper. Tuis was e evident on looking at our boot- 
soles, where we found the nails thickly plated with 
metallic-copper. ` 

Near the end of the above-mentioned fissure the lavas 
were flowing down the mountain in a tunnel The 
had broken through at one place, and standing a few 
yards above this a fine sight presented itself. Figure a 
ong fairly regular arched passage of about a metre and a 
half wide by the same in depth, along which one could | 
see for one or two hun t 


This was bright red-hot, and flowing alopg its floor 
with considerable rapidity was a stieam of bright orange- 
coloured lava with the liquidity almost of water. In this 


we were able to carry on some experiments om the specific 
gravity of molten and cold lava, which reverse the results 
obtained on former occasions by Palmieri and others, and 
which w4ll prove that cold is of higher specific gravity 
than molten rock, as the&retically should be the case. 
These facts, however, will be desc[ibad elsewhere. — 
H. J. JoRNSTON-LAVIS 





ILLUSTRATIONS OF NEW OR RARE ANIMALS 
IN THE ZOOLOGICAL SOCIETY'S LIVING 
COMBECTION* .— = 


IL TEHE Beatrix Antelgpe (Oryx Beatrix).—The ante- 

|  lopesofthe genus Oyyx constitute a well-defined 
and most beautiful group of the Bovine Family. ough 
not amongst the largest of the antelopes, they are als 


of above the averfige size in the group. males are- 
e 1 Ccntioue? om vol. xmv p. 534 * 
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famished with wery lonipetreight or slightly recurved horns, 
which ate also presenty ough not quite sohighly developed, 
» ih thè females, These drgans dre more or less ringed at the 





base, antl are placed in a lino with the anterlor surface of 
the face, or nearly sd. They tute, a formidable ' 
weapon: of attack and defence, andon this accouht be~ 








Fia, rr.—The Bbattix Antaldpe. 


m frequently broken in the case of captive specimens. { The best known member of the genus Oryx is the 
he colour of the s is generally of a brillant | Leucoryx (Oryx leucoryx} a native of Sen ‘but 
white, ornathented by Black streaks; and, occasionally | also mét with in Sennaar and Nubia. Of this ante- ' 
élouded with shades of grey and rufous ` | lope, examples have been for many' years in the Zoo- 


BARES 






$ . . “Fig. ra — The Thar.' 


Ùn several occasions, ides this es the Society’s¢ Abyssinia, This antelope bred in the Sotiety’s Gardens 
Collection contains at presenp*sevei speciméhs af the | last year, and the young anignal has been figured in a're- 
oe e ` ] Á è 
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"ogicii Sobtety’s Menagerie, and.haye bted young iu still more beautiful Beisa Antelote ‘(Oryx bersi), of 
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cent number of the Proceedin (seo Proc. Zool. Soc., 
1881, p. 626, gl liv$. Of the alliéd Gemsbuck of South 
Africa, well-known to thé sportsmen of the Cape, though 
according to Mr. Selous, now entirely confined to the arid 
deserts of the south-west, the Zoological Society have not, 
of late years at least, been able to exhibit living pes 
mens. But the celebrated collection of the late Lord 
Derbf formerly contained examples of both sexes, and the 
young, bred at Knowsley, is figured in the volunie entitled 
“ Gleanings from the Knowsley Menagerie” 

To tye three Species above-mentioned of 'the genus 
Oryx, which have long been known to naturalists, a fourth 
was acces some twenty years ago by the late Dr. Gray, 
who, in 1857, at one of the Zoological Society’s meetings 
(see Proc. Zool. Soc., 1857, p. 257, pl. 1v.), described ed new 
species based upon an animal received from Bombay, but 
supposed to have been originally brought from some part 
on the Red Sea. This species, as Dr. Graf pointed out, 
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The Thar also extends into Gashmere,eandfwas found 
by Dr. A. Leith Adams to be common on the Pir Pinjal 
ranges, and still more so oh the mountains on the banks 
of the Chenab, near Kistewar, 

The first example of this wild goat reĉeivedsby the Zoo- 
logical Society was obtained in 1 
in the Menagerie (see Wolf and Sclater, Zool. Sketchas, 
ser. i. t. xxv.), After the death of this animal'the species 
remained unrepresented in the collection until 1880, 
when the examples now in the Gardens were pressed to 
the Zoological Society by the Prince of Wales. His Royal 
Highness, on his return from India in 1876, brought home 
with him & pair of these animals, from which a young one 
was produced. The male unfortunately died at Sand- 
ringbam, so that only the mother and young (also of the 
female sex) were transferred -to the Society. Fig. 12 re- 
presents the adult female, in which the*horns, although 
nearly of the same character as ip the male, are not so 








is in some r intermediate between the Gems- 
buck and the ucoryr, having the straight 
horns of the former and. the plain colour of the 
latter, but the dark legs and peculiar white feet 
at once e it from both of them. 

The Beatrix Antelope (Oryx Beatrix), as it was 
named by Dr. Gray after the Royal cess of 
that name, fithough thus clearly defined, and 
excellently figured by Mr. Wolf, remained a 
sbmewhat obscure species until 1872, when, sin- 
gularly ee a second living example was 
received b r. Gwyn Jeffreys, F.R.S. from 
Colonel Pelly, H.B.M. Resident at Bushire, and 
ponen in the Society's collection. In 1878a 

example of the same antelope was recelwed 
by the Society from Commander Burke, of the 
SS. Arcot This animal was obtained at Jedd 
but was stated to have been originally captured 
in the Hedjez passes, some 150 miles in the 
interlor of Arabia. 

The fourth example of this antelo 
sented to the Society by ad Lilfo 


= stil moro deste locality: di 


lately pre- 
from which 
is 11), comes from 
efinite locality. was shipped to 
Lord Lilford by Lieut.-Col S. B. Miles, British 
Consul at Muscat, with the information that it 
came from the great desert behind the moun- 
tainous district of Oman. It is now therefore? 
abundantly evident from these four examples, 
which agree in all material points, that the 
Beatrix Antelope is a good and well-defined spe- 
cies, and that its native home 1s the interior of 
the Arabian peninsula, where it replaces the Beisa 
of the Abyssinuin plateau. 

I2. The Thar (Capra jemaica).— he pect- 
lia Himalayan known to the Indian 
sportsmen as the Téhr, Thar, or Tahir, was first 
described in 1828 by Hamilton Smith, and named 
Cara jemlaica, from the district of Jemlab, to 
the north of Nepaul, in which his specimen was 
procured. It is found, however, as Dr. Jerden el 
us, throughout “the whole extent of the Himalayas at 
great elevations, generally above the limits of forest and 
not far from the snow. It frequente rocky valleys and 
very steep and effrecipitous ground, and is soften seen 
perched on what appear to be inaccessible crags. It feeds 
on the grassy spots among rocks, and thoygh not unfre- 
-quently solitary, is more generally seen in floc , sometimes 
as numerous as twenty, thirtyp or even forty. If alarmed 
whilst feeding, these animals all go off at speed with 
a clattering sound, but soon halt and turn to gaze on the 
intruder. "They generally follow the guidance of an old 
male, apd will make their way up almost perpendicular 
PDC if there be but a few rough edges or crevices. 
n the north theyare said to be sometimes seen in company 
with the MarAkor (Capra mugaceros).! 








large or so well developed. 





Fra. 13.—The Indian Darter. . 


13. The Indian Darter (Plotus melanogaster).—The 
Darters fbrm a very peculjar type of birds of the order 
Steganopodes, allied to the Cormorants in structure, but 
very Heron-like in gait and *For several years 
the Zoological Society's fish-house has not failed to con- 
tain one- or more specimens of these birds, which have 
‘given us abundafft opportunities of observing their pecu- 
liar mode of fishing. The Darter in its normal positjon 
sits erqacteapon a branch or stump overlooking tho water. 
When proceeding to fish it dives head foremost into the 
stream, and swimming entirely under water, transfixes its 
finny prey with the rapidityeof lightning. Emerging from 
the water with the fish speared upon its long slender 


beak, the Darter chucks the fish into the air, and catching - 


1t head foremost with unerring, aim, swallows it whole. 
This iar and interesting mode of fishwatching may. 
be witnes8ed eyery day When the Darters ip the Zoo- 
FEN. ae i . 

" . 


52, and lived some years , 


ical Galde are fedewith their usual meal of small 
The Darters usually éxhibitéd in the Society's Gardens 


‘are of the South American species (Plots anhinga) 


- ldyana. It is 


which, it séem, is*the most easily obtained alive. But in 
1878 an example of the African form Le Vaillant's Darter 
(Plotus JJasii)! was received, and lived for some 
time in the Gardens, where it exhibited the characteristic 
mode of feeding previously observed in its American 


brother. In last'an example of a third species of 
this genus—the Indian Darter (P/ofws me ter) was 
obtained in from the Zoological G of Cal- 


cutta. After living for many months in excelfent health 
this bird died suddenly on the 21st of December last, ap- 
perendy from a sudden shock produced by feeding too 
idly. . s i 
captivity the Indian Darter does not deviate as regards 
habits p the species 
of nature,” as Dr. Jerden tells us, “this beautiful diver is 
found throughout all India, Ceylon, Burmah, and Ma- 
ee numerous in some parts of the 
engal; bundmeds are often to be 
They hunt singly in general, or in 
es, but often roost in company, both at 


country, especially in 
seen he enden 
scattered i 


. night and in the middle of the day, when numbers may 


hed on the trees over ing some tank or 

float low on the water, often nothing but 

the head and neck visible, and swim and dive with rapidity. 

After feeding for some time they perch on the bough of a 

tree or on a pole or stone; and spread their wings out to 
as the Cormorants do." 

Darters present some very abnormal features in 
the structure of the stomach and in the mechanism of 
the vertebrae of the neck. These have been elaborately 
described the late Prof. Garrod from the specimens 
that have lived in the Society's Collection (Proc. Zool. 
Soc., 1876, p. 335, and 1878, p. 679. 


be seen 





THE LICK OBSERVATORY 
American correspondent has sent us the 


N ed 
i A . following information on this remarkable observa- 
tory :—— g 


** tg most 


successively ,n examination, rejected. 
„Finally, Mr. sent Capt. Fraser, his man of business, 
, to examine Mount H tone (4440 feet), an easily acces | 


` Fraser, in August, r875. 
. , In most res 


In December, 1874, Mr. James Lick determined to erect 
telesc in the world," somewhere 

Within the daries of California, his adopted State. 
Various sites were proposed and considered, the first 
being Observatory Point on Lake Tahoe, which was soon 
abandoned on account of the severity of the winters at 
this place, and especially on account of the great snow- 
fall Mr. Lick's original idea was somewhat crude and 
unformed, but it took shape after consultation by letter 


and witb-various men of sclence in the East 
and elsewh and also with gentlemen of scientific 
tastes in 


ornia. .Monte Diablo (3856 feet high), 
Mount Helena (4343 foot Dey) and other points, were 


sible peak somo 
Clara County. 


miles east of San José, in Santa 
first examination was made by Capt. 





ee t a be satisfactory, 
but the chief objections to it were found to beim t; 
if enot vital e cost of constructing a to the 


sumit would certainly be vey great and theesummit 


itself was a sharp point of very trap rock. To make 
a level-space here for the reception of the necessary. 


. buildings would be a seriouf matter. Finally, no water 


was 


T anywhere near the summit. The last objec- 
on 


disposed of by the discovery of two springs, only 
Canon of the occurrence of this 
of Antioch ty remarkahl4 
io occus north df Sennar, 

T rg ° 





previously received.» “Ina state]. 


-after 
in safe 


-Santa Clara and the coast 


LE 
ee 
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Mr. Lick then annouficed that if Santa Clare County 
would build a suitable road conrfecting San José with the 
top of: the mountain, he would establish and suitably 
endow an observatory on Mount Hamilton. After various 
c in his plans Mr. Lick made a deed of trust (dated 
September 21, 1875), which gave & very large amount of 


real and property to five trustees to be by them 
expended for various 2 The observatory was, 
provided for as follows :,— trustees were authorised to 


expend the sum of 700,000 dollars’far the purchase of 
the necessary land and for putting up on that fand “a 
powerful telescope, superior to. and more powerful than 
iy ie eer qr M sary ma- 
chinery, &c., “and a Suitable observatory connected 
therewith.” As soon as these objects are satisfactorily 
accomplished the observatory is to be turned over to the 
Regents of ^the University, of California, to become a 
department of the University, and any surplus left over 
ying for the land and observatory is to be invested 
bonds. .Tke income from these bonds is to be 


devoted to “the maintenance of the said E dd "E 
made ` 


the observatory connected therewith,and shall 
useful in promoting scieace." 

A grant of land was obtained from the United States ; 
the proposition of Mr. Lick to Santa Cldra county was 
sa and the road to the top of Mount Hamilton 
was built during 1876. It was formally &ccepted by the 
Trustees in January 1877. It is now maintained b ta 
Clara county asa county road, and it is quite likely that 
it will soon be extended by- Alameda county over the 
range into the San Joaquin valley. - Probably no more 
magnificeat mountain road exists in the United States, 
when 'one considers all the circumstances of fine sur- 
rounding scenery, excellent road-bed, and commanding: 
views. Bore ides of the engineering difficulties over- 
come can be had from the cost of constructing this high- 
way twenty-six miles into the heart of the mountains, and 
with a rise af 4000 feet in twenty-two miles. Such a pro- 
ject would appal the average county surveyor of New 
England, but it.was here accomplished at the large cost 


-of 78,000 dols. 
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4300 feet distant from the summit’and 300 feet below it. , 


e maximum grade is 6 feet 6 inches in 100 "feet, or J 


about 343 feet in the mile. Most of the road, however, 
is materially less steep tan this. The first four miles is 


fine Itvel bie id cutin a perfectly straight hne in. ' 


e Santa Clara valley. The ascent of the foothills is 
then commen and the road begins a series dieran 
and twistings which are of course necessary to keep 
gradient low. Toward the end of the route the road 
winds round and round the mountain itself and overlooks 
one of the most picturesque of scenes: the valley of 
eto the west, a bit of the 
ierra Nevadas with count- 


Pacifc to the south-west, tae 
less ranges between, to the south-east the San Joaquin 
valley, and the Sierras bevond to the while to the 
north on clear days you panny aer Mount Shasta (14,000 
fdet) Lum away. y of San Francisco lies 
open re you, like a child's dissecting map, and at the 


end of it Tamalpais, the mountain near the entrance to - 


the Golden Gate. bis pe ; 

Mount Hamilton roperly speaking, three sum- 
mits. Te east peal tw: duin feet, tHe middle is 
4350 feet, and the third, the observatory peak (originally 
4256 feet), been cut down to a level surface just large 
enough to cohtain the neeessary bui for the instru- 
ments ‘The dwelling-howse and workshops are. on a. 
narrow saddle some 50 feet below the summit. Ta gain 
the level surface some. 29 feet of rock has been removed 
from the peak ; in all about tons. A level site is 
thus provided, and this is y accessible from San- 
José. With a light waggon one may trot the horses all 
the way. The springa have also beem connected with 
“the hill," as it is ed 


by the inhabitants, by a good | 


, 


e e 
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road along which a water-pi e is laid. These springs 
yield 850 gallons per day in the firyest time, and in the 
wet season as much as’ sooo gallons per day, Thus a 
very serious problem is solved. 

The decision of the general plans for the Observatory 
has fallen largely to the President of the Lick Trustees, 
Capt. R. S. Floyd. He has given to these questions 
an ammount of time which few persons could possibly 
bestow on a matter,outside of ordi professional life. 
Since 1876 he has personally visited most of the observa- 
tories of Europe and America and has corr nded with 
astronofners all over the world. In 1879 he visited 
washing, and together with Profs. Newcomb and 
Holden, of the Naval Observatory, he prepared a series 
of drawings from which the Observatory was to be «built, 
and ordered the first of the instruments. The general 
. plan of the Observatory is to give the place of honour to 
the large dome (some Hades y bve feet in didħneter)}. This 
is to contain a refracting telescope by Alvan Clark and 
Sons, of Cambridgeport, who have made not only the 
largest, but the best telescopes in the world. Their first 
telescopes were six inches in aperture and of exquisite 
definition, Without losing in precision, they have suc- 
cessively made object glasses of 8}, 94, 12, 154, 18%, 23, 
and 26 inches, ey are now engaged on an objective 
of 30 inches fbr the Russian Government, and will soon 
commence the Lick telescope of 36 inches a 
which they b&ve served so magnificent an apprenticeship. 
This js to occupy the whole of the south end of the 
plateau of the summit. At the northwest corner stands 
a dome (completed in November, 1881) which contains a 
12-inch telescope by Alvan Clark, one of his very finest. 
Connecting the two domes is to be a one-story buildin 
containing a clock room, workshops, a library, offices an 
bedrooms for observers. A transit house of iron (com- 
pleted in 1881) stands a few feet east of the smaller dome, 
and just south of this is the photo-heliograph, with its 
house. <A few feet east of this the six-inch meridian 
circle (by Repsold of Hamburg) 1s to stand, which, with 
the four-inch transit (by Fauth of Washington) completes 
the list of meridian instruments. A four-inch comet- 
seeker, by Clark, occupies a small dome. The main 
building will be built of brick. The bricks of clay, found 
close to the Observatory, are made under a ccntract which 
saves the Observatory some fifty per cent. of the usual 
cost. About 2,000,000 bricks are now made and teady fo 
deliver, and these will just about suffice forthe constructions 


AO wl Be 

It be seen that an observing station of impor- 
tance is already established on the mountain, containing 
an eget of which many European observatories 
would be proud. It may be said that the whole of the 
fund expended to date is less than the cost of the road to 
the summut, and this includes all expenses. This equip- 
ment has recently been utilised in the observation of the 
transit of Mercury on November 7, 1881, by Prof. Holden 
and Mr. Burnbam, who were invited by the trustees to 
set up their first instraments. In 1879 Mr. Burnham spént 
three of the summer months on the mountain, and used 
his six-inch telescope in regular observations, the object 
being to com the conditions of vision at this high 
altitude with those at lower levels. His conclusions were 
extremely favourable to the Mount Hamilton site, and from 
his report there is little doubt that durng the summer 
months this site is more favourable than of any ob- 


servatory now established. During the winter, storms 
. iind tthe snow is not very deep, and does not lie 
ongeand the temperature is not low. When it is 


clear, in the rainy season, it is perfectly so, and the vision 
compares favourably with the average conditions at 
Eastern, observatories. It is obvious that if the manage- 
ment of the Observatory affairs rémains in the same able 








far superior to any; and without being éoo Sanguine, it 
will be safe to expect much from such an institution in 
proper hands, x ° 





NOTES 
Mx. MacLrop (Assistant Secretary, Education Department, 
Whitehall) having resigned, will be succeeded by Col. Donnelly, 
R.E., now Director of the Science Division, who, while retain- 
ing his present post, will, as Assistent Secretary of the Ednceation 


Department, be the chief officer of the Science and Art Depart- 
menfat Sqnth Kensington. ~- 


Tue death is announced of Prof. Theodore Schwann of 
Lidge, the eminent biologist, at the age of seventy-two years. 
We hope to refer to Prof. Schwann at length next week, We 
also learn of the death of Hermann Schlagirftweit, well known 
a naturalist, “and in conjunction withehis brother Emil, as an 
explorer of the Himalayas. 

Tux death is announced of Signor Carlo Piaggia, who has 
done rome good exploring work in the region to the south of 
Abyssinia. Signor Piaggi& was proceeding from Khartoum to 
Fadassi to join Herr Shuver, to whose journey we referred 
last week. 


"4 

W x regret to learn that Mr. Joseph Thomson is daily expected 
home, It may be remembered that he was engaged for two 
years by the Sultan of Zanzibar to geologise along the Rovuma, 
and in other districts of the Sultan’s dominions. We give else- 
where some of the results of his great excursion along the 
Rovuma, where he failed to find coal, which the Sultan was 
anxious he should do, We are informed that the Sultan is so 
disappointed at the result that he has abruptly broken the ; 
engagement, and sent Mr. Thomson home with payment only 
for the time he has been out, This is disappointing, as much 
good work would certamly have been done by Mr. Thomson 
had he been allowed to pursue his explorations. Evidently the 
Sultan has much to learn, We trust Mr. Thomson will soon 
find suitable employment for his exceptional ,bility as an 
explorer, 

Sou very important experiments have recently carried 
out at the Conservatoire des Arts et Métiers, upon the u- 
lating power of Faure's secondary battery. A committee - 
sisting of MM. Tresca, Potier, Joubert, and Allard condocted 
operations, Thirty-five accumulators of the spiral form, each 
set in a cylindrical stoneware pot about 35 centms. high and 25 
centims, diameter, were charged in series by the current from a 
Siemens’ dynamo-electric generator worked by a steam-engine. 
The working electromotive force of an accumulatpr was found 
to be from 2'15 to 2'5 volts, For twenty-two hours the battery 
was charged with a current whose average strength wor 8'5 
ampéres, the total work expended in charging bfmg 6,020,000 
kilogrammetres. The totgl work of the steam-engine was also 
measured py a dynamometer, the Siemens’ generator having, as 
It appeared, an efficiency of 7g per cent, The battery was then 
discharged through eleven Maxim lampy the potential and 
current being accurately measured from time to time, and 
although the discharge lasted eleven hour there appeared to be 
70 per cent. of the original energy given out in the discharges 
A complete report is promised by the committee, 

Tux «umbrella trade (according to the Sciestific Ameican) 
threatens the existence of the pimento (pepper) plantations of 
Jamaica, It was shown by an officiel estimate made at Kingston 
last autumn, that more than half q milllon umbrella sticks were 
then awaiting export to England and the United States, These | 
sticks were almost without exception pimento, and it 1s ndt sur- 


control, we shalt have in a few years one of the most ad- | prising that owners and lessees of ‘pimento walks are becoming, 
‘mirably equipped observatozies in the world, on a site alarmed af*the growth of a tide which threatens to uproot, ina 
. i : 





fire yeatsahdw aba verage of 2000 bundles of sticks sent out 
. from Jamaica annually, and the returns for the first three-quarters 
of 1881 show an export of over. 4500 bundles, valned at 15,000 
dollars, Esth bufile contains. from 500 to Boo sticks, each of 
which represents a young bearing pimento tree. 


Tus realis of a third year's observation of epiritlerels, at 
Secheron, for elncidation of periodie movements of the ground, 
, are given by M. Plantamour im the Deeamber issue of Archsoe 
` des Sciences, and Col. von Orff also communicates resulta obtained 
at the Observatory of Bogenhausen (3,to 4 lm. from Munich); 
- M. Plantamour shows that the’ oscillations, both in the emst-west 
and the north-south direction, present anomalies, or differences 
from year to year, which cannot be explained by mere variations 
of the temperature of the air." The earth’s surface he supposes 
to Be in a stato of constant gentle undulation, thg direction and 
, amplitude of which véttes in each locality according to the4 
nature of the ground and the forces in action; and the effect 
may strengthen, or neutralise- that of the alr temperature on the 
ground, or even producs-2 movement in en opposite direction, 
Coll von Orff’ observations afford ground far supposing that 
the spirit-level variations are, partly at least, caused by varia- 
tags of heat in the formation on which the Observatory rests. ! 





'tRHOPALOCERA MALAYANA: & Description of the Butter- 
files of the Malay Peninsula,” is the title of a work which will 
^ shortly be published by-My. W: L. Distant. It is proposed in this 
work to glve'a monographic revision and synonymie catalogue of 
the butterfiles of the Malay Peninsula, including the islands of 
Penang and Singapore. The fauna of the western side of the 
Peninsula is at present best known, and wil? be here principally 
treated. This are will extend’ from Quedeh to Johore, and 
thus comprises the Straits Settlements of Province Wellesley, 
- Perak,-and Malacca, Each species (and variety where consi- 
` dered necessary) will be represented by a coloured figure, and 
tho details of its habits, variation, and geographical ditribution 
will be given as far as our present knowledge will allow. An 
introduction te the classification will ako be added, with a 
tabular arrangement of the genera, The Malayan butterfly 
fauna is 1 rich in species, and very typical of the Oriental 
regio t includes nnmbers of species which are found in 

India, and many others which sre common to 
Sumatra, Java, and Borneo. It is therefore anticipated that the 
work may. prove weful to others than Malayan entomologists 
slane It is to the sclentific enterprise off Mr. D. Logan of 
, Penang that the inception of this work is due, and an important 
part of the material on which. it is based will be derived from 
that’ gentlemgn’s collector, who have bean despatched to 
Quedah, Malacce, and Johore. ee eui cai 
the author, when ir Perang and Province Wellesley, 
idm ausum un RU Cac BAM ed 
during the last ten years. ‘Fhe work will be comprised in six or 
, seven royal quarto parts, each: coni four: coloured plates, . 
and about twenty-eight pages of letterpress, 


. CONTINUING his réseayches on the Hydroids and Medien of 
the White Sea, and givjng a rértrm of his three years’ explora- 
tlon*in Sblovetrky «Bay, Prof. Wagner states that ten different 


NATURE, 





specles of Meduse inhabit the waters of this "lake : Lisia reta, 
Bougainvillia supercilaris, Circe hamischatica, Sarsia inbulosa, 
Plenkajin kyslinus (n. sp. et g.), Helonepsis LaereRti, Tiara 
pileata, Staurephora laciniata, Cyanea Arctica, and Aurelia auris. 
- Each of these forms show some adaptation to the medium 
` theylive ia. The twa first are,the simplest, the primary ones, so 
„to say, gnd their most important feature 1s the gneat development 
of the generative organs, The elegant form of the bell of the 
Circe is adapted go a rapid and i Reduce iy ded 
tentaclos are perfectly developed or warning it aĝainst , any 

"E i è 

. d 


danger.,-, The voracious Sersig is adapted for continually, search- 
ing fon and catching pref at different depths, by mega. af; its 
very long tentacles. Tha Stara: is*characterised hy a perfect 
development of its great stomach and mouth-cllim, and the large 
vessels aro adapted. for the circulation of & great amount of 
nutritive liquids, The Æizismepsis is distinguished by its large 





bell, which affords grea: room for the sexual sinuses of the ` 


stomach, whilst four tentacles inclosing the bell are protective 
of this great sexual laboratory. The S/gshephara hes the same 
characters, with some mcdifications for the enlargement of the 
nutritive and sexual organs., The fiat and, flexible b&l of the 
Cyanea is an immenso, nutritive organ, to which lasge tentacles 
and @ great catching-Deg supply plenty of food. And the 
Aureð is, xo to my, a réxci*of all these adaptations Alto- 
gether they afford-a fine illustration of the Etienne Geoffroy St. 
Hilaire’s law of “organic equilibrium, or compensation of 
organs.” Alare equally well-armed for the struggle for exist- 
ence and for the life in common in the waters of the Wliite Sea. 


If the lary and badly-arned Lisig and Zeweainsilia are often ' 


subject to starvation, a few indrviduals on the other hand. suffice 
for producing millions of progeny. Prof. Wagner also makes 
some interesting remarks with regard to Milne Edwards’s law as 
to, the tendency of Nature towards diversity and economy of 
means, . 

Wr have repeatedly had occasion to refer tq tlie excellent 
work now in course af peblication—'' Anatomisch- 
gischer Atlas der Botanik,” by Dr. Arnold, Dodel 
Zürich University, and Fave pleasure ip announcing that the 5th 
pert of this rsnarkable wock has just left the: press: 
specially interesting one, and zontains the following subjects :— 


(1) Marchantia polymorpha, a cosmopolitan liverswort-mom, with - 


ils characteristic fruit receptacles and sporanges, of which the 
whole development is Mastrated ; (2) Taxus baccata, yew, with 
the simplest possible female flower, showing the anatomy of the 
ripe seed and the first gerrinzton stages of the latter; (3) 
Ondogenium dislandruse "wronpi, one of the oospore-forming 
filamentous Alge, showing the green asexual zoosporos, the yel. 
lowish androspores, the yellow spermatozoids, end the dwarfed 
males. The whole process of Zertilisetion and thederelopment of 
oos pores 13 also representec, this being one of the most interesting 
Oedogonjge ; 
contents in the tubular cells ard the female organs; (5) Cydonia 
vulgaris, Quince, showing the development of the flower and' its 
fertilisation by the hotey-bee ; (5) Centowres pyenus, Blue ’Corn-, 
flower, with the development af the protandrous flowers, showing 
the sensitiveness and functions of the contractile. stamens, facili- 
tating the fertil-sation by insects carrying pollen from. other 
flowers, The author hopes to yublsh Part 6 early in April 
next, and Part 7 in the autcmn, tius completing the work. 
TEX Danish Soclety for the Protection of Animals (under the 
patronage of His Majesty the King of Denmark) offers two 
prizes, of 2000 and 1009 francs respectively, for the best and 
esecond best scientific essay cn thst part of the Vivisection ques- 
tion, which concerns the possibility of replacing Boing by recently 
killed animals for the sake of physiological investigations, The" 
esmy should suffictentty ind-cate previopsly unknown cases, in 
which suchea substitution of desd materialanay be applicable. 
In these essays the possihlity and desirability of replacing 
painful experiments on animals by some other method's of research, 


may also be a subject of ingtiry. The essays may bé written in — 


the Danish, Swedish, English, French; or German 
and forwarded ‘before September 1, 1882, to His 
Mr. A, de Presten: 5f thé Danish Society for the 
Protection of Animals, at the office of the Society, Copenhagen. 
** Qur Society ts only too trell aware that the claims of humanity 
are not to be satisfied by these mears, as extefsively as it could 
wish. It will however feel itsq]f richly rewarded, if i's efforts 
3 


rt, of, 
It iz. a. 


(4) Chara fragiiz, showing the rotation of the oell 
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result in diminishing tfe number of exp&riments in which animals 
are subjected to great and lingering agony. In this earnest hope 
we respectfully request all hunranely disposed scientific mem 
of every country in he world, kindly to comply with our 
inwitetian." y 

- TH Russian representative ‘at Peking is mid to be urging on 
the Chinese Government. the construction of a line of telegraph 
across Mongolia, to connect the Shanghai Ine with the Russian 
landlines of Siberia, Should this line be carried out Peking 
will be in telegraphic communication by two separate routes 
with Europe » but it is said that the Chinese do not view the 


` project with very favourable eyes, „The new Chinese telegraphs 
seem to be doing therr work very well The people liring along 


the‘route have abandoned their" hostility, which has given way 
before feelings of wonder and admiration. The cdinmon people 
call the telegraphs “‘letier-poles,” and think that the letters 
are despatched through the wires, which are believed to be 
hollow. e 

THE popular belief that the present Japanese are iconoclastic 
In. their real for removing the ancient monuments of the country 
would seem to be a misteke. We read in the Jopas Guse, 


` that a society, c&mposed of the Prime Minister, the Assistant 


Prime: Minister, and other high officials and nobles, has. just 
been formed fdr’ the protection of old temples, shrines, and 
other remnants of antiquity. A sum of two millions of yer, or 
about 400,000/, sterling, has been collected, and it is intended 
to devote the interest of this amount to the purposes of the 
Association. Not long since we read of a large collection —the 
present Minister for Foreign Affairs being among the principal 


: subscribers—bemg made for the maintenance and repeir of the 


Temple of Hachiman, or the Genius of War, at Kamakura, 
which contains many ancient and interesting relics. Indeed the 


work of destruction seems to have been confined to feudal 


castles, fortifications, &o The former residences, or yaskikis, 
of the nobles have been dismantled and converted into schools, 
hospitals, barracks, public offices, &c. Many picturesque struc- 
tures throughout the country have thus been removed ; but the 
Government deemed this absolntely neoessery in order to eradi- 
cate feudal feeling, as well as to destroy strongholds far possible 
malcontents, The beautiful temples and shrines of oki Japan 
still remain, and are, we see, to be maintained unimpaired. M 


THe Chinese sutharitles of Shanghal recently issued a quaint 
decree respecting the neglect of physicians to attend at once on 
their patients, and the high fees which they charge. They give 
notice that-it is the duty of all physicians to use their knowledge 
for the benefit of the people ; when people are sick they must 
be ready to attend upon them whenever they are sent for, without 
regarding the hour of the night or day, or the state of the 
weather. When people are fll they long for the presence of the 
doctor as the grain of seed longs for the rains, Instead of doing 
this, however, the physicians now think that they possess great 
skill, and not only charge high fees, but insist on being paid fal) 
hire for their chair coolies, and they do not care what becomes 
of the patient so that they get their fees, If these were only 
charged to the wealfay it would not so much matter; but the 
poor have to pay them also, An evil practice (the goes 
on) also exists by which doctors will not visit their patients 
before one o'clock in the afternoon; some even smoke 
opium and drink tea until:late in the evening, Theso are 
abusesf*the magistrates say, which they will on no account 
permit. Doctors must attend their patients at all Himes ; they 
ust, if necessary, visit them several times daily; they must 
think. moré of them and less of their fees. Notice, therefore, is 


given to all people that a physician who does not 

attend Wet Hy ip called muat ool yes vs half his-fees and half 

h s chair hire. “If you physiciafs delay your visits you show 
e 


eo . 9 . 
your wickedness, and sin against yourselyes.” The decree is a 
model one for a paternal government ; argument, entreaty, objur- 
gation, exposition, threats, are all mingled in due proportions. 
Wurst smaller glaciers leave only shallow grooves and 
scratches on the surface o£ the rocks, it is easy to seo that the 
mighty glaciers. of the Glacial perlod must have covered all the 
surface of the wide tck they moved upon with deeper grooves 
and' with low elongated ridges. Finland displays at every step 
an illustration of this activity of glaciers, which one óf the ` 
ee ee ae 
Now, M. Koudrayteeff, the geo" 


cedingr of the St. Petersbyrg Society of Naturalists; a descrip- 
tion of the same phenomenon on the Kols Peninsula and om the 
coast of the White Sea. — AIT these troughs, and 
embossments have the direction from west to cast, 
showing thus that in the nelghbourhoods of the White Sea the 
great Scandinavian and Finnish ice-covering moved towards the 
east. e 
Mz. PrNGELLY, F.R.S., was presented with an cdmimtte 
portrait of himself at Torquay on Thurxday last, 
the admiration, respect, and regard in which he is 
fellow-townsmen and friends elsewhere.. SRL 
Proy. ALBERT GAUDRY, the eminent paleontologist, has . 
been elected to the place in the Parls Academy of Sclences - 
Boe an dc MR 55 
Deville. 


THe Commission appointed by the French f 


Deputies to deliberate on the sale of the jewels of the Frencu * 


Crown has interrogated the Profesor of Mineralogy of the 
Museum, requesting him to mark those stones which it would be 
desirable to send to the collection of that establishment, 


Sig EnAsuUs WinsON has presented a sum of 9 
pounds to found and endow a chair of Pathol wee . 
Aberdeen, | asan expression of my regard for- QUUM A 
which my father, a nitive of Aberdeen. ~~ j 1 * 2s 
education, and as & recognition of. tk“! s 
versity has been pleased to confer GA w._ t 
distinguished degree of LL.D.” 

THX Etna Observatory, erected on a ‘small mount near wu, 
crater, ‘and so placed that a current of lava would probably 
divide in two and avoid it, has been completed, It is 2943 
metres above the sea ; the Great St, Bernard Monastery is 2491, 
and the St. Gothard 2075 metres. 


Tue Thirty-fifth Annual General Meeting of the Igstitution of 
Mechanical Engineers will be held to-day and to-morrow, at 25, 
Great George Street, Westminster, The chair will be taken by 
the President at half-past seven p.m. each evwenhfz. The fol- 
lowing papers will be read and discussed :—On meters for regis- 
tering small, flows of water, by Mr. J. J. Tylor, of London; on 
the Barin system of dredging, by Mr. A. A. Langley, of London; 
on hydraulic lifts for passengers and by Mr. Edward 
Bayrand Ellington, of London; on im appliances for 
working under water, or in frresptrable gases, by Me. W. A. 
Gorman, of London§ on power hammers with a movable fulcrum, 
by Mr. Daniel Longworth, of London, 

From the Prospectus of Lectures and Classes for thotečond 
term of the present sesion of University College, Nottingham, 
we are pleased to see that the institution is in full-working 
order. Both day and evening classes and lectures are well pro- 
vided for, sclence occupying a prominent place, * 


THREE out of the eight articles In the new number of the 
Óuarterly Review are 


:—An article $n Sir Charles °, 
Lyell,’ à $re$e: of his recently published Life pmi Lette rts; 
: e 
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another on Mr.’ Darwin't work on Earthworms ; and a third on 
Dr. Günther's work on Fishes. ' : 


Tux Auskien naturalist, Dr, Karl Helmes, has discovered a 
new viper in a valley of the Makattan Mountains in Central 
Egypt He has named it Amawoyeragyptiaca Hamet, It 
has nothing in common with Cerastes cornutus, the yellow horned 
viper. The principal difference is that the horn-polnts are not 
above the eyes but about 4mm, behind them, The animal does 
not hiss like other serpents, but makes & rattling noise as when 
water 1s thrown upon red-hot iron. The discovery willebe all 
the more interesting to roologists as thix is the first new species 
discovered for many years. f 


Tux Budget Commission ofthe Gefman Reichstag has again 
granted 75,000 marks (3750/.) for the investigation of Central 4 
, Africa. The Berlin African Society intends © send out twéf 
expeditions during 1882, one to start from the west and another 
south-west, Jt is further expected that the German 
supr iskora (Lake Tanganyike) will soon be able to pay 
wea by establishing plantations and opening com- 










L, M. Paul Bert a report which was adopted at its last 
and which suggests that an international exhibition of 
al arts” should be held in Paris in 1883, to commemorate 
invention of balloons by the two Montgolfiers in 1783. The 
TA Ao experiment having taken place at Annonay on June 5, 
(83 & local commemoration is to take place in that town. The 
zAérial arts” are to include every industry, science or art,- 
. relating to gus or the atmosphere, which 11 supposed to have any 
|- connection directly or indirectly with a&rostatio experiments. 


y ^A SUBMARINE eruption took place recently in the Gulf of 
^*^ Missolonghi, not far from Anatolikon. For five days a strong 
odour of sulphuretted hydrogen was noticed in the nelghbour- 
; and whole ships’ cargoes of dead fish were washed ashore. 


T shock of earthquake occurred at Iquique on Novem- 
the master of the German barque Shakespeare, from 
sports that he felt it when about eight miles to the 
Punta Arenas with such severity that he imagined 
hed struck on a rock until the lead showed that he 
in deep water, On Saturday night an earthquake shock was 
felt at Agram, lasting three seconds, and accompanied by & 
' rumbling noise. Intelligence reached Plymouth on Monday from 
. Yokohama of, destructive earthquake in Chine, The news, 
which was despatched from Yokohama on December 25, coming 
by way of San Francisco and New York, is exceedingly meagre. 
Jt simply announces the fact that & severe earthquake had oc- 
curred tn thedistrict of ** Kantcheou,” and that more than 250 
` people had been killed. f 


Tux additions to the Zoological Soclety's Gardens during the 
pest week include a Markhogr (Capra megacerbs 9) from» 
Afghanistan, preeepted by Lieut.-Col. St. John; a -Roseste 

-` Cockatoo (Cacafwa reficaéils) from Australia, presented by 
- Miss Marson; a Common Raven (Corvus cerax), British, pre- 
sented by Mr. S. J. Elyard; a Spanish „Terrapin (Cleseweys 
leprosa), South European, presented by Mr. H. Balfour; a col- 
- Jeftin of Sea Anemones, British Seas, presented by Mr. A. D. 
Bartlett ; a Malayan Bear (Ursus malayerus) from "Malacca, 
a purchased ; a Cashmere Shawl Goat (Capra "hires, var.), born 
in the Gardens. e 
D. 4 


D GEOGRAPHICAL NOTES 

* Ar the meefing of the Geos Society week, Sk 

john Kirk «ead a paper z . [oseph utor on ls a- 

amination ofthe Rovuma | Africa, during his recent 
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talked of coal-Weds, These- Wweresqup 


trip in search of the lo . 
e Mavitu of Ifule on the-b 1 


the y of the Rcvumma region, he traversed A 
600 700 miles of country, besides ing many-interest- 
Whe seven tribes, or remnants of tribes, 


which sre found A paper by the Rev. 
of the Universities Mission, was afterwards 


Land between the River: Rovuma and Luli, a tract of 
hitherto entirely unknown. Mr. Maples had h8ped 
gono right through from Maisasi i to, Moxambiga bat oh bis -, 
arrival at Mvalixa’r, the capital of the Meto Taa is wal 
unable to induce his followert to farther. He had, 
therefore, to abandon his projected visit to the fierce branch of 
the Makue tribe, called the Walomwe; but what was more 
of verifying the existence of a mowy moun- 
tain, named Irati by the ratives, and said to be about half wa 


in remarks an the great expension of the ‘india-rmbber . 
tudo in Hast Africa daring recent pem, the value of the annual 


export having risen from wi/ to 
sterling. E 


by the chief that his house had been utterly Wrecked 
and his vary books torn to pieces and scattered to the aur winds 
of heaven. The outrage sppears to have been committed by 
fhe owners of a alave-caravan, who believed that, Mr. Johnson 
had contrived to send down information which! Hed- enabled 
Capt. Foot, R.N., tc stop them some fifteen miles from the 
coast Mr. Johnron had ntly been obliged to to. 
Zanxibar to refit, and as Ht would be im to settle at 
his old station for the oresent, he intends to estabhsh himself at 
Losewa, on the easterr. shore of Lake Nyasm,'in about S, lat, 
I3. Thence he hopes to work Mataka's town, and he ought to 
be able to obtain useful information about this almost unknown 
side of the lake, ! í | 

A TELEGRAM from St. Peters states that a scientific expe- 
didon, consisting of members o the Russian Geographi 
Soclety, the Imperial Academy of Sciences, and others, is bei 
equipped for the of making historical and ethnogra 
researches in and Roumeha, Prince Alexander of — - 
Bulgaria has contri ted 400%. towards the expenses of the ex-^ 
pedition, in the work of which it is hoped Prince Vogorides will ` 
Jam. zm 
" Mz. CUTHBERT Pers is read n paper on his journey in ' 
Iceland last summer, at the Geographical Society'a meeting on ` 
January 30. 

Mr, BARHAM, an 
for West Africa, for the 


ced surveyor, is to start. this week 
it ls maid, oF pos alie 
Qi cedere cius e little- 
of Wassaw, which pan cie 
pere companies, The conütry w will 
opened up by this y, if it be constructed, is rich in 
palm-oil, india-rubber, &c., in addition to the precious metal. 
TE first numbers of Peerzasu's Mi for this year 
contains a letter from Mr. Sehnver, giving’g of bis journey 
on the Upper Nile, to which we bare already referred. There 
is a good summary of the Arctic work of the year, with special 
reference to Wrangel Land, of which island an excellent map is 
given from recent surveys. An in ing sketch is of 
pone e moi Enn Poman A CEN in the . 
Congo basin. A brief but valuable of the Karthis of 
the Caucasus, followed by the monthl ee ee the 
number. valuable geological map of West ca, after data - 
furnished by Dr. Lenzs accompanies the number. — , -7 
new eft L Sand ti.) of the Atitthed. of the 
ben Nodes contes sorer] caftatanice ns Dr. 
Buchner has reached Loamda gn his return journey, There is a 
series of intéresting letters the members of the. German- - 
i riesce 
u ` e. . ` e D 






much new and useful information on the country 
l ‘mann, who had reached Malange in May, and hoped to be at 
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Stecker gives an accouné of his Abyssinian joumey, 


wo Have already referred. Herr F1 gives a long account of 
his journey.from Rubbe, on the , north to Sokoto and 
back, between October 1880 and April 1881. His map contains 


there are some lettera from. H Pogg 


Kimbundo if June, 





. ; 
FURTHER RESEARCHES ON ANIMALS 

b CONTAINING CHLOROPHYLL! : è 
[T à now nearly forty years since the presence of chloro ks 
in certain species of Planarian worms was 

Schultze, Later observers concluded that the green colour of 
certalh infusoridrs, of the common fresh-water hydra, and of the 
fresh-water sponge was due to the same pigment, but little more 


^ attention was paid to the subject until 1870, when Ray Lankester 


thio spectroscope to fa aveitigaton. He thus consider- 
y extended the list of chlorgphyll-con and 
his results are summarised in Sachs! Botany (Eng, ed.). His 
list Includes, besides the animals already menti , two species 


Se Dr 


e Geph 


cell of ifpracti- 
cally identi¢alwith the tunicin of Ascadians, it becomes of the 
interest to know whether the chlorophyll of animals 
its ordi v e function of effectmg or aiding 


preserves 
the decomposition of carbonic anh 
duction of starch: For altho had long been known 
Euglena cvolved oxygen in ight, the animal nature of 
an was merely thereby rendered more doubtful 
erer. In 1878 I had the good fortune to find at Roscoff tho 
material for the solution of the problem in the grass-green 

Convoluta Schulistt, of which multitudes are to be 
in certain locelities on the coast, lying on the sand, 


_ covered only by an inch or two of water, and apparently basking 


` 


in the sm. Jt was o to ex a quantity of these 
eM LAE a to o Tho rapid evolution of 
bubbles of gas, which, when collected and analysed, d, yehed 
from 45 to 55 per cent. of oxygen. Both chemical bisto- 


. logical observations showed the abundant presence of-starch in 


` Æ 


the | oells, and thus these planarians, and umsbly also 
> Spongilla, &c., were proved to be truly vegetation 


Being at Naples early in the spring of 1879, I exposed to sun- 
ht some of the reputed]: chlorophyll containing animals to be 
tained there, namely, Posee veridi: and /dotea viridis, while 
Krukenberg had meanwhile been i i 
with Doxsiie and Anthea at Trieste. 
negative, but so far as Bona/ia was concerned this was not to be 


. wondered at, EL sie epi ira pim br d 


this also seems to from chloro 7 i 

y trom I 
am strongly of tho o the pigment of the preet orus 
taceans is, if possible, even more distinct, having not 


_& merely protective tesemblance. è 


* wabject—the long-outstanding enigma of the nature 


It is now necessary to pass to the discussion of a widely distinct 

Asa sen 
of the ‘‘ ysHow cells" of Radiolarians, These bodies were first 
so called by-Huxley in his description of 7 and are 
amall bodies of “distthctly cellular nature, with a cell well- 
defined nucleus, and protoplasmic contents saturated by a yellow 
conan of a ar "On the Nature and Functions. of the ' Yellow 


E and Codenterates,"" read the Socwty 
Edinburgh on Januar pb 1683, and publubed by pernteaion of the 
Council e. 


* ^ ^. 
. 
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ry e 
transverse division, and are 





pigment. "They multi ra y 
in almost all p eae t io variable number, 
ohannes Muller at first supposed them to be concemed with 


reproduction, but afterwards gavo up this view.e In hi famous 
monograph of the Radiolarians, Haeckel ee eleg 
bably secreting-cells or in orm, 
ul s to the ferens of Anphiorus and the 
Porpita, Later 
present in 
notable quantity in these yellow cells, and considered this ax 
his view that these cella were in some way related tc 


the fanctipn of nutrition, In 1871 a remarks Ke 


Hon to kfowledge of the 
Clenko wal, who strongly the opinion that these yell ww 
cells wero parasitic alge, pointing out that our only evidence of 


ther Rediolerian nature was 


bu even of multiplying, and of thrp 

an amæboid E eed deb nde Debe -nd 
the great variability of ther numbers within the same specie" as - 
further evidence of his vlew. ` : 

The next important wosk was that of Richard Hertwig. who 
inchned to think that these cells sometimes developed rom the 
protoplasm of the Radiolarlan, and to verify the observa- 
tions of Cienkowski, maintained the o of Haeck 1 inet the 
yellow cells ‘fur den Stoffwechsel der Radiolarien von Bedea- 

sind.” Ina later publication (1879) he, however, 3esitates 
to as to tho nature of the yellow cells, but suggests two 
considerations as favouring the view of their parasitic nature— 
first, that yellow cells are to be found in Radlolariars which pos- 
seas only a single nucleus, and secondly, that they ars absent in 
a good many species altogether. 

A later investigator, Dr. Brandt of Berlin, although failing to 
confirm Haeckel’s observations es to the presence of starch, 
has completely corroborated the main discovery-of Clenkowski, 
since he finds the yellow cells to survive for n> ‘ess than two 
months after the death of the Radiolarian, and even to continue 
to live in the investment from whicl. t3e' protoplasm 
had lo 
the evi 











expressing thelr opinion that the vel'-known *' pig 


1879 by 
bodies " which occur in the endoderm celis ai the 


did not succeed in demo tha presence] 
ulose, or chlorophyll The last cf his long seri 
searches is that of Hardin (1881), who investigates th 


structures which occur in the oral of the Rhi 
jelly-fishes, While agreeing with Cisfowaki as to the 
nature of the yellow cells of Rad olmians, he holds 
that those of anemones and Jelly-fisbeanure unicellular g 
In the hope of clearing up there zo i E 
to Naples in October last, and fry convinced 


roughly cid. One finds, ixi anfrequently, ps 
nescias y resem Frectoceus. S 

j the wall is true plant-cel.nlose, yielding 9. ~~ 
bina with lodine and oignar aad, and the = 


matter is identical with that of diatoms, ang 
Tesidue after treatrmert with a 





be conveniently adopted, It now remains to inquire what is 
function ` 


I next exposed a q 
to sunshine, and was 


uanti 


stuéded with 
obtain h 


was present, but that a fair amount of oxygen was 
deris gd i ecd ao Ch Fena 
. beautiful blue Siphonophore, Velsi/a, for a few hfiufs, 
enabled me to collect & large quantity of gas, which yielded 
from 24 to 25 per cent, of that subsequently squeezed 
out from the interlor of the cham i float, giving 
only 5 percent, But the most startling t was obtained by 
pete | the common Anskes cereus, which yielded t 

es of gus contaming on an fro ad 

per ct of o taming average m 32 to per 

t ht it t seem i ile thi 
E sg mught impossible to reconcile this copious 
REG he Mene ama Dy 

Krukenberg, the di 
considerubic dif gel 


ing—the 
owes its colour to a 


o z 
variety, Aumosa, The Gene 
the 


specimen of gvemosc was also taken, 
in similar vessels side by side, and exposed to full sunshine, by 
afternoon the specimen of piwavosa had yielded gas enough for 
an analysis, while the and finer smaragdina had scarcely 
produced a bubble, Two varieties of Certacfis aurantiaca, one 
with, thd other without, yellow cells? were next exposed, with a 
ly similar result. The complete dependence of the evo- 
of oxygen u the presence of alge, and its complete 
„of .pigment proper to the animal was stil 
demonstrated by cxponng as many as possible of those 
hes known to contain Ji ow cells (Arasia chomaleom 
e 



















Jodytes, '"&c.) by side with a number of 
h these are absent (Activia 
Certanthus, &c.). The former never failed 


Sdant gas rich in oxygen, while in the latter series 
> gubble ever appeared. í 
.9 \tho colouring matter described as chlorophyll by 
‘wally bean mainly derived from that of'the endo- 
variety f¥weeoss, which predominates at 
c must mainly 
pigment of the ectoderm, since the Trieste 
. ‘bes not contain alge in any quantity. 
~. ples variety «contains a amount of 
“fat, and since the Trieste vayiety is tolerably 
both sts have been operaling 
ts—diatom-yellow 


a y incloses the 
ome In other 


o, the is subservient m 
cdon of the animal, for efter its 


ow bodies sup by 
; dead 

. 
carbonic acid 





rapid rate of multipEcation shows : 
or do the services of the Philas end here; for during 

sunlight it is constantly evolving nascent oxygen directly into the 

surrounding animal protoplasm, and thus we haye actually 

foreign il performing the respiratory functidh of nativo 

hemoglobin ! the resemblances becomes closer when we 

bear in mind that hæmoglobin sometimes lies as a stationary“ 
deposit in certain tissues, like the tongue muscles of certain 

molluscs, or the nerve cord of Aphrodite and Nemefteans. 

The importance of this respiratory funcion is best seen by 
com as speci the ccmmon red and *rhite 
whjch are ly considexed as being mere varieties of the same 
necia G. verrucosa. The red ety is abeolutely free from 

Zosoom, which could not *xist in such deeply-coloured 
while the eyhíto variety, which I am inclined to think is usually the 

and better grown of the two, is perfectly crammed. Justas 
the anemones above referred to, the red variety evolves no 
orygen in sunlight, while the white yields an abundance, and we 
have thus two Meg ontara Pkynelerical varieties, as I may 

ee least morphological difference. The white 
en, p sprrit, euius Dri hyl r 
ered, RRE E E E dimu at once Teg: 
tetronerythrin by my friend M. Merejkowaky, 
who was at the same time investigating the distribution and 
properties of that remarkable pigment, so widely distnbuted in 
the animal kingdom. This sa whichawas first discovered 
in the red spots which decorate the heads of certain birds, has 
recently been shown by Krukenberg to be ome of the most im- . 
ant of the colouring matter cf sponges, while Meref- 
owiky now finds it in fishes and in almost all classes of 
invert e animals, It has been strongly suspected to, be an , 
oxygen-carrying pigment, an idea to which the present observa- 
tion seems to me to yield considerable support. It is moreover ` 
readily bleached Yight, another analogy to chlorophyll, as we 
know from eim's researches, 

When one an aquarium full of Anthea to ht, the 
creatures, hitherto almost motionless, begin to wave armes, 
as if pleasantly stimulated by the which is being deve: - 
lgped in their tissues, Specimens which I Fept exposed to direct 
sunshine for days together in a ahallow ves rore diei wite 
slab, wie ran a dark, unhealthy hue, as if being oxygenated 
too rapidly, although I protected them from any undue rise of 

by k up a flow of cold water. So, too, I 
found that Radiolarians were killed by a day's exposure to sun- 
sbimo, even in cool water, and it is to the need for PE thi« 
too rapid oxidation that I ascribe their remarkable habit of 
leaving the surface and sinking into deep water early in the day. 

It ls easy, too, to obtain direct proof of this absorption of a 
great pert of the evolved oxygen by the animal tissues through 
which it has to pass, The gas evolved by a green alga (Uva) 
in sunlight may contain as much as 70 per cent. c^ oxygen, that 
evolved by brown alge (Haliseris) 45 per cent, that from | 
diatoms about 42 per cent. ; that, bowever, obtained from the 
animals containing Pésfosoon yielded a very muck lower per- 
centage of oxygen, e.g. Velella 24. pa cent., white Gergonsa 24 
per cent., Ceriactis 21 per cent, w Anthea, which contains 
most alge, gave from 32 to 38 per omt This difference is 
naturdoto be accounted for by the avidity for oxygen- of the 
animal cells, : : 

Thus, then, for a vegetable cell no more ideal existence can be 
imagined than that within the body of an animal cell of sufficient 
active vi to manure it with carbonicacid and nitrogen waste, 
yet of suffi Sealed pana allow the free entrance of the 
necesggry light. conversely, for gn animal cell there can 
be no more ideal existence than to contain & vegetable cell, con- 
stantly ing its waste ucts suppl it with oxygen 
and starch, and being digestible after d For our present 
knowledge of tho power,of intracellular digestion posemen. DY 
the endoderm cells of the lower invertebrates removes all - 
culties both as to the mode of entrance of the alge, “tnd its fate 
when d In short, we have here the r of the animal 
and the ‘vegetable world reduced to the simplest and clossst 
conceivable form. ë 

Tt must be by this time sufficiently obvious that this remarkable 
association of plant and animal is by nos means to be termed a 
case of i Tf go, the animals so infested would be 
Fekeied, whereas their exceptional success in the struggle for 


Jom 
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existence is evident, Anthea mss i ch conta og 
probably far outnum lii. oe 
m together, and the contain yellow cells 

Be soe n Oak tse Whee are destitute of them, 
So, en to, de young gonoporo of Velella, which bud* off from 


ites with a provision of PAzlomos 
(ar beter tha a tac) survive a fortnight or more ina 

xml! bottle—far lo: than the other small c animals. 
* Such mstences, might eaxly be multip show that the 
association is beneficial to the animels concerned. 

"The nearest analogue t$ this remarkable partnership is to be 
found in the vegetable om, whee, as the researches of 
` Bchwendensg, Bornet, and, Stn bave siogo, We PAYS certain 
alge and fungi associatmg emselves into the colonies we are 
accustomed to gall lichens, so that we may not unfairly call our 

cultural Radiolarians and anemones ewm] lichens, And 

Seen De RV PEERS ME ut is by no means of the 

upon the animal, but of the like the fungus, upon 
the alga. Such an association 1s more complex Mun that ol 
mnt n a alga in the lichen, and indeed stand? unique in 
d development, not of 
rupes 


vea Hie Buil and i etable king 

doms, "Thus, then, the list of of sup Arona 
Mutua ciun we Martel EQ Gp Ineo dod ceps 

first, those which do not contain chlorophyll at ore bat green 
Mee peat by tice one tee eee secondly, 
. those rrr intrinsic in cda (Comocduta, 
' Lyra, Jathi those vegeta proxy, if one 
a ne oho cle DAN oa toes. al 
probing im every way by the vital activites of these. 

ParRICK GXDDES 





SCIENTIFIC SERIALS 


ENTRE s Reyal Microscopical Socuty for December, 1881, 
from Peruvian guano, by Rev, L.G. Mills 
cae NIA W. Richardson, on multiple Haning and the 
usual of current researches relating ey see 
botany ( Invertebrata and poe 
SCODY,— pert concludes volume i.-ser, if, id is accom- 
_ panied by a very excellent index to the 980 pages, a list of authors, 
‘and full tables of contents. 


Transactions and Proceedings of the New Zealand Insttiuts for 
1880, vol. xfi, Wellmgton, April, 1881.—In this volume 
of over 460 pages, in addition to a short account of the pro- 

DEGREE (ho aces br kodiena of New Zealand, the 
followmg memos ere published tu extenso :— A sironmemical : 
H. Skey, on periodic ‘vertical oscillations in the Sun's atmo 
sphere, and therr eonnechon with the uppearance and duefpesr- 
.ance of of the solar spots.—M. Chapman, on the of 
tolar and stelar bento A W. Bickerton, on the muses tending 
‘to alter the eccentricity of planetary orbits, —On the origin o 
^the solar ryrtema origin of double sters—On a 
nmple method of iüluzirastiing the motions of the earth.— 
. On the probability of mm —Zowogical : Julius von Hasst, 
a kwiomi, —On ornis paper). 
—W. ca on migiatory iion. —Dr. Hector, on a new 
fish, —F, E, Clark, on & new of Trachypterur.— 
n Dur Hutton, contríbutons to New Zealand Malacology.—G. 

ew Zealand crustacea, — T, F. Cheeseman, new 
is of eux Liversidge, analysis of Moa ogg- 
^ shell—Capt. Broun, description of coleopterous larww and" 
pupe.—T. W. Kirk, notes on birds.—On crutacea,—P. Buller, 
on ‘new diurna) moths.— W. L. Buller, a dew limrd.—T, 
Jeffery iet & new specles of Chirodota.—On the wenous 
system of the skate. —Døanicad: W. Colenso, on the v. ble 
food of the ancient New Zealenders.-On the ferns of Scinde 
Island (Napier).—On some new ferns of New Zéland,.— 
On a new species of Metrgeris.—G. M. Thomson, on fertilisa- 
tion in New Zealand flowers,—On Donatia »evegealasmdie — 


Dr. on New Zealand plants. — T. E, Ch on 
the sation of Thelymitra, "a new Loranthns.—W, M. 
Marske, Now Zealand —T, A. Mollet, on the structure 


of Zorwanea bellar diert,—Dr, Petrie, flora of Stewart Island, — 
On a new Carex:—T. B. 


J NATURE 


tropic form of zino end cobalt salts.—Gn a periodi 
iodo-carbonate of lead.—On the dim@rpuam of 

Geological: A, D. Dobson, oa a deke far Heathcote.—A. ; 
Hamulton, on the Forammifere vof the teftiary beds at Petang, — 


A, Mey, on fae genus 

changes in coesf line In the north of the NOrth I2&nd,—T, 

A. Mollet, on an arteman well at Avonside,— This volume is 

ilustrated with eighteen lithographic plates, 

Letschrift fur witsenschaftliche ; Bd. Part 2 (Nov. 
contains :—Prof. Hubert Lud 2 T 


1881), 'on the of the 
deveio of the skeleton in Ophiurotds (plates x, and xi.), — 
development of a skeleton in Ophinralds (iate tad Matan 
of S; wr nudus, 1. (plates xii, and xii). F. Mayser, 
com anatomy siudles on the brain of osseous Aches, with 
especial reference to the Cyprinoids (plates xiv. to xxiii). 


LR dela R E ie cane Conn bre uad 
reactions Capranica,—Synthesls of 
novus ed, Du Lagi E M 
my by I. Vates, On de Hehi of the comet, by. Reig 
* AME dala R, e c ee fasc, 2,—On 
bilinear quaternary forms, by Battaghni-—On the o of 
velie inta etudes y Brioschi —On vans 
Srs. Villari and Righl.—'The en 

n- 


back of the eye, by C. 
tribution to the anatomy of leaves, by G. Beal on ase 
ngphthaline, by G. Giovanorxi, Reports, &, 





SOCIETIES AND ACADEMIES 
Lowpow 

Royal Society, December 8, 1881, —'* On the Structure and 
development of Lepedostens,” by F. M. Balfour, LL.D., F.R,S., 
and W, N. Parker. 

"The first section of this paper is devoted to the deve- 
lopment, in this section an account is given of the structure of 
the ripe ovum, oie Bi, pas ei of the history of the 
germinal layers, of the first development of the principal organs, 
and of the external features of the embryo during embryonic and 
lerval hfe. The more important points established In this 
section are— 

X. The ovum when leid is invested by a double co 
formed of (a) a a thick nner membrane the pater aie af 
is radially striated, and (4) an outer layer made up of Mata 
refractive pyriform ees are probably metarnorphosed 


follicular epithelial celis, 
2. The nod lete, though very unequal, the 
ee E dide np onto eg and its 


4. The walls of the beain, cord, and optic vesicle are 
formed from s solid med 


keel lke that found in 
Teleostei. 


5. TES ena hemor el an liye hal 
ER frap tip nerona eye of ihe epi 
segmental or archinephric duct is develofed as in 
Teleostel, from a hollow ridge of the somatic mesoblast, which 
becomes constricted off, except in front, thus & duct 
with an anterior pore into the body cavity. r 
The section on the ent is followed bya series 
e RAE y and development of various 


sid Drs The nor gine filr davon of he wh 
brain than hes previous], new features in this 
description we) tia! the parta i by ana- 
tomists as the [ober a e apris the cerchra 
hemispheres, the taa olfactory lobes small prominences 
at tha base of the olfactory nertes; (2) that there is attached to 
the roof of the x peculiar vesicle, which has 
di ween noticed, but which is similar to the w*wifle 
tedersheim on the roof of the thalamen 
Ped. They further show that the cerebrum 
into a posterior portion, with @n unpaired ventricle; and an 
anterior portion in which the ventricle is paired. They consider 
the presence of the on of the cerebrum with an 
ventricle to be an on that this part of the brain 
sae ong oed M ins entes Iein of aine 
groupe Thep point to ths prepnco of inferiores on ‘the 


e e 


' 395, 


Rhynconella.—S. Percy Smith, on ' 


wee y E ~ . 
*. à . ee 3 
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adis is Md tori segpl lares in the rid-bralo, and of a | arrangement i$ presert. The ribs appear to have- passed. ont- 
má at ps of an atinity between the brain | wards along theinterg-ascalar septa isto the muscles, end are 
ct osteus an 
section full details ire Men as to the deye-opmen pia Ronan 2 che ribs of pers nature 1s observable 
mence o e pin , the cere and zho ol in tem). Tak change of postion, combined probably- 
ioe Herr Ed nus iouis with the recomdar- Zccmrtion of a cerain number of anterior 
Orra o Sadi Sense: Eys,—In the acult eye a vascular | hemal arches, simca- to that in the Salmon, rendera their serial 
membrane is described boundmg the mfinal cepect of the | homology with the v ntral Df the hzemal of the 
vitreous, humour. This membrane is sapplied by-an artery | tall far loms clear la ia o Types, and farther ooo is re. 
pecu the retina close to the optic ner-e, and the veins from | quired before scen homolagy can bg congidered as definitely 
fall into a circular vessel placed at the insertion of theirim The | estabhshed. > : 
membrana itself is com of a hyaline grount substance with Under the third beacfng fhe skeletal elements supporting the 
numerous nuclei In the develo fal section devoted to the | Én-rays of he vs2t-al .oberof the candal fin of varfous types of 
oye the main subject dealt with is the ratare of ehe mésoblastic | fishes are composé ard the following conclusions are arrived at, 





structures entering the cavity of the opfic cup, trough ihe I. The ventril Dhe of the tail-fin of Pisces eiffers from the 

choroid alit, Iti shown that a large z0n-vuseular meso c | other unperred Eo inthe jactthst ite Gnrays are directly pup- 
: hair cd no. opao ci am. that gether with the br spies jyrocesmes of certain of the, bamal arches 

fided edge of the choroid tht it e rud mentary and pro- ot by inlepecdently developed interspmous bones, 


vitona! procímsus falciformis At c later period an artery, a, The presence or absence of fin-mys im the tail-hn mp 
bound up m the same sheath as the ortic nere, enters the opije | ported Ey hrmcl zrches may be used in declding whether 
cup, the vascularémembrane four the adult then becomes ees drm weal tuil-£ms ere aborted or prumitive. 
developed, 3 val agaa. With reference to the character of the 
The Suctorial Disk—-The structure of a peculiar larval suc- | adult urogen-ilqrgups, tle authors show that for the female the 
torial organ placed at the end of the: mont is described, and the nee paoor of vitler and Hyrtl are substantially accuraté, but - 
organ is shown to be formed of papie consituted by elongated | that H-rJ’ececription of the geneative ducts of the mele ui 
epidermic cells, which are mar (modifed mucous | wholly incacrewt. i 
celle), and pout ont a yiscid sereine They fim. that <n the male the semen is transported from the 
Muscular System,——The lateral muscles of Lepidosteus are | testes by means ci a series [40— 50) of vase efferentia, supported 
shown to differ from those of othexfishea except the Cyclosto- | by the mexurmiun, In the neighbonrhood'of the kidney these 
mate, in not being divided into a Cozcwo-Iat-ral and ventro-lateral | vase mite os ed canal, from, which transverse 
group on each mde of the body. trunbe are gwer off, winch become continuons with the urini- 
Vertebral Column and Ribs. — l he-early in the develop- | feros tukmi Tho semen 1s thus transported through the kidney 
ment of the vertebral column ars mmila to thosein Teleostei; | into the cdaex-duct- (segmental duct), and so to the extenor, 
the vertebre being at first tncorcmwe, and the notochord verte- | No crace of a lucthomologous with the oviduct of the female 
brally constricted. $ endy -an -nwertebral growth of | war four? ia the male. . 
takes place, derived from the neural and hæmal arches, Wither rence t the development of the excretory system, 
and gives rise to inverrebral constrictions of the notochord. the antore have estubliahed the follo points :— i 
The embryologi a pan of ths gechoa is followed hy & com- i. Tratth: segmental (archinephric) duct is developed as in 
parative pert treated nnder tare headings, — In the first of | Tilecate, 
: these the vertebral column of Lepidosteus is compared with that a That & pronephros, resembling in the main thet of 
: of other forms ; and it 1s pm out thet thers are grave diffi- | Peleorecl, 1; developed from the anterior end of the regmental 
culties in the way of compaing the vertebra of Lepidosteus | dact. But Dey found that the pronephric chamberi, each con- 
with those of some Urodela i the fact that in Lepidosteus the | ining  glomerulus, with which colled pronephric tube 
intervertebral cartilages crigrrate from the bases of the arches, | opem, ae sot, as in Teleostei, completely shut off from the 
while in the Urodela they arz-tnted py Gotte-to be thick Sody aiy, but remain in communication with it by two richly 
or a cee cal ee i t of the notochord, which | culis: e zarals, pne on each side of the body. 
would seem to be homolx ous wita the cartieginous sheath 3. The pron eventually undergoes atrophy. 
- placed in Elasmobranchi and D:pnol anthis ike membrana 4. Same of the mesonephrie mbes have peritoneal funnels in . 
fim the other hand, the development of the vertebige of Lepi- E. “Che ovarian sac continuons with the oviduct, is established 
flosteus is shown to resemt-e.in meat features that of Teleostei, | by e Bld of the peritoneal membrane, noar the attachment oi 
theurssovarium 





from which it mamly diffs 1n the presence of intervertebral uniting with the free edge of the ovarian rid 

Sri gibcs nagi, te fen 2 amal the inner wall of which is constituted by the 
In the second section, Gevoted to the homologies of the ribe | o-cr&n ridge itself. : ^x 

of Pisces, the coücluaane arved at are as Tollows :— 5. The posterior part of the oviduct is not formed until the 
The . Teleostei, Ganolie, Dipnoi, end Klasnobranchil em | caran mc has become developed, and had not been EU 

Ln with homologo=s Bemmi arches, which are formed ky | in tleuidear larra (11 centims.) the snthors have succeeded in 

6 coal = " 


ce below be caudel vein of simple prolongations | ibi img. ; 
of the promitive hæemal processes of the embryo, The Ainmeriary Canal and tts ieee S TOUR section 
_In. the of the trunk the bemal processes and ther | me arzhors grvs a detailed account o the topographical anatomy 


prolongations behave somewhat differently in the different | of the almnentary tract in the adult. They have detected a 

types, In Ganolds a-d .Drproi, in which the most primifive ^ small parreas close to the bile-duct, and special attention 

: cola poles is probally retuired, the ribs are attached to the tc a ventral mesentery passing from the posterior straight section 
processes, andare, placed immediately, without the pemi- œ tbe intestine to the ventral wall of the body, i 


and becdr-e enbeecuently segmented from them. Ther | wim the ing of the bile-duct; @ of the yolk-sac and 
are hornolozous the ventral parts of the bemel i aea fre appears as i 
arches of the which, hke them, are in many incanoce | bellow fold m the wall of the intestine, taking & slightly spiral 
(Ceratodus, Lepidexteus Polypterus, and to some extent = ccume, ande eventually converted into a simple spiral 
Anra) togmented CI ironi be pazil paris of thie keinal ihaz. mgo. The so-called hydid which the authors expected to 
In Teleostei the cibs have the mums position and r&lstons m well-developed in the larva, i» shown not to be found even 
thorq in Genoids and Diprol, but their serial homology with E in the oldest larva examined (26 millims) x 
"ventral of the heme. precesses of the tail is often. ey. che "The last section of the is devoted to the consideration of 
Salmon) obscured By some of the anterior hæmal arches im tue | che systematic postion of I apidpstens The Teleostoan affinities 


bat by independsatoug-owtna oF Qe faa pars of be bas | Leporon w pereas ate Gumi owe a 

Pda ElumPhrosdtii a kil ies divergen teu e pietia S ee ee eae 
x * i . © » i y R 

. . f m 








of Teleoster, ^ i the deas ies placed betweer ihe aawo lateral and ventre-lateral muscles (a . 
tof &- 


4 


Tr the embryological part of the section a detailed acconnt is —— 
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cie annary 11.—Mr. R. Etheridg F.R.S., Zoological Society, Jabuary 17.—Prof. W. Flower, 
piney e 3 F.R.S., carte ei fae, A. NeMtod F.R.S. 
exhibited (by favour of Memes. Hallett ‘und Co.) the skin and 
bones of the trunk of an example of Wé&termis manteli recently 
received from New Zealand. was stated to be the third 















and mode of transport, T. Mellard Reade, F.G.S.—Obeerva- | — Ww K. Parker, F.R.S., read a memoir on the structure 
tions on the two t of Cambrian beds of the British Isles (the development of the skull in the Crocodilia, —Mr Oldfield 
Caledonian and Cambrian), and the conditions under | Thomas ve an account of s series of Rodents lately 

which they were Bape Ue Edward Hull, | by Mr. Stolamann in Northern Peru, The chiet interestin the 
LL.D. ERS. In this"peper Dinan eed collection was stated to lie in the fine series of Mice of the genera 
tinctions in between the brian beds of the cation 


aber dirt i qi contained in it.—A com 


He 

was, 

plumag? ibited by the Red Grouse.—A communication 

LEE coe Mr. G. B. Sowerby, jun., containing pur ions 

- of some new ies of shells in the collection of Mr. J. o 

Melvill.—Prof. Fojea Bell read descriptions of several new 
K Astereiaes *contaimed in the collection of the 

British Musecm.—A communication was read from Mr. W. L 


Digtent, containing the characters of aome Toëeatrlbed species of 
from the Australian and Pacificwegions. 


Meteorological Society, January 18.—Mr. G. J. Symons, 
F.R.S., president, in the chair.—The Secretary read the Report 


ds of Scotland, and included the north west of Ire- | o£ Council for the past which showed the Society to be in 
ro n counties of Do Derry, Mayo, Sligo, and | 2 ver, ing rendidon, for while in 1871 the ‘Society con- 
way—in all of which tho beds were absent—#o | tinned its work without an office, accessible library, or an 


assistant secretary, and the number of the Fellows was 314; the 
staff at very fully employed conmsts of an assistant secre- 
tary three com with 555 Fellows on the roll The 
receipts and in 1871 ahow a marked contrast to the 


have been prepared and issued under the direction of the Council, 
viz. “ Hints to Meteorol Observers, with Instructions for 
Observations and Tables for their Reduction,” and 
*! Index to the Publications of the Meteorological So- 
cleties, 1839 to 1881."—The President delivered his ad 
which was devoted to the consideration of the present state 
future prospects of Meteorology. He began by as in what 
respects is gar d observation capable of im 
ment? Should it be extended, either as rogers datftation of 
England and W Devomahire: The F ; stations, hours of observa- 
Slates lyi below the Lower Devonian beds (‘‘ Lynton Beds "). 


4 n only be 
Welsh erns: ''The beds" of Murchison, above the proper! laf dering two oti ; 


tions are being made? and for what object ? After referring tc 
the different patterns of barometer the number of observa: 
tions made, Mr. Symons said that he is aware there are serera 
grounds upon which the maintenance of numbers of stations ir 
excess of all possible requireme ts can be defended. In the firr 

there is the constant difficulty which arises from the re 
movals and deaths of the observers, and-from the extension o: 
buildings and of trees, &c. This renders it necessar 
_| that we sbould ve two or three stations wherever wò desire tc 
make sure of & continnous record. But a far better and mor 


, and overlain unconformably by either Old Sandstone 
orl wer Carboniferous beds, 10,000 to 12,000 feet. North 1 
“The Fintona beds,” occupying large tracts of Londonderry, 
Monaghan, and T; ne, resting tinconformably on the i the 
Silurian beds of Pomeroy, overlain unobnformably by the 


J if bed 6 climatic the numerous stations started br 

Old Red oe Gotta | Bes OF he Toe, | the Society are of great valuo, After speaking of hygrometes 

oe pour e a rake CRI us MM coc tas, Gti ouside on Md petra 
Gelkie's “Lake 3 nia, and maps c er, wr. ona e of no 


than I inch for 100 mies, A compilation of such charta! 


Prof, 7 
Cheviot,” underlying unconformably the Old Red Sandstone ally national work, end fll w ‘thin the E 


and Lower Calciferous Sandstone, and resting conformably 
on older crystalline rocks. Thickness in Caithness about 16,200 
feet. The author considered that all these beds were representa- 


Hoe a oaths other. He al omitted that ther | 23 follows —"' It ls that the severe manner in’whic 

im as indicated by their development in ireland | I have criticised a few 0% OTT arrangements may hay 

anl Scotland, entitfd them toa development h as that | [Sfi some one to considêr that is languishing, feeble 
gm a tou or moribande I believe that tiq very contrary is fhe fact ; whe 
y . g e e 


y 


. ES A e 
e. 
ay f i 


i n e, 


» ‘ P 
r . i é * , ee 


NATURE do. [3 an.-26, 1882 





















. 
è 7 =e me 
r. case is geak, one hexiigteg to point ont its teaknesses for Tear (Nord), fcr yag grew beet and wheat tely ^ 
a tote elire, e No, The Meteorólogval Society never | on the sem žo chich he affilied, two year, 


so rapidly in nom as it has in -he tro lest yenra, 
ond ff tt will but.apply aad le knife to frcitless- observations 
E try iq secum the application of more b-ain power to the 
“many problems yet unsolved, ‘it will contme tc receve an eser- 
Tacreasing amount of Maie cep and support and to maintain 
That high tion among societies walch + at present 
Tolds.”—The following gentlemen were elected Officers and 
Council for the ensuing year :—Presidenr, Johr Knar Laughton, 
AAA, F.OR.ALS. F.R.G.S. Vice-Presdent:: WIlliam Ellis 
-E'K.A.S., Rogers Field, B.A., Joseph Henry Gilbert, ERS., | 
-Ealdwin Latham, F.G.S, Treasurer, Henry Perigul, R RAS. 
' Trustees : Mon. Francis ATbert Rollo Russel, PLA., Stephen 


covery of acm- nev gwnera-of fossil mammalia in the its df 
Wborphate cf Eme ct Cuecz, by M. Filhol. One to the 

oschide, anlintob phu-dmneer Gélecus. The other resembles 
Aue eios e e MU e 
Anatomical re 


“William Silver, F.R.G.S. En aa ana iae M. —Or th- itt n-of the welfht of the brain 
-ER.S., John William Tripe, M.D. Foreign Secresary, Robert | and its bk ouvrier. The increase of mass 

' Eenry Scott, F.R.S. Council: "Edmund of tRe bodys 2 conse af ncregsexof absolute, but.of diminntpn 
IA, Arthup Brewii, “F.R.A.S., John Sanford n, | Of relative, serebre: brzin-weieht, He offers an ionof , 
TR R.G.8., Edward Emest Dymond, Henry Sj-ka Eaton, M.A, this in .mafmenahal form, besed on the fact that develap- 
Carles Harding, R bert John Le RAE, “Willig | ment of the Hes fe not proportional to that of 
Mareet, F.R.S., the body. Th= Lite af i and -individuals 


ES 

ere F. -, Cichard Strachan, 

(George Mathews ‘Whipp RA'S., -Clarles Theodare 
"Williams, M.D. *. 2 

Pw ` e * i 


Acadomy of Sciences, Janmary 16,—21. Tucnincfà the thar. 
—The following papers were read :—On fhe vzlodt- of prope- 


ion of explosive phenomena in ‘MM. Hecthelot and 
reiTle. Tae capri vas Me Ei rire Cte tian D 


fomer, An explomve mixture of H and O in a stright hou. | ‘butions toth- geclogocz] Lnow of Japan, by M. Metch- 
zontal lead tube about 40m. long and o*oo5 m, Taternz] ter, | Mkoff show -hat Ja»er-is act so ively volcanic as has-been 
wes fired at one end with an ele spark, ari the travelling supposed. 5 
"feme broke two electric circuits in passing inr on fulna- AINN . 

nace of m ) Again, the tube was divi to 2 series of | ` Imperial _A-ademy o? Sdenzes, Jan .—V. Burg in 
coanectid parallel pieces, For both cases the High genedl average | the chair, T] fcilocimz paper -were read Albert "von 


of=4841 m. second was dbtained. ‘Thesame with c -aoutéhonc 
tue (excl the idee ofa vibratory motion o` metr] inducing 
` rupture of the cirewts). With narrower capi-ary glass tubes 
ee M "The velocity wasnot afEcted hy one ar 
ofLer orffiee, or both, or neither, being open. The peopagatian 
wes unlform in the tdbes. “The ity was-inderendent of 
prre CO eni: Ogere 2 velodity of IDE9 ri, arl dilution 


V. 1877 (it Bfami tobe n parebola).—T. ‘on: 
af the .other mixture 1877 -G : toten ) , ‘on the 


strrarjng of np de d fict-shaped eonductors. 
—A. v. ; on-hr-d-ffmdan of gases, 








&rlies.on the skeleton of plants; second , varcülose, by 
MA. Frémy and Urbain. '"Vasculose most ir the parts E 
; tice presen raktar or:hardnesx “I® get it pare, the authors Imperial institrte -of Geology, January 10.— The amni- 
treat elder pith with weak C aciq, the arunonlaco- | versary meeting aas hell—Erans v. Hauer gave the presidents 
cupric reagent, &o. — mir ‘atmospheric. oz in | address, Then -he Lg papers were read :—Fr. Kraus, op 
ture, to4ransform vasculose into.resinous uiis abb in alka. finds of remains of onc ag Caer M 
lie reaction of fused alkdlies on woad, it “s thevasculos | Edm. w. Moj ir, om Russian Triassic formations.—V. 
ony that.forms the different ulmic acids,; vhilece lilose produces 9 Dhlig “ C ogE. ps:of the North-Eastern Tran- 
aceic and oxalic acki, M alcohol is specially generated | sylvania. s 
hy vasculose. The composition of vasculose is Cons he 
Many vegetable fibues (hemp, &c') have a layer = vasculoec, Scu 
thickness of which has purae mg, "deacFing, and CCONTINTS ` Page 
"dyeng.—On.the mode of publication mom fawouralle to the Trr'R EE 
potatoes of dente studies by M, de Saint-Ven=nt “He urges | wee M Gor ByW oA Forms 2027221011 x 
ths 5rintrig of mathematica] and óther works on-xuch paper as Keene on Ln RIS E DIM 
illallow of annotations, in ink, by fhe resiler,—On “wo small X SHELF > z LN s 
epicemics.of p in Khorasan, by M. Tholczan. This re. Hanter s Tee es, te mis a DEI aa 
gmr, thought Este rra been NCC NET {pps ^ Frat Sate OP eens to Sak . a 
hih is apparently not ii contagion. a gare . » i'm SY e rue iat ^h pny a n 
same uccount of a controversy between Himself and M. Zemer, re- | q Commung’s “Lady's Crrcmcha Rreach Marco War. toy 989 
ad persi, bolas of the lade M. Sdn Deco Od l Tie Mit day Dune um femper se. Eram, . 
the re on of surfaces, by M. Durbour. —New Pes 2 eee. Tor. itt . 20. 
thecema on the Indeterminate equation art + EA = 3, by M. |] Cine T E Miaon QD title 
Pepa. Onan extension of the aritltmetlem] notion of genus “The Absolute Game Glectraneseo—Gannce AL MINCHIM. 9o 
(coninbed),. by M, Polncaré.—On waves in water at-| PavscarNore . . . . mm doduue os eee 
.Te&r.-n-g canal, by mmersion df. solid cyMader n cross- TD ay TER TA EDOTA AND: Hans TO R, OR e" 
wixecinto.fhe canal, by;/M. Boussinesg.—Infuencs of he form | ErxcrarccrE CxxrX2Eaace Ll 111122 5. 
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SCIENTIFIC WORTHIES 
XIX.—ADOLF ERIK NORDENSKJÖLD 


EW'&nen have done more varied and real service for 
sclence than Baron Nordenskjold, whose portrait 
we are pleased to include in oureGallery of Scientific 
Worthies, „The present seems an appropriate time to do 
so; when Nordenskjold has crowned the labours of half a 
lifetime by recounting the story of his greatest achieve- 
ment, and put the finishing touck to centuries of effprt. 
Baron Nordenskjold is known, to most as the successful 
Arctic explorer and navigator, but his claims to be 
regarded as a worthy of science rest on a much wider 
basis. 
Adolf Erik Nordenskjöld was born at Helsingfors, the 
capital of Finland, on November 18, 1832, the third in 
order of seven children, four brothers and three sisters, 
all of whom, with the exception of a sister who died 
young, still surviye. His parents were Nils Gustaf Nor- 
denskjold, a well-known naturalist, chief of the mining 
department of Finland, and Margareta Sofia von Haart- 
man. The race from which Nordenskjdld sprang had 
been knotyn for centuries for the possession of remarkable 
qualities, among which an ardent love of nature and of 
scientific research was predominant. Its founder js said 
to have been a Lieut. Nordberg, who was settled in 
Upland about the beginning of the seventeenth century 
His son, Johan Enk, born 1660, changed the name to 
Nordenberg. He died in 1740, leaving two sons, Anders 
Johan and Car] Frederik, both of whom, though the latter 
was only lieutenant, were elected members of the Swedish 
Academy of Sciences when it was founded in 1739. Both 
were ennobled in 1751. Car Frederik is the common 
ancestor of the families bearing.the name of Nordenskjold 
now living in Sweden and Finland. One of his many 
remarkable sons, the third in order, Col Adolf Gustaf 
Nordenskjold, became owner of Frugord in Finland. 
This property, situated in a forest-crowned valley in the 
department of Nyland, is still in the possession of the 
. Nordenskjólds Here Col Adolf Gustaf Nordenskjöld 
built a peculiar residence, the middle of which is taken 
up with a hall two stories high, round the upper part of 
which runs a broad gallery in which collections in natural 
history are arranged. His youngest son, Nils Gustaf, 
_was born in 1792. After passing his examination in 
mining at the University of. Upsala he was for several 
years a pupil of Berzelius, with whom he formed the 
warmest friendship, which was only broken off by death. 
Nils Gustaf, early known as a distinguished mineralogist, 
was appointed a government inspector of mines in his 
native country, and by means of liberal grants bf public 
money was enabled to undertake extensive foreign tours, 
which brought him into communication with most of the 
eminent mineralogists and chemists of. the day in Eng- 
land, Frapce, and Germany. After three years of foreign 
travel he returned to Finland, and was promoted in 1824 
to be chief of the mining department, and devotéd thirty: 
years of restless activity to the improvement of that’ im- 
portant branch of the industry of his native land. He 
travelled through Finfand in all directions in the pees: 
; Vor xxv.—NO, 640 ~ ° 
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‘tion of his untiring mineralogicaà and geolofical re- 
searches. His travels extended as fdr as the Ural He 
‘published his views, discoveries, and experiments, in 


many scientific periodicals and in several independent 


.WOrks, and a large number of minerals discovered by 


him afford evidence of his keen research. He was made 
Councillor of State, and obtained many distinctions for 
his scientific services from the sovereign and from learned 
bodies. On February 21, 1866, he ended his active Nfe 
at Frugord, and was laid to rest in his father’s grave. 
Adolf Enl» while yet a boy was an industrious collector 
of minerals and of insects, and was permitted to accom- 
pany his father on his tours, acquiring thus early the keen 
eye of the mineralogist. After sthdying for some time with 
a private tutor he was sent to the gymnasium at Borgo, 
where, as at si institutions elsewhere, there then pre- 


“yailed, as he tells us in the autobiographical sketch which 


he wrote for Bejer’s “ Swedish Biographical Lexicon,” an 
almost unlimited freedom, the teachers taking no over- 
sight whatever of the pupils’ attention to their studies. 

' Nordenskjold entered the University of Helsingfors in 
1849, devoting himself chiefly to the study of chemistry, 
natural history, mathematics, physics, and above all, of 
mineralogy and geology. ‘‘ Already, before I became a 
student," he writes, “I had been allowed to accompany 
my father in mineralogical excursions, and had acquired 
from him skill in recognising and collecting minerals and 
in the use of the blowpipe, which he, being a pupil of 
Gahn and Berzelius, handled with a masterly skill un- 
known to most of the chemists of the present day. I 
now undertook the charge of the rich mineral collection 
at Frugord, and besides, during the vacations made ex- 
cursions to Pitkeranta, Tammela, Pargus, and others of 
Finland’s interesting mineral localities. By practice I 
thus acquired a keen and certain eye for recognising 
minerals, which has been of great service to me in the 
path of life I afterwards followed." 

After passing his candidate examination in 1853? Nor- 
denskj5ld accompanied his father on a mineralogical tour 
fo Ural devoting most of his attention to Demidoff’s iron 
and copper mines at Tagilsk. Here he planned an ex- 
tensive journey through Siberia, but the breaking out of 
the Crimean war put a stop to it. 

“After my return,” says Nordenskjold, ^I continued 
to prosecute my chemical and mineralogical studies with 
zeal, and wrote as my dissertation for the degree of Licen- 
tiate a paper ‘On the Crystalline Forms of Graphite and 
Chondrodite,’ which was discussed under the presidency 
pf Prof. Arppe on the 28th ef February, 1855. The fol- 
lowing summer I was employed on a work of somewhat 
greater extent —* A Description ‘of the Minerals found in 
Finland,’ which was published the samesauftimn., Various 
short papers in mineralogy and moleculan chemistry were 
printed in Acta Socigtatrs scientiarum Fennia: 1 
published, along with Dr. E. Nylander, ‘The Mollusca 
Finland’ (Helsingfors, 1856), as an answer to a py 
question pxoposed by one of the faculty. In the interva 
I had been appointed Curator of the Mathematico- ote 
cal faculty, and. had obtained a post at the Mining Offic 
as mining engineer. extraordinary, with inconsiderab 
pay, and an express understanding that no service wo 
be required from me in fefurn. aay was alsg attache. 
to my curatorship. is "o 
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Nordegskj5ld, howe ; did not long hold these appoint- 
ments, having jid Feath of von Berg, the governor 
of Finland, for being present at a dinner at which, with the 
thoughtlessness of youth, there was some liberal talk and 
` freo singing. ‘This was in November 1855, and Norden- 
' skjöld resolved to take advantage of his rustication to 
travel. He went to Berlin, where he stayed during the 
spring and early summer of 1854. working in Rose's 
labpratory at researches in mineral analysis. Returning 
to Finland the same year, he had hoped to obtain a 
travelling ‘scholarship, meaning tc devote himself to 
Siberla, but was disappointed. He, however, obtained a 
stipend for a line of study through Eurose in 1857. 
Before leaving he attended tke Promotion Festival of 
that year, where he was to take his Master's and Doctor's 
degrees. At the Festival there war more Hberal 
which von Berg ‘into “high treason,” an 
Nordenskjold thought it advisable to leave Finland for a 
time. He crossed over to Sweden, "here he ultimately 
became naturalised, and rose to enfinence both in public 
life and as a worker in science. Since 1862, however, 
. Nordenskjöld had been allowed to go to Finland as often 
as he pleased, and would have been, in 1867, appointed 
Professor of Mineralogy in the University of Helsingfors, 
had he been able to promise to abjure politics, which he 
could not do entirely.. By this time (July 1, 1863) he had 
married a Finnish lady (Anna Mannecheim, daughter of 
ex-President Count Carl Mannesheim) In 1855 Norden- 
skjöld took part in the first expeditian to Spitzbergen, 
organised by Sorell, the head of the Swedish Geological 
Survey. To these and other voyages of Nordenskjüld 
.'we referred at some length in vol xx. pp. 606, 631, and 
further details will be found in Mr. Leslie’s ‘ Arctic 
Voyage of A. E. Nordenskjüld," published by Macmillan 
and Co. in 1879, to which we are mainly indebted for the. 
details of the present article. Gn his return fom this 
voyage in the autumn of 1858 Nordenskjöld was ap- 
pointed successor to Mosander in tke Minecalogical 
department of the Riks Museum at Stockholm. Mean- 
time he had been engaged mainly in the practical study, 
of the mineralogy of Scandinavia. 


“Tmmediately after my return to Stockholm I entered 
jn my new employment and began to work ~at the 
ent of the museum, partly at scientific researches 
-rhich $grmed the subjects of several of my papers pub- 
Tished either in the "Transactions of tke kiny of 
Sclences or. of the Geological Society. At Prof Mosan- 
cer's death, when the rebuilding of the Academy’s house 
Ład just the mineralogical collection was stuffed 
. into three rooms, where there was so little 
that the exhibition of the collection could not be thought 
coz, The new spacious apartments intended for the 
Museum i in the summer of 1855, and already 
bz the following autumn the arrangement end removal of 
+e collections were so far advanced that the Maseum 
cculd be opened to the public. IY has since been my 
constant endeavour to enlarge the collection not orly by 
from dealers in minerals, but mainly by visits 


to the most important mineral localities i& Scandinavia, 
Lrdertaken on account of the Museum, y by the 
Assistant Li m, or by 


Intendent himself, perti 
strdents of min i Ban ine Universities. In conse- 
quence of the adus richness of the Scandinavian 
insula in rare and remarkable minerals, the Minera- 
ical Museum at Stockholm, with the help of the col- 
letons, *aluable in certaja directions, whigh have existed 
e , e. e x 
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from Mosander’s time, haf in this way become one of the 
most conzierable m uwope" *, ‘ 

Nordensbjdld stil continued to travel in search of 
minérals«--ough various parts of Sweden and Norway. 
In 1861 he--ook par in another expedition to Spitzbergen 
under Tore, and in. December, 1862, he crossed on the 
ice from Sweden to Finland, in order to some 
investigatiC-s on the formation of sea-ice. 1864 
another exjeditian wes made to Spltzbergen in connection 
with the mezsuremen? of an arc of meridian, and in the 
following year he was busy with further mfneralogical 
investigatiocs both in Sweden and Finland In 1867 an 
agreeable comnge cams Jn the form of a visit to Paris in 
confiection wth the Metric Commission, and the Exhibit 
tion of thar year gavə Nurdenskjóld an opportunity of 
making th &quaintan-e of many eminent men of science. 
In the sumn=r of 1868 Nordenskjöld found himself at the 
head of an expedition on a much larger scale than any of 
his previous mes, and partly fitted out at the Government 
expense, Rich and important scientific collections were 
brought hore, and they reached the highest northern 
latitude whic- any vessel could be proved to Have 
attained in the old hemisphere at that fime. Among the 
contributors to this expedition was Mr. Oscar Dickson of 
Gothenburg, =30se name.is inseparably connected with 
Nordenskjóld'a Arctic researches, and who has eohtinued 
ever since to c-ntribute. to his expeditions with unprece- 
dented liberacty. Mr. Dickson, as is evident from his 
name, ts of Brtish arigin, his father having been a nativo 
of Scotland rho many years ago settled in Sweden. 
Previous to sud preparatory for his next expedition, 
Nordenskjöld ‘2 1870 visited Greenland, in. company 
with Dr. Berge-en, with results of the greatest value; 
some of which be refers to as follows ;— 


OS d on si nev contributions to the flora of 
olar coun-ies during several i ical 
iods of specal importance for drea pr rel 
rp of the cevelopmert of our globe. The discovery 
in the Miocene basaltic stata of Greenland gt Ovifak, on 
the island Disks. of the known blocks of meteoric 
iron, regarding *te origin of which an extensive scientific 
controversy has arisen, and which Paap will at some 
future time form qhe starting point for quite a new theóry 
of the method of formaton of the heavenly body we 
inhabit. Thela-ze blocks were brought home the follow- 
ing year b e Vessels Ber Sie sent out to 
reenland for e Swedish 
under the Piel eiiis lis Otter. Rete 
* An excursion >f some was made into the wil- 
derness of ice, ererywhere- full of bottomless clefts, which 
occupies the interior of Greenland, and which, if I except 
unimportant wansrings abng the edge and an incon- 
siderable attempt = the same direction in the year 1728 
by the Dane ; Was now, for the first time, 
by human foot. 1 had here an op 
up the nature bf a formation whi 
latestegeological axes, covered a E 
countries of Europe, and which, 
slon to an ly comprehensive literature in all 
cultivated ee never before ben examined by 
any geologist. efjuipment for the journey was ex- 
ly defective; becauss.everybody with whem I con- 
versed who had ary knowledge of the circumstances, . 
to me thet such a journey was impracticable, 
and that in consec-ence my preparations erere thrown 
away. It was on (is accaurt thet I was compelled to 
return earlier than mould otherwise have been the case." 
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Ohe object of Nordenakj3ld’s going to Greenland was to | shores of Siberia, and we trust he pay long pe spare 


discover whether dogsgcduld be used, in Spitrbergen for 
extensive sledge journeys, with the result that he found 
that they could not be efnployed “in long sledge journeys 
in the regions where no game was to be had.? 

Nordenskjold had ‘hot ceased to take an interest in 
public affairs, and represented the capital of Sweden in 
the Diet fbr 1869 to 1871, during which he managed to 
bring about some impcttant legislative measures for the 
better promotion of science, In the*Spitrbergen Expedi- 
tion of 1872*73 Nordenskjold spent the winter in Mussel 
Bay, the state, of the ice having been in an unusually 
unfavourable condition, Among the results of the expe- 
dition Nordenskjold mentions the following :— . 

“The discovery on the Polár-ice itself of a dust of 
cosmic origin, containing metallic nickel-iron ; rches 
by Dr. Ejellman on the development of alga during the 
winter night, which at Mussel Bay is four months long; 
researches on the Aurora and its ctrum by Dr. Wij- 
kander and Lieut. Parent, of ihe Tmlian Marine; re- 
searches by Dr. Wijkander on horizontal. refraction in 
severe cold; a complete series of meteorological and 
magnetic observations im the most northerly latitude 
where such obser¥ations had up to this time been carried 
on; the discovery of numerous new contributions to a 
knowledge of the flora of the Polar countnes dunug 
former geological epochs; a sledge excursion undertaken 
under Very different circumstances by Palander and 
myself, whereby the north part of North East Land was 
surveyed, and a journey, very instructive in a scientific 

int of view, e over the inland ice of Nort East 

d, &c., &c," 

Then, in 1875, followed the expedition to the mouths of 
the Yennissei and Obi, the first of a series which cul- 
minated in the circumnavigation of Europe and Asia, of 
which we have just had such a full and instructive 
narrative, 

Thus no one man has done half so much as Baron 

' Nordenskjöld for a scientific exploration of the Arctic 
regions, The most striking characteristics of his various 
expeditions have been the small expense at which they 
were conducted, their modest but carefully-considered 
equipment, thé clear and scientific methods on which they 
were planned, and the wealth and high value of the 
results obtained. In the intervals between the expedi- 
tions, Nordenskjüld was by no means idle. Not only 
was he occupied with his official duties as chief of the 
Stockholm Museum, but his researches in mineralogy, on 
the origin and constitution of meteors, on aurora, and, in 
other important departments, are of the greatest moment, 
In 1876 he took part as a commissioner in the Philadelphia 
Exhibition ; when he returned on July 1 of that year he 
stepped on board the vessel that was to take him on his 
second expedition to the Yennissei. We give the first of two 
articles on his researches on Aurorse, and hope shortly to 
give some account of his work in connection with Meteors, 

As to the personal er of Baron Nordenskjöld we 
need say little, his modesty and geniality and his aversion 
to public display are wel-known. He has in his adopted 
country risen to the highest honour, and as a well-earned 
reward for the success of his last expedition, the King of 
Sweden, his warm, supporter, conferred on him jhe title 
of Baron, From scientific societies all over the world he 
has received 'honours, He is only yet in his prime; 
and is now preparifg for another expedition to the 

. ‘ 
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THE POSSIBILITY OF FINDING WORKABLE 
COAL-SEAMS UNDER THE LONDON AREA 


I a lecture recently delivered at the London Institu- 

tion, an attempt was made to lay before a popular 
audience the course of reasoning, by which geologists 
have demonstrated that productive Coal-Measures may 
not improBably he at no great depth beneath the metro- 
politan districts. The verification of the prediction that 
a ridge of Paleozoic rocks*would,be found to extend at a 
moderate depth beneath London, which has resulted from 
theeborings madè by Messrs. Meux and Co. in the Tot- 
tenham Court Road, and by the New River Company at 
Turnford and Ware, has renewed the interest which 
geologists have long taken in the question ; and as the 
people ofthe metropolis now pay something like £ 5,000,000 
a year for the carriage of coal from a distance, it appeared 
to be not unlikely that the general public might also be 
brought to take an intelligent interest in this important 
problem. 

The discussion of the subject which has since taken 
place in the newspapers shows that such an expectation 
was not altogether unreasonable, But it must at the 
same.time be confessed that some of the writers who 
have dealt with the subject have shown such a total mis - 
apprehension of the true nature of the problem, as to 
render it advisable to give in the pages of NATURE some 
explanations of the positions taken up by geologists in 
connection with the whole question. 

As long ago as the year 1826, Dr. Buckland and Mr. 
Conybeare, in describing the features of the Bristol and 
Somerset coalfield, took ccasion to point out how closely 
the Coal-Measures of that district resemble those of the 
great Belgian coalfield. This resemblance can be traced 
not only in the nature and succession of the strata in the 
wo coalfields, but also in their positions and relations. 

In the year 1841 MM, E. de Beaumont and Dufrénoy 
called attention to the fact that coal had been followed 
under newer beds in the North of France, and that pos- 
sibly the same ridge of old rocks with coal-strata might 
stretch right away under the south-eastern counties of | 
England. 

In 1846 Sir Henry de la Beche gave much greater pre- 
cision to the suggestion, and wrote as follows —“ From 
the movement of the older rocks many a mass of Coal- 
Measures may be buried beneath the Oolites and Cre- |, 
tacdous rocks on the east (of the Bristol Coalfield), |: 
connecting that district with those of Central England 
and Belgium, rolled about and partially denuded prior to! 
the deposition of the New Red Sandstone." 4 

In 1852 M. Meugy fointed out that it was by no mean: // 
improbable that the coal basins of Belgium and Northen |! 
France wogld be found to extend right under the Londo |' 
basin. 

But it is to Mr. Godwin-Austen that we are indebie 

for the most complete and philosophical discussion of t} |i 

whole problem. In his well-known paper read before tl 

Geological Society in 3345, he showed that the Cor 

Meastres, which had been prowslto thin out thder t | 
. e e 
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Chalk gear, Théronapng, would probably be found to 
make ir appearance again sear Calais, and to be 
prolonged beneath *the Chalk and Tertiary beds along 
a line to, if not coincidert with, that of the North 
' Downs, and thence away towards the. Bristol and Somer- 
:setshire Coalfield: ; 

In the Report of the Coal Commission, published in 
1871, Prof. Prestwich has very;ably argued the whole 
question, and brought forward < large amount of new 
evidence bearing upon it. 

That geologists were right in taeir prediction of the 
existence of a ridge of Paleozcic racks (tle Ams of 
Artois), extending under the metropolitan area, has now 
been abundantly proved by*borirg operations. The 
strata of thb Bristol and Somerset Coalfield have been 
traced and worked for a distance of abdut sıx miles upger 
the overlying younger strata. Tha: -hes overlying strata 
tend to thin away as they are followed towards the east 
‘has been proved by Prof. Hull and other geologists who 
have studied the Trias, Lias, and boites of the Midland 
district ; and Prof. Prestwich has stown from a boring 
made at Oxford that the-whole of zte Lias and Oolites, 
which to the westward are several thozsands of feet thick, 
beneath that city, are reduced in thickness to 420 feet. 
At Burford, in Oxfordshire, Coal-measure strata have 
actually been proved to emst at a depth of 1184 feet from 
the surface, and at Northampton at £30 feet. At Harwich, 
-Carboniferous strata were found at.a depth of 1026 feet ; 
-at Ostend, Paleozoic rocks were found at 975 feet ; and 
at Vilvorde, near Brussels, at about 6oo feet. These 
facts serve to show that a great.attenvation of the Meso- 
xoic strata takes place, as they were followed towards the 
south-east, and that the Palmozaic rocks are-brought by so 
much nearer to the surface. : 

To the eastward, where the strata of the Belgian coal- 
field are found to be covered *by ove-lapping younger 
strata, the productive measures have seen followed by 
sthe enterprising French mining enginesrs, by means of 
«pits sunk through the tertiaries and coalk, and in this 
way valuable coal supplies have. been obtained along 
nearly the whole of the line from Mons and Charleroi to 
Lillers At Hardinghen, between Calas and Boulogne, 
coal-measures are, in consequence of upteaval and denu- 
;dation, exposed at the surface, while nea- the former town, 
'stratasgof Carboniferous age have been fonad at a depth of 
1138 feet. 

The interesting experimental boring put down at Battle 
in Sussex, in order to prove the depth af the oolites be- 
-neath the Wealden, resulted in a very interesting disco- 
very. It was found that in this district the Jurassic strath 
are of considerable thickness, and that it is theréfore 
hopeless to attempt to reach the Palseozcic axis in that 
part of the Wealden area. 

‘Five deep borings have however demonstrated the very 
moderate depth at which the Palltoroic rocks lie in the 
Metropolitan district. At Tottenham Curt Road the 

zoic ridge was found at a depth $i 1966 feet; at 
Kentish Town at 1114 feet ; at Turnford, near Cheshunt, 
at 940; at Ware at 796 feet; anc at Crossness, near 
Erith, at 1008 feet. "The:exact age of the 2eds reached 
At Kentish Town and Crossness is somewhat doubtful, 
but at Tottenhame ‘Court Road and at Turnford the 
Upper Devonian was fpund, and at Wgre the Wenlock 

e e e. 
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shales c^ the Upper Silurian, We are indebted td"Mr. 
Ethericze for a cargful study of these borings, and for the 
determ=ation of the numerous fossils obtained from 
them. = ° 

Anotaer interesting fact demonstrated by these borings 
is that (<= strata lie at very high angles, the dip found 
at Tottecham Cout Road being 36°, and that at Ware 
3o". 

The exilence obtained from tHese borings proves that 
the rocks Zorming the old Palæozoic ridge ere bent into a 
series of east and west-folds, and among thee folds it is 
highly pr22able that Coal-measure strata be found. 

As tot:e point at which a boring might be put down 
with the greetest chance of success, several different 
opinions exist. * 

Prof. f:estwich thinks that a point in the southern 
suburbs af London, such as Sydenham or Croydon, is 
well wortky of being selected as the site fora new trial, 
and he ponts out that, even if coal were not found, the 
Lower Grecasand might be met with, and this would in all 
probability be found to afford such an abundant supply 
of exceller-warer that the money expended in the in- 
vestigation »ould not be -hrown away? 

Mr. Godw'n-Austen, believing that a probable corre- 
spondence will be found to exist between the modern and 
ancient line= of disturbance, suggests some point near 
the North owns, which is the axis of a great post- 
Cretaceous Jexure, as the most hopeful one. 

Sofhe aut@orties have favoured the idea thar it will be 
wise to avo:d the task of sinking through the chalk, by 
commencing 3outh of the North Downs, while others, 
foresecing sane difficulties in putting down borings and 
shafts throug: the loose running sands of the Folkestone 
beds, are in favour of a renewed attempt in more northern 
points of the Wealden district. But in face of the facts 
revealed by fc Battle boring and the known thickness of 
the Wealden, it may well be doubted if it would be 
advisable to commence so far away from the proved 
position of the Palmozoic axis. 

The coal-barins, if they exist on this Paleoroic ridge, 


‘are probably long and narrow in form, like those of Bel- 


gium and Nehem France, having their longer axes 
directed from. zast to west. We now know that the 
Palseozoic ridg= lies at dep-hs varying from 800 to 1200 
feet below the ==rface in the London district. As coal is 
profitably worked in many pits in this country more than 
2000 feet deep, -bere is no reason why the coal, if dis- 
covered, shoul& not be mined under London. We are 
now, therefore, 1 a position to state what are the require- 
ments fora sysrmatic search for coal under this city, 
and the condit-ns under which that search must be 
made. 

This question, which is one of such paramount import- 
ancg to the people of Londan, would probably be completely 
‘set at rest, if a -ies of borings were put down along a 
line running fror Hertford on the north to Redhill on the 
south, a distance 5f less than-forty miles. Considering 
the probable narro viless of the roalfields (that of Belgium 
averages less thar “our miles in-width) the borings ough 
to ‘be pnly a few niles apart, and thus at least ten .o! 
twelve borings wit». probable average depth of 1000 fee 
would bemecessir. But, of these required borings, fou 
have already, been executed, these namely -at Ware 
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Turnford, Kentish Town, and Tottenham Court Road; 
and thus only six or eight" more borings would be neces- 
sary. With the improved methods of working by the 
diamond rock-drill, these borings could probably be 
carried to the depth qf 1000 feet at the cost of a few 
thousands of pounds, and this would be a very moderate 
sum to pay for settling such a highly important question. 
It is of course possible that only two or three of these 
borings would be required, and the order in which they 
should be executed must be in a great measure deter- 
mined by thé results which were obtained by those first 
put down. Probably it would be well. to commence with 
the sites suggested by Prof. Prestwjch and Mr. Godwin- 
Austen respectively, namely, Croydon or Sydenham, atd 
a point near the North Downs. * 

The only chance of this line of borings missing fhe coal- 
bearing strata would result from the circumstance that the 
coal-troughs are not continuous, but are, in all probability, 
like those of Belgium and Northern France, separated by 
pre-Cretaceous upheaval and denudation, along lines cross- 

"ing the great axis, into separate long and narrow basins. 

It is therefore just, possible that a boring might reach a 
point lying between two such basins. -It would follow 
from this that whjle the Coal-measures, if they exist, 
would in all probability be found by such a systematic 
search as *e advocate, yet the failure to discover them 
would not absolately demonstrate their absence in the 
whole of the Metropolitan district. 

Since it is the people of London who would nf&inly 
benefit by the discovery of coal under their city, it is by 
them that the effort to raise the comparatively moderate 
sum of money required for such a systematic search as 
we have advocated must be made, When the magnitude 
of the interests at stake is remembered, it is surely not 
too much to hope that, so soon as the people of this city 
fully realise the importance of the evidence brought for- 
ward by geologists, they will be prepared to make the 
necessary effort to secure the decision of the question in 
the only way that is practicable, namely, by actyal 
experiment. 

Some of those who have recently engaged in this dis- 
cussion have taken it for granted that the great smoke- 
pall that too often rests over this city would necessarily 
be increased by the discovery of coal beneath London. 
They have therefore stigmatised geologists as “ Philis- 
tines,” resolutely bent on destroying all the little" “ sweet- 
ness and light" left to the unfortunate inhabitants of 

. London. But it is by no means certain that any such 
effects would follow from the discovery of coal in the 
metropolitan area. It must be admitted that the beautiful 
landscapes of our home counties would not be improved 
if coal-tips, engine-houses, and winding-gear were to rise 
in all directions about them, but the reduction of coal and 
gas bills.to one-half orjone-third of their present amount 
would, by most London householders, be regarded * as a 
sufficient compensation for such disadvantages. Judging 
from the character of the coals found in the Bristal 
ànd Somerset and the Belgian coålfelds, it is probable 
that while gas- and caking-coals would not be wanting, 
a great part of the coal under London would prove 
to be anthracjte, and hard coals. Every one who: has 
visited the Smoke Abatement Exhibitibn must be con- 
vinced that there is*a great future for such varieties 

e 





of coal. The people of London po are relu to 
alter the construction of their grates so as to adapt them 
to the use of such coals, at their present prices, an 
find it well worth their while to do soif those prices were 
reduced to one-half or one-third of what'they Are at 
present. 

In this way the discovery of coal under London might 
lead the way to that general reform in our domestic hearths, 
which we all desire, but which we find ıt so difficult to~ 
realise; and thus, perhaps, the discovery of coal at à 
moderates dept beneath us, paradoxical as the sugges-- 
tion may zppear, may lead to the purification of our 
London atmosphere. 2 Joun W. Jupp 





THE ENCYCLOPEDIA BRIT. ANNICA 
TH Encyclopedia Britannica, Ninth Edition. Vol. 

XIII Inf—Kan, (Edinburgh: A. and C. Black, 

1881.) 

De is impossible to doSustice in deel to all the leading 

scientific articles in this volume ; we can only express 
our satisfaction of the admirable manner in which the pub- 
lication keeps to the level of its first promise. We have 
only space to glance at one or two articles, regretting that 
those on “ Instinct,” by Mr. Romanes; ‘ Insectivorous. 
Plants,” by Mr. P. Geddes; “Iron,” by Dr. Alder 
Wright; “ Kangaroo,” by Prof, Flower, and others of 
equally high mark, can only be mentioned. 

In Mathematics the gidce de resistance is a very 
carefully digested article upon the Zmnfsitesiw:a] Cal- 
culus, by Mr. B. Williamson, F.R S., who has already 
won his spurs im this field by his two treatises on the 
Differential and Integral Calculus. In a former notice 
we expressed ourselves somewhat hesitatingly upon the 
utility of elaborate articles upon branches of mathematics 
in a work of this land, bus the “Calculus,” we think, lends 
itself more readily to such treatment than almost any- 
other branch. Certainly the subject, in the hands of Mr. 
Williamson, is handled in such a way that the student, so 
far as the text is concerned, will be independent of any of" 
the usual textbooks, and will only require to consult them 
for exercises to try his hand upon, to test his acquaint- 
ance with the principles herein so clearly unfolded and: 
aptly illustrated. The advanced mathematician also wil? 
find not only sufficient matter for his purpose, but, what is 
more serviceable to him, a ready means of reference to 
the original sources of information. In this respect we 
cannot speak too highly of the care bestowed on af parts 
of the two divisions into which the Infinitesimal Calculus 
Bifurcates, The narrative of the contributions of Le- 
gendre, Gauss, Abel, and Jacobi to elliptic functions, in. 
the concluding portion of the paper, is an admirably 
lucid exposition of the relative positions of these great 
analysts in this department Mr. Williamson devotes 
120 columns to the fpfracticdl portion of his article; in- 
these he naturally treads on the lines he has pursued in 
his previous wosks. He follows the subject of Enveloffts * 
with a sketch of Symbolic Methods, first started by Arbo- 
gast, who was succeeded by Fgangois, Servois, ang “in 
more recent times by Hargreave, «Boole, and Crofton, 
He gives useful reference here also to Hankel and Gras, 
mann, who have treated, symbolic mgthods in a compre- 
hensite manney Another novel,section in this c@nnection 
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is one on Jacobiang, in which the *lementary properties 
of thesb fafictions arè pit. before the reader. 

In Part IL, ugder Frullanfa hesrem, reference is 
made to the recent extensions by Messra Elliott and 
Leudesdorf, &nd the demonstratica by M. Zolotareff, 
that the remainder in Lagrange’s -heorem is expressible 
as a definite integral is given. Our Author was not 
aware that Mr. Emory McClintock had applied the same 
mode of demonstration to the simlar case of Laplace’ s 
tHeorem, as the number of the wericax Yournal of 
Mathematics (vol. iv., No. 1) has -eeched this country 
subsequently to the publication of his articles Due im- 
portance is assigned to Definite Integrals and to the 
hyperbolic functions which naw play an important part in 
investigations. i 

The last 79 articles are devoted to-h subject of a 
functions, upon Which we have written above. e 
whole of this discussion convinces ors how well fitted the 
writer is to bring out a separate tree-ise on this branch, 
and we hope thata rumour whith has resched us will 
soon become an actual fact. We may note the appear- 
ance within a very recent date of a new edition of Abel's 
works. Passing now from the fractal treatment to the 
Aistorical, which rightly is put in the >refron- of the com- 
munication, we need not dwell in eny detail upon the 
early history of the subject. That hagreached its position 
of equilibrium, and no stormy winds of controversy are 
likely to disturb its calm. But we diz wonder what posi- 
tion Mr. Williamson would take when he came to discuss 

-the commercium epistolicum busines. We ourselves 
had long thought that little could be added to De Mor- 
gan’s summing-up, still we remembered some strong lan- 
guage which once appeared in our epistolary columns (see 
vol v. pp. 62, 81, 121) We need Hardly say that Mr, 
. Williamson appears to have gone over ell the sources of 
information which we had ourselves -ecently examined, 
and he seems to us to have come t the right solution. 
We append his summing-up :— ` 

e “Itis the less nec now-a-dars to enter into the 
merits of this great q inasmuch as it has long bees 
agreed upon, by all mathematicians vho have examined 
into the con ; that Newton anc Leibnitz are both 
justly entitled to be recognised as indezerdentdiscoverers 
of the principles of the calculus, and -ha-, while Newton 
was certainly master of the method of fluxons before 
Loibnigz discovered his method, yet I *itnitz had several 
years priority of publication.” 





A VÆRY effective article is the one oz insects by Mr. R. 
McLachlan, F.R.S. In it we fipd condensed into a few pages 
a very correct and instructive history of this immense class 
of that subdivision of the,animal kingcorr now know? as 
the Arthropods. As in most of the clazses of zhe animal 
kiogdom, the limits of the class Insecta are not very 
shzrply defined’ In general every one thinks that it is an 
easy task to define an insect, but*to do so in the way 
that we can define à mammal is not possible with our pre- 
sent knowledge; still a fairly satisfactery diagnosis is 
here given to us, and the certain smal &berrant groups 
arè not altogether overlogked. The insects not only form 
the Jargest class of the arthropodous sab-kingdom, but, 
[at conding to the author, possibly outnc-nLer all the other 
members of the anigial kingdom, besides. It seems cer 
tain thatat the present fume there are about £0,008 pre- 
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sumably distinct species of beetles described, and 
safe to gume thawth=-number offknown species 
orders i greater, thus giving s total ‘of about 
But as yst ve are only on the threshold of our kn 
of the fo-ms that actually exist is Nature—ma 
mous greu?3 of livmg Torms being still only very 
studied—s5 that we may pretty confidently e 
that some day, notverz far distant, the number o 
forms wl rot fall, far short, the author wi 
1,000,00c, but we would feel inclined to vite 
509,000. Asto the antiquity of the group, indicati 
appear ir the Devopian series, and become more 
and num-rous in the Garboniferous, With few ea 
thíse are those of irsects belonging to orders in w 
metamoraho3es are incomplete, and there seem 
dence tfat any acthrophilous insects, such as 
butterflie., vere then in existence. As one asc 
grologica ‘cale, insect life gradually develops it 
becoming however st all abundant until Tertiary ti 
to their g-ozraphicel distribution, they would see 
everywhe-e an the earh’s surface, the more a 
farms are-mcre often denizens of the tropics, b 
butterflies were found during the late Arctic Ex 
almost up to 33° N. lat. They occur en land, : 
water, In act springs, in brine, in the deep rec 
vest caverns, 2n the surface df the ocean, and we) 
are at hore ander the flow and ebb of its waters al 
our own shores. The subjects of the duration 
life, their ass to man, the injuries they directly 
directly indict on him, their -parasitism, their an 
structure, tte wondrous story of their change 

these are ell ably though briefly handled. The sy 
portion of -h= article, though of necessity conder 
the smalle t possible campass, is especially int 
The sequeace of the orders is :— 





MetamerpEosis complere .. 


Metamcrphosis incomplete 
No metumcrphous ... 


The stumbling-block of all systematists has ` 
Linnean orler Neuraptera. The author manage 
the method of Erichson, placing those neuropterc 
with an incomplete metamorphosis as the sub« 
thoptera. Me tucks in the Diptera between the C 
and Lepidcotera, a position we doubt very much 
will consen- t5 occupy, though on the author's vii 
the-absolute value of metamorphosis in classifica 
position mizht stand. The Mallophaga are with 
tation placed as degraded Pseudo-neuroptera, 
Anogleura zs equally degraded Hgmiptera, des 
veterans in en-oamolagical science (Ze. people t 
take in new ideas) may say. But, says Mr. Mc 
there is a Lreaxing point to elasticity even in 
classification; and so' he avails himself of an ass 
Sir J. Lubbock, that the Collembola and Thy 
spright thicgs—are scarcely within'(we note : 
out) the pale oi true insects. Still fearing tha 
else might write’ about them, that they might 
looked by tke writers of the articles’on Crustace: 

` e e 
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nida, and Myriopoda—ag, to speak the truth, was even 
more than likely—we have a neat little account of them 
given here. We have pritten enough to indicate what 2 
freshly-written and interesting though condensefl article 
this is, though on se well-worn theme, and we must be 
pardoned for so briefly touching on the burning question 
of classigcation. , : 





OUR BOOK SHELF 
The Year-Book of Pharmacy, and Transactions of the 


- Pharmaceutical Conference. 8v0. Pp. 560. (London: 
Churchill, 881.) n 

Tms year-book is divided into «e?eral an infro- 

duction, which gives & short account of all that has been 


done in the year, a section 1n chemistry, another on 
materia medica and pharmacy, one on notes anf formule, 
another on bibliography, and lastly, the transactions of 
the British Pharmaceutical Conference at York, A 
number of short abstracts of interesting papers are in- 
cluded in the work. The excitement caused by the recent 
case of poisoning by aconitine is likely to make the reader 
turn first to the papers on this alkaloid. Dr. Wright has 
furnished his researches on the alkaloids of aconite, the 
chief being aconiftne, which is the ro principle of the 
i monkshood, and the pseud-aconitine, which is 
the more deadly alkaloid of the acontinm ferox. 
Powerful as those poisons are, one much more powerful 
has beef obtained by Dr. Langgaard from a species of 
Japanese aconite. Another paper, of much interest from 
a forensic point of view, is one on ptomaines, or alka- 
loidal bodies found in human corpses after eahuma- 
tion. These are actual poisons, formed m the body b 
putrefaction, and bearing considerable resemblance, both 
in their chemical reactions and poisonous effects upon 
animals, to natural vegetable ids, This subject is 
one of very great importance, as the condemnation of 
perfectly innocent ns might result from one of these 
ptomaines being mistaken for a vegetable poison. There 
are a number of other researches on the active principles 
of varigus plants, remedial and poisonous, but all these 
i Ed to prie on the synthesis of similar 
r the great object of medicine is to cure, not 
chance, but with certainty, and towards this object Mi 
branches of medical science are as t tending. 
It was formerly the reproach of medicine that doctors 
poured drugs of which they knew little into bodies 
of which they knew less; but now, thanks to experi- 
ments made upon animals, instead of upon patients, they 
now know a good deal both of the bodies they have to 
treat and the remedies which they are using. Hitherto, 
however, they have been compelled to use many powerful 
substances derived from plants, but varying more or less 
in their constitutional actions. Numbers of these sub- 
stances: have now been examined, and it is probable that 
before long we shall make them artificially. Prof. 
La ' c da obtained atropine and hyos- 
cyamine e nightshade, thorn-apple, henban 
and Duboisia, and has lately got.a and Paene 
hyoscine, from henbane, By decomposing atropine he 
he obtained tropic acid and tropine, and EE DAE 
theso pace e agaán formed atropine. conjugction 
with Rugheimer, he has now succeeded in making 
troplc acid synthetically from aceto-phenone, and we now 
await the synthesis o£ tropine in order to complete the 
method of preparing atropine artificially. M. Grimaux 
has succeeded in converting morphia into codia, an- 
other of the alkaloids of opium ; and such researches as 
aes es in connection with the rapid advance of our 
kno ge regarding the physiological action of these 
substances, leads us to hope that the day may not be so 
‘far distant when a medical man, wishing to produce a 
certain effect upon, his patient, yill no longer have to 
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search hapharard ‘amongst vari lants, but will direct 
the chemist to make the alar bod} ch he 


requires. We may mention still apother paper, less in- 
eating Rus medical men, bút more so to the public at 
large. f. Baeyer succeeded, some yesss agq, in pre- 
paring indigo artificially, but the process was so expensive 
that it was not likely to be of much practical importance. 
He has now, however, succeeded in effecting the synthesis 
in another way, by which he can not only p ce the 
indigo much more cheaply, but can produce it within the 
fibre of the material to be'dyed. e artificial prodac- 
tion of alizarin has already wrought a great change in the 
commefcial gelations of the South of France, and if 
indigo be*produced synthetically at a lower price than it 
can be grown, similar alt may result in some 
parts of our Indian Empi. — 
The New Ceylon. Being a sketch of British North 
*Borneo, or Sabah. From official agd other sources of 
information. Written and compiled by Joseph Hatton. 

k (London: Chapman and Hall, 1881.) 


IT was hardly to be expected that the new British posses- 
sion in North Borneo, to which the Queen has recently 
granted & charter, should long remain without its 
chronicler. Information at first hand respecting the 
country is very scarce, but, in the absence of this, Mr. 
Joseph Hatton in his little volume furnishes us with all 
that we can expect for the present. The materials placed 


at his consisted of certain private letters and re- 
ports from explorers and the correspondence of thedirectors 
of the North Borneo Company. In addition to these he has 


made use of all that has already been written on Borneo, 
and the result—“a pioneer volume,” he modestly calls it 
—is such as might have been ed from Mr, Hat- 
ton’s well-known literary skill e,value of the new 
colony to science is rather potential than actusl In 
Labuan and Sariwak we have only touched the fringes 
of this vast island; we know but little of its mineral 
wealth and other natural resources; its geography, 


‘geology, fauna, and fiora, have never been th ly 
Pade: Even Mr. Can Bock, in the journey described 
in his recent volume, only crossed a corner of 


Borneo. With a settled government, under the British 
flag, we may expect a great increase in our knowledge of 
one of the largest and most interesting islands in thg 
erorld. Mr. Hatton could, had he chosen, have added an 
interesting account of the early trade of the East India 
Company to Bandjermassin and other ports in Borneo 
from the Calendar of State Papers, Colonia] Series, edited 


by Mr. Sainsbury. 
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LETTERS TO THE EDITOR 


Tha Editer docs mat held himself responsible fei £198 
í Ais correspondents, qui arare are 


EY Earth-Currents 


Tux Astronomer Royal desires me to mention, in regard 
W. H. Preece's communication (p. 289) describing an 
sudden appqaraifte of earth-currents between 10h. and 11h. p.m. 
on January I9, that our etic and earth-current regi 
both show, throughout the night of January 19, more or less of 
unusual disturbance, never how very considerable.” The 

deviation occurred in a sudden wave at 10b. 15f.,,a8 

. Preece describes. From 10b. som. until midnight thdte 
was general quiet, and thegdisturbance afgerwards was not great, 

. WiLLIAM ELLIS 

Royal Qheervitory, Greenwich, WE., January 28 2 
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IN a leder io you lasteveek Mr. W, H. reece ca led attention 
to a sudden a of earth-currents cn the roth between 
10,15 and 10.20 p.m.-@.M.T., traces undlio.50. A 
agit ohn ain gre tthe ume ta commenced 
siete: te ep. The declinahon mzgaet moved at first 
tig] t the west; bot the most avid movement was 
the east, and commenced at 9.40, ing its absolute 
minimum, or greatest E. elongation, ato, It returned 
as rapidly westward untl 11 p.m., but tae nübsocute westerly 
Maximum was only reached at 6.50 the text marming. The 

Vie Ph cade var dor cook: Gee ‘a. 
H.F. magnet was not much distrried, bnt the chief 

nitie occurred between 9:50 abd 10.55. 

et showed more clearly tac action pf the dis- 
os ene deri Bae ee at 
e next morning. . marst was tremulous 

beorenn 10,0 and 10.40 p.m., with a slight muimun at 10.15. 

S. J. PERRY 

Stonyhurst Observatory, ‘Whalley, Janna-y 29 

e o 

THR magnetographs at this ob:ervator- .egisteed a small 
magnetic disturbence during the evening aad nigi of January 
Ig, which lasted over an interval of time erably grecter 
than the earth-currents observed by Mi* Preece, 

The were tolerably quiescent wit] about 4.35 p.m. 
G.M.T., when the declinometer became -i-turted, and the 
bifilar indicated a gradual diminution C hprirontal farce, 
vertical force at the same time increasing. “he lcter attained 
its maximum deviation from the average val eat akcut 8,0 p.m., 
whilst the horizontal intenmty indicated itelcwest at the same 
time. The declination after slightly rising: Eowerer, continued 
to diminish, and PATE Digo. aad 10.15 pan. it became re- 
duced 20:7 minutes of arc, een 10.1¢ and ILO 1t rapidly 
moved in the contrary direction 190, after -yhicb ıt gradually 
rose to a position of maximum at 6.50 am. 3n the twentieth, 
when the needle stood about 10’ to the wes ward of its normal 
position at that hour. From thet point it yraduall fell away, 
xt after 11.45 a.m. it only oscillated sligat:y abcut its umal 

ce. 

The movement between 9.30 and II pm. of the biblar indi- 
cated an augmentation of intensity follocel by an equally 
abrupt fell, whilst the vertical-force in-tririent fhowed that 
component of terrestrial magnetism to have been but slightly 
affected. e 

Asis usual in such cases the abrupt disnrbance. or as it is 
called from the aspect of the curves, the peck mde notice was 
Sepe or echoed on several subsequent dars 

20th, about half an hour after moright very faintly, 
on the aia tas wrongs, and occurred becween 9.20 and 9.50 
On the 2and between 7.50 and 9.40 nm, its extent ther? 
10’, and finally on the 23rd, from 9.0 2 10. 10 p.m., abow- 
en abont the same amount, 
ae daily weather charts for the 20th mport b-ight aurora 
seen on the Igth in Scotland and Norway. 
Kew Observatory, January 30 
e 

_ REFERRING to Mr, Preece’s letter of the 2cth ms, it may be 
mn to note that in the Daily Westhe- Chart “or the 20th 
inst. aurora is recorded as hg appes-ed in North-West 
rade fa the evening of the 19th, e Gay wher the earth- 
currents were observed, J. PARNELL 

Upper Clapton, January 30 . i 





Varimtions in the Sun’s =at 


ALL Ipvers of stience, and more especialy those devoted to 
the study of a herc physics, must pejo—e to lecrn that the 
Government of hes sanctioned Mr. 's proposal to 
ee ar a ed 

of directly measuring the my hatmg power 


Meanwhile, as we shall have to wait for acother dias before 
it can be settled with any certainty, how muh and i what way 
the sup's heat varies, ic rey be as well to notze the latest md 
highertg most valuable indirect evidence, fucnxhed with respect 


tù this question rare 
That country bas Idhg. been ed ae exceptonally well 
placed for feflecting in its mateorological pleaqmena *com- 


i3 


paratively little complexity tlle seculer chang sin sol-r«adiation, 
a 
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and the only Zrawback hitherto, has been the lack of goo 
continuous obervationg over a largo ardh, Thus has now 
remedied by =e excellent cgansation introduced by Mr. 
ford, by yhica the observa-ions madeat upwards of 100r 
observatoriesmnd more tha 350 rainfall stations, are col 
and discussec at one centrz office, and published in ane vc 
With these itis possible to arrive at average results, in 
lccal varigtio-s are elminn=d, and which may be acceptec 
confidence as presenting the conditions overethe 
area, In aiecent Proneer > Hill gres the follo ta 
the abnormals in tne chyefmeten: ological elements for 
of India deng the fev years, which, if indirect evide 
to be trusted, mos: decidedly favours the hypothesis Pro! 
and myself heve all along -egarded as the best working 
thesis, vir. th=t the sun raristes most heat to the earth 
years of fesezspos - a 


Variations ej ce icis Aalscrpegical Elements from their 





! 


Annal Mean M 
Yar, ee ae pre creas ean pro- 
bulb thur- temperatnes. vapour. aky. 
m 7 " Tenths, 
1875 sor - — 004 — 03 
1876 —'33 - —'017 —-'20 
187 T3 Tu + OIL T1 
187 + +°62 ++ ‘020 +09 
1879 — "2d -"13 — "O14 e —'06 


Prof, Hill xp the following remarks to this table: 
“The radalion, as ic-a«ured by a- thermometer v 
blackened brib, rose grac-ally unti] 1878, and then fell 
intensity ; the gc ted SEA cir which seems th 
simplest and zn efect of the sun's heat among thos 
nike table, £o increased nti] 1878, and then diminishe 
vapour tenslo= and cloud—=nare remote effects—show a E 
bat notes closely coincide-t variation, and finally, the ra 
the most distent effect of al, a to lag just about : 
behind; for chee vations made the commencement 
Blanford’s rej orts for all Inia indicate that there was a w 
heat in 1873-75 immedistz;y preceding the cold period 
top of the tatis." 
ow while here i» no doubt, as Mr. Blanford has re 
shown in the Seurnal of the Astatic Society of Benga 
elsewhere, thet the temperamre at the eath’s surface is vi 
cldedly influenced Sy rainfuil and cloud, we see from thu 
HE ture was actually that in 
mort rain fell, and found that the excesses o 
perature and rainfal, thouga nat strictly contemperancous 
mag decided = the sume rezions of the country. It is s 
petimps to add -hat the actual sun-spot mi 
arel d tie miile of 1578, in order to show the imp 


ing of these facts on our hypothesis. 
uices elis. Januar; 24 E. DoUGLAS ARCHIE 


Solar Observations 


IINCLOSX wo letters waich I have recently recelvec 
Mr. W. A. Eollard, chief officer of the ship Sarak Bi 
which I thmk will interest vourreaders, It is to be hop 
other observes, wiether on land or sea, may have im) 
information t» communicat- on the subject, which they 1 
induced to give you for pul3cation, WILLIAM THOM 

The University, Glasgow, January 23 

Havre, Janmcry 10, 1882, Skip “Sarak 2 

S1p,—Being et Sea last Fovember 22 and x &nd ou 





ton at noon being lat, 18°58 5., long. 1 1° vy and | 
32’ S., lo $g W. recaoctrely ; SN observi 
sun's pies AES altitude, I noticed Pioi aar 
on the sun's Gmc ; twas anont o of the sun's 


and seath-east from. © centre, On the flowing 
Re ne eee D on 
west from cere putt down the 
sextant I couH ee felled the ca 
alienne be ie M e T oe dad e mys he never sa 
a pheno rin hs life; =e ts a gentleman who has sp 
since the I845. Almost at the same time 
from the June num über of Cod Words for 1879 your ver 
able article on Terrestrial M-gnetism and the Mariner's Coi 
but the latter o the =o treating $n sun-s rae rite 
to take this nen op etree US ORAE have n 


es 
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-presum in so d I have the “honour to :be,'Sir, | clear, a. -Definition was on 4 on I of the partially 
shee ao ient and M servant, ẹ ` ER indei nighis tiere wes Deu dood fgr oes adi 
. 3 W. È. HOLLAND, : October. -—Com y overcast, 19; overcast, 6; 
+ ‘Chief Officer of Ship Sarak Bal | clear, 6. Defnitlon was on 4° very on 1 very fine, wind 


Havre, January 21, Skis * Sarah Bell” 
Sr; WirriAM THOMSON, 


I have been in the habit of observing the sun's altifhde at the 

least atx times the day at sea; Iadd the spot appeared 
black. W squally, with & very trou ‘and con- 
sea ; ‘barometer 29°'93 steady. “Trusting my notes may be 

of same-use to that you-will hear a more explicit 

from other.ng W. A. HOLLAND, 





On the Climate ef North Northunibefland as Regards 
its Fitnoss for Astronomical ‘Observations 


In-May, 1880, I became possessed of the telescope, ‘obser- 
vatory, ‘and astronomiocel instruments to ‘the late 
Rev. ‘Henry Cooper Key, M.A., F.R.A.S,, and I erected the 
telescope and observatory at vicarage'at Alnwick, Northum- 

The instrument le ulveron reflector, the specu- 
Inm "by Mfr. Calver, of Chelmaf douce SENE 
as perfection of figure, I believe it cannot be xim 
under 


purposes the nts of "1880 
du last six months I 
was so bed here, fad ie as far as 
night in the ‘1881, as its fitness 
work, and record I now before your 
that no fault can be found with the 
It is 250 feet above sea-level, four 
there-are no mountains or streams suffi y 
near to.affect the on, no collieries or manufactories ia the 
immediate neighbourhood ; and, if the defmitlon be bid, no 
canse can.be for it but atmospheric disturbance. The 
following is the record for each month :— xf 
Jasuery.—In this months there were II nights com 


overcast ; 4 overcast ; and 16 clear, opened the ob- 

rant on 5 on 4 of which the definition was very 
op I n I5 nights there was hard frost accam- 
by deep snow. 

February. —The "were 1 Completely overcast, 22 ; par- 
tially overcast, '6, definition was on-4 very bad, on 1 bed, 
and on I fair. 

March —Completely overcast, 24; y overcast, 7 
The definition was on I very bad, on 1 bad, and.on 3 fair, On 


2 ts hard frost prevented observations, 
—Com overcast, 25 ; partially overcast, 3 ; clear, 
2. du cud ee I and on 2 nights wind, and 


P sync seo 
ay. y overcast, 10; partially overcast, 9 ; clear, 
12, Definition on 15 nights was tery bad, on t bed’ oad oon 


fair. One of the partially clouded nights was too - cloudy for 
obseryations. ' 
June.—Completely overcast, 14; partially overcast? 2; clear, 


14. Definition was on 5 very 


9, and engaged on 2 ts. 
Jly.—Completely overcast, 36 ; partially overcast, 1; clear, 
4 n mason I wory bad, on 3 bad, “and sor. T Iwas 


ge) rom Mime 

Angust. y overcast, 25; overcast, 3; 

clear, 3. Delain wee rey ot ies 

observations on 4 1$, and on I I was away from home. 
September, —Com overcast, g5; partially overcast, 4; 


Iwas away from home on 


,and‘on I very fine. 


prevented Ojeda on 4 -nightsy, and on 3 | was ayay from 


me. 
November: —Completely .overcast, 


13; overcast, 5; 

olear, 12. Delian mis on 7 very bul, on à bad, on a , 
Wind prevented observations on 5 nights. 

December. —Completely overcast, I5; partially overcast, 1; 
clear, 15. Definition" was on 6 very bad, and on 4 fair. Wind 
prevented observations on 3 nights, on 2 I was away from home, 


ee NE eT m dug Md, GM fio end od 
10 nights, frost 

frost alone, and on I snow 
e. OnaG Daik fron hac sed oh reaper 


Total, 132. 

I nice hardly oki aul to yoe radenia the above record 
is a somewhat ergy ons fot the astronomical observer. 
Ours is a cloudy sky;. 
cloud, the atmosphere .here is almost y 
violent disturbances, .so that difficult d telescopic work 
can very rarely indeed be attempted. Last year there were 
two occasions on which I found ee ae and 


are vislble, they are, asa 


This is y 
some very rare 
is I have not been in the of using a telescope for 
a cient length of time to say whether lost 
tionally bad one for the North of: 


jJrvow J. MuscHAMP PERRY 
St. Paul's Vicarage, Alnwick, January 4 


"Primitive "Tradijions as to the Pleiades 


the meaning of 
I pad found vestiges of, as to the Pleiades being the centre 


of all things, Itis ble that-at first I regarded its signifi- 
cance as a more accident, as Dr, Tylor eviden does, and dis- 
mind 


mised it from . The best proof of the widespread 
traces of the beliek ia question is to be found in the fact that 
even since this ndence took place I have met the 
Berbers of Morocco a name for Alcyone, which: has Bredsely 
the same and which, they tell me, was glven to that 
star because Par isin them, and they are the centre of all 

I have also found that the idea, which, as I Stated in 


in arly sgen iq estly well founded. 

T find in‘the Sahara there axe temples or ancient mosques, 
in which the year is still in way, there being a 
tube from the top of the i Tay mal ve and larger 
below, through which the o wisi ia eee 


L hare this not oniy from natives of the Sahara, but also 
who hfs often heard pret system, thongh:he 
o ; 


have a vestige of the practice in the singular 
stars ‘‘rest on the top of the ues" In 


to Nineveh. 
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We now understand the vestiges in Egypt of a popular 
belief fit tite Gi eh m 
Great the ce of which was observed with a very 


natural feeling of soto Ptof, Pilari Smyth. 

ry ponyin that the evidence will be regarded as conclu- 
sive that the widespread identities which exist as to the year of 
the Plelades and its traditions cannot, as Dr. Tylor assumes 
apparently, have grown up here from the peculier shape 
or position of hese stars, but that they must be a heritage, if 
not fram a common ancestor, at least from a common source, 

Tangier, January 25 R. G. HALIBURTON 


e 
ON THE VEGETABLE FOOD OF THE NEW 
ZEALANDERS IN PREHISTORIC TIMES 


WE are indebted to the ndw venerable Colenso for a 

deeply instructive and interesting treatise on the 
vegetable food of the Maoris in the days before Capjain 
Cook's visit. After a residence of almost half a centuty 
among these people, during which he has most assiduously 
studied their ways, manners, and literature, none could write 
on any subject touching their history with more assurance. 
Two gross errors have largely and edly been in- 
dustriously published concerning these Maor:—that they 
were ignorant of all art, and that they suffered from want 
of food; and from these assumed facts the deduction has 
been made that therefore they were when first discovered 
in a savage and starving state, out of which they have 
been raised by their jintercourse with Europeans. As to 
the want of iood, Mr. Colenso asserts that the natives 
of the North Island had at this time attained to even a 
high system of agriculture, and that they were passionarely 
fond of cultiveting their ds. 

The ancient New Zeani had plenty of good food, 
but only such as was to be obtained by labour. For them 
nature no lavish gifts—no bread-fruit, no cocoa-nuts, 
no plantains or bananas— fruits from trees growi 
spontaneously and yielding without toil their delights to 
mankind. But, on the contrary, the Maoris got their 
vegetable food by constant industry and hard la , and 
this was doub-lees in favour of the development ‘of the 
race, helping the “survival of thé fittest.” And not only 
were they great cultivators of the soil but when first 
known, they were in a state of civilisation far beyond that 
in which our cwn forefathers were when Cæsar first led 
his victorious army among them ; indeed Colenso doubts 
if any ancient 2eople had ever— ing the knowledge of 
the metals —acvanced so far; and he in a very pleasant 
manner reminds us that, as Xenophon remarked, “ 
culture is the rursing mother of arts," and that the 

culturist is bound to the soil; it becomes sacred to 
him; he is compelled to build houses ; unlike the nomad 
.Sshephefd. Hence comes the town, and then the fortified 
places of strenzth, all of which the Maoris had, and none 
of which ther neighbours the Australians and Tas- 
manianf ever Creamt of. 

One of the oldest legends of the Maoris treats of their 
favourite and beneficent hero'Maui as catching and bind- 
ing the sun to prevent his travelling so fast, so that man 
might have pner daylight to work in. In their planta- 
tions all wor alike—the chief, his wife, his slave. It 
was a pleasing sjght to see the evenness of their tillage, 
the tegularity of their planting and sowing. In planting 
the kumara and the /aro the plarfts m M 
about two feet apart in true quincunx order, with no 
dewiation from a straight line when viewed in any diréc- 
tion; weeds were most rigorously kept down. «One pecu- 
liarjty Colenso calls ial attention to, one in which 
they seemed tc differ frons all other agricultural races— 
they never used any kind of manure or fertiliser, unless 
indesd under the latter denomination might come the fresh 
annual layers cf dry grave] T they spread over their 
kumara plantations. Their who d inner man seemgd to 
revolt against the idea ofefnploying decaymg substances, 
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and when the early missionaries used such substances 
in their kitchen ens, it was ght against them as 
a charge of high opprobnum; and even in later da 
when they saw the eficlal effects arising from the 
use of manure on Potate-srowing; they could not get 
over their prejudices, but chose rather to prepare 

ound every year, doing this generally by felling and 
burning the timber on e outskirts of the f ,and 
with all the extra labour of fencing against pigs. ~- 

Their, in every respect, most important food-plant was 
the Kumara (a variety of the sweet potatoe); the use 
of it would seem to date from prehistorical times, as 
their many legends evidently show. In good seasons and 
soils its yield was plentiful, and it is interesging to remark 
a fact in connection with this crop, that may bring to the 
readers mind the memory of the same thing being done 
in Ireland with the potatoes. Long before the tubers of 
the Kumgra are of a full size, these are laid under contri- 
butions, each plant bemg visited in turn, and the largest 
tubers are excavatel by means of a small sharp-pointed 
spade, after which the plant is “earthed” up; these 
stolen tubers are greatly esteemed. ee digging- 
up occurs 1n late autumn, but always before there 1s any- 
expectancy of frost, and the tubers are carefully sorte 
Colenso especially noted the number of wellmarked 
varieties of Kumara, several of whigh were of great 
antiquity, and permanent. Over thirty varieties are 
distinguished, and some old sorts are known to be 
lost, Allthe sortscame true, and never varied except as 
to size. As all of these came down from the cgltivation 
of the tubers, the question at once arises, How were they 
at first derived ? oldest Maoris never heard of the 
Kumara flowerlng, ror did they remember of the intro- 
duction of a new sort, but always said they had them of 
old from their farefathers. In the striking story of the 
murder of Rangiwhakaomas, translated by Colenso, “a 
lad, son of Te Aotata, is asked, ‘Whither art thou 
going?’ and he replies, ' To look at the Kumara in thy 
store ;? but he is persuaded to descend into the unseen 
world, in order to ses the beautiful Kumara there, which, 
when he saw the great heaps of, and was lost in admiring 
them, lo | the whole piled-up stack of Kumara was made 
to fall suddenly upon him, so that he was immediately 
killed ;" and here tke translator adds a practical note to 
the effect that, in order to let the air in and keep the 
tubers from mould, they were always packed in great 
loose heaps, and under cover. Thereis little doubt that, if 
the growers of potatoes had adopted some such method 
of storing their crops as these i did with their sweet 

otatoes, the loss from the potato disease would not have 

so great as it very notoriously has beén among the 
stored crop. 

The second plant most generally cultivated by the 
Maori was the faro—this was propagated by off-sets ; 
but, from its being a perennial, and always in season, 
its tubers were not stored, but dug up when wanted, 
Of this plant over twenty varieties were known, which, 
like the umara; Clore’ preety in size, quality, and in 
the colour of the flesa. his tuber played a very impor- 
tant part in many of the higher ceremonial observances 
—as at the naming of a newly-born child of a chief; at 
the death of a chief; at the exhumation, which in due 
time always followed ; and also at the visits of welcome 


strangers. y 
The third food-plant greatly cultivated was a gourd 
called Art. This noble and highly useful t was 
ted, and was the only food-plant 
so propagated by the Maoris, and yet curiously enough 


is only pne species and there are no, varieties, As an 

article of : 

always baked, like the Awmara and taro, im a common 

earth oven, and it was eaten like these both hot and cold. 

It came into use in the summer, before the Kwara 
e LJ 


"ou s ee 

: : L 
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crop was ripe. The ripe and dried fruits were used for 
holding water, oils, an@cdoked food. „Often these vessels 
were handed dowg as heirlooms. E 

First in importance Bong thes wild or ungultured 
food-plants is the fern stem (Pfers esculenta) amke, rot, 
or maroki. Good edible fern root is not to be found 
' , everywhere, and in some districts it is very scarce. 

Cun d rie a hill of loose rich earth in the interior, 

which. been long famed for its fern root, and for the 
occupancy and use of* that hill for digging the root 
several battles had been fought. All fern root “ diggi 
were rigidly, preserved. There was ,g regular set time for 
digging these rhizomes in the Tus and early summer 
months, whenethe starch aboundéd in the cells. The 
root was never used green. aep ed root was slightly 
soaked in water, washed a li en beaten, and when 
properly finished, it would b with the fracture of a 
good biscuit. It was a very nutritious foód, much eaten 
with fresh fish, and steepéd in the sweet luscious juice of 
the berry-like petals of the suf (Cortarea rascifolia). It 
is related that the chief Kdnul, who had been carried off 
by Commander de Surville in December, 1769, and who 
died of a broken heart at sea, March 24, 1770, while he 
ate heartily of all the ship's provisjons, pined after the 
fern root. It is interesting to note that Cook, on 
the first voyage, laft Doubtless Bay—Kuniu's home—just 
a day before de Surville leed it Most of the old 
traditions, and some of the deliciously quaint old songs 
of the Maori, sing the praises of this iod. even giving it 
a heavenly origin. It 1s not without ‘interest to note 
the young fronds called monehu, just as they made their 
appearance in spring, were also eaten as asparagus 
would be with us. This is also, we believe, the cunpus in 
Canada. - ' 

As in some manner accounting for Cook’s view of their 
condition, Colenso reminds us that Capt. Cook's first visit 
was at the very period when their planting season was 
just over, and this, the time of the utmost scarceness of 
Kumara and Axe, that their plantations were far apart 
and strictly tabooed. Still, Cook says that he saw at 
Islage Bay, ^ from 150 to 200 acres under crop,” and that 
too in a place where, he adds, “ We never saw 100 people.” 
Colenso has no excuse for more modern writers, some of 
whom by long residence, ought to have known better. As 
to there ever being a E nos want of food,” the old and 
intelligent Maoris of the North Island have always dented 
this, stating thet though they had not’ such good natural 
gifts as the Europeans—fruits, roots, and vegetables— 
and though they could only obtain their food by labour, 
yet that by labour in some form or other, they could 
obtain enough for all their needs. ~- li 








: SAMUEL SHARP ` 


WE regret to have to announce the death of the well- 

known geologist and archsologist, Mr. Samuel 
Sharp. He wasthe son of Mr. Stephen harp of Romsey, 
Hants, and was born.in the year 1815. During his long 
residence at Stamford, and subsequently in the p un 
hood of Northampton, he made very extensive varied 


collections the and archaeology of the 
midland districts, A portion of his fine grol oeical col- 
lection was some yearg a purchased by the trustegs of 


the British Museum, while another portion has been for 
a long time placed on exhibition in the N npton 
‘Museum.’ This latter collection, which very irably 
illustrates the geology and paleontology of the district, 
. bas, we believe, been left under certain conditions to the 
town of Northampton, and it will form a valuable nucleus 
for a local collectron,illustrating the natural history of 
the surrounding district, such as we may hope in time to 
see rising iall our principal provincial towns. Mr. 
Sharp was a man of large culture and varied tastes. His 
papers “On the Qolites of Nojthamptonshire," read 
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‘wide and varied stores of knowl 
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before,the Geological Society, arp fll of mest yaluable 
information concerning a district to which he devoted his 





‘life-long studies, - He wrote a little text-book, “The 


Rudiments of Geology," which has passed through two 

editions, and which we have already had* on to 

mention favourably in these columns. As an archæo- 

logist Mr, Sharp was not less widely known than as 

a geologist. On all questions of local antiquities he was 

d district, 

and many valuable papers relating to these subjects were 

contributed by him to the local journals, But it was as a 

numismatist that Mr. Sharp especially distinguished bim- 

self. ALA RNT last thirty years he by unweaned exer- : 
tions su ed in bringing together an unrivalled collec- 

tion illustrating the productions of the famous Stamford 

Mint. His valuable memðir on these interesting coins, 

with it several supplements, was published bythe Numis- 

matic Society, and constitutes the best authority on the 

gubfect. As a consequence.of failing health Mr. Sharp's 

familiar face has for some years been missed from the 
geological and archeological societies, in the affairs of 
which he so long togk an active part. His genial 
manners and hospitable nature endeared him to a large 
circle of friends, and his loss will be deeply felt. Is 
e weie always placed 
at the service of those who sought his aid, and his 

influence in encouraging the study of his favounte 
science was productive of much good in the district 
where he resided. Many a young collector and 
student of science was inde to him for useful 
and friendly advice, and his energies could always 
be enlisted in aid of any projects which had for their 
aim the advancement of, science, and the diffusion of 
sound knowledge in his adopted county. Mr. Sharp 
was a Fellow of the Geological and Numismatic 
Societies, as well as of: the iety of Antiquaries. 
Some time ago he conducted tlie members of the Geolo- 
gists’ Association over the district with which he was so 
well acquainted, explain to them those geological 
features which he had himself so carefully worked out. 

In spite of increasing infirmities and great sufferings Mr. 

Sharp steadily laboured 9n in the cause of his favourite 
sciences, and only a few weeks before his death read 
several interesting memoirs before the local Antiquarian 
and Natural History Societies. He died on January 28, 

in the ie ub year of his age. In kim English" 
geology and archseology have lost one of those enthusiastic 
and disinterested labourers, to whose exertions Mie ceres 
of these sciences has in the past been so largely due. 





- THE AURORA1 
camer 

T has often been remarked that the importance of 

Arctic mm is not so much in the geogmaphical 
discoveries which can now be made during our slow 
advance towards the North Pole,as in the additions 
Which accrue fo physical geography by the observer ; 
quite a new field of doderidious being opened to the ob- 
server d bis stay in Arctic regions. The accuracy of 
this remark is completely confirmed by fhe new and most 
important conclusions as to the nature of anrorz which 
Baron Nordenskjold bas arrived at during the wintering 
of the Vega in the neighbourhood of Beng Strait. 

The auroræ observed at the winter quarters of the Vega, 
were mostly very feeble and had nothing of the importaht 
character they often have in other latitudes. “There are 
no aurorm, at least none worthy of this name,” said one of 
the Vegas crew. But preci ‘Pecause of their less 
brilliant ‘character, of their simplicity, so to say, and of 


their regularity, Nordenskjold was enabled to arrfve ar 


* A. E. Nordenskjold, ''Om"adrrukenen under’ Vegas ofveymtring vid 
Sund, Min p, i Veremkaplige Arbeten.” 
Te ieee: wea tha ape ipei, par I, PP 401-452) e 
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certain qonclpsions asgo their origin, which give us quite 
.& new coke ion of the td phenomenon of auroree. 

It is well known that aurorse are of two different kinds. 
'The most usual ones in that of the northern hemi- 


x 


sphere which is more'or less inhabited, and therefore the 
best known, show us a luminous arc which consists of 
rays and beams of m gt orc to its lower edge. 
These beams flow t s the zenith, and sometimes they 
meettogether and accumulate in the neighbourhood of 
' this point in the shape of a crown; sometimes they are 
dissolved into light and bright clouds, or in regular strata 


of light. The most characteristic feature of these aurorse 
is the restless motion of light and theis coftinuous 
changes. Those observed by the Swedish Sfitzbergen 
Expeditlor in 1872-73, at Mussel Bay, belong to the same 


kind of aumræ, but with the difference from the European 
ones that they appeared ii the southern or south-eastern 
part of the sky. ey usually began in, the shape of an 
arched band of light at a suat height above the soutHfesn 
part of the horizon; soon it rose higher, became less 
regular and more brilllant, and, divided into bundles of 





was situated toward north-north-east (see Fig. 1). Hour 
after hgur, day after day, this arc remained unchan 
varying but insignificantly as to its helght, extension, an 
"bearing. Indeed, one might ask if it could not be pho- 
` tographed by an ‘ sure’ for fifteen minutes,” uie 
arc soon received from tbe Vega’s crew tHe name ofethe 
“common aurora-arc,' which name Nordenskjüld main- 
tains in his E rea At Mussel Bay the members of 
the Swedish expedition also had seen such arcs with 
y spread li ‘and they had thought that they 
originated in rays being directed "towards the observer. 
But now Nordenskjöld doubts whether on any occasion 
tle aurora-arc could consist of rays of light. If this 
explanation were true the arc ought to be more brilliant 
than the separate rays, but the contrary is the case. Be- 
sides, the arcs observed at Mussel Bay were of a far less 


i nuu shape and mbre changeable as to the brilliancy 


than those observed at the Vega's 
wintering place. Ig these last,tpere were sometimes ob- 
served stréams of light like pulsations whichmove 


n fromone part of the arco another and “samefimes, pat 





light which seemed to have a tendency to meet togefber 
in the zenith of the inclination-ħegdle. The beams of 
light continually changed their place increasing in 
number and size, and finally there appeared the well- 
known bêautiful * dra of rays . 

But besides this kind of auroræ here was sometimes 
observed anotber, consisting simply of a luminous halo- 
like arc, not distr buted into rays, and characterised by 
its feeble brilliancy, as well as by the remarkabfe quiet- 
ness of the whole phenomenon. » Such were, with ona 
single exception, allethe auror& observed during the 
wint ring the Vega at Kolutchin Ba (aS N. lat., 
and 186° 37’ E. long.) “Only once," Nordenskjold says, 
“on March 29 to 30, did we see some begms of light; 
"bat.nearly always, as apn as the sky was bright and the 
faimt light of the aurora was not dimmed by sun- or moon- 
light, we have seen on.the north-eastern part of the 
horizon gn arc of ey spread light, the summit of 

I 








which was 5° to above the horizon. Usually it 


reached about r5, and then it spread with a regular 
cuivature for abcut 45° on both sides of its summit, which 


Fia, r.—Tbe common mrora-arc at the Vagpw's winter quarters. 


rarely, it happened also that rays of light were cast to a 
height of 20° or 30°, or even to the zenith. 

e “commen arc” was often accompanied by one, 
or several exterior arcs from which it was ted by a 
‘dark strip, sometimes crossed by rays of light -flowing 
from one arc to the other. The exterior edge of the 
aurora-arc was not well defined, as. its brilliancy dimi- , 
nished towards the upper edge, spreading a noticeable 
light on the sk» above it. On the contrary the separa- 
tion line betweea light and darknesg was more definite on 
the lower edge, so as to convey the impression that the 
luminous arc reposed on a dark cloud-like basis—the so- 
called ‘fark ent" The true name for it woul 
‘however, be “the unjighted segment," as it remain 
dark whilst the 3ky above the arc was as if covered with 
‘a feeble luminous veil In reality there is nó “dark 
segment” at al. Whilst wswadly the.stars were visible 
through’ the "Cark segment" without any loss of bril- 
liancy, that was net always the case. In the latter case 
the “dark segment” was in reality a true cloud which 
simply seemed to have the shape of, the aurora-arc ; it 
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scents as if thé aurora were cast out of its exterior edge, 
but in reality there i Aothing but a common stratus- 
cloud, or a low-lying frost-mist, which extends upon a 
certain part of the horizon, and which has no other con- 
nection with the aurora than to diminish its brillancy, 
whereby the apparens horizon is a little elevated above 
the true one. Ihe dark segment seemed in this case to 
be yet darker, and the light seemed to be cast out of the 
edge of fhe cloud, “I can maintain with full certitude,” 
Baron Nordenskjdld says, **that the lighted ent of 
clouds which we saw during the wmter of 1878-79 had 
this origin and- most probably, several luminous mists 
which we saw during the nights of March 18 and 20, close 
by our ship, c/gse dy the ice, were due to the same cause; 
but I cannot affirm that quite cerjainly.” 

The observations and measurements which were made 
at the Vega winter-quarters have led Nordenskjold to the 
following conclusions as to the nature of auroray:— 

** Our globe,” he says, “ even during a minimum aurora 
year, is adorned with an almost constant crown of light, 
single, double, or multiple, whose inner edge was usually, 





Fia, s.— Map showing the position of the aurora-glory. 


during the winter of 1878-79, at a height of about 0°03 
radius of the earth above its surface, whose surface was 
somewhat wider the earth’s surface, a little north of the 
SRA pole, and which, with a diameter of about 0'32 
radius of the earth, extends in a plane perpendicular to 
the earth’s radius which passes through the centre of this 
luminous ring? An idea of this double luminous crown, 
which Nordenskjbld has named the " aurora-glory," will 
be conveyed by the drawing, Fig. 2. 

Of these two luminous rings of the aurora-glory, the 
interior, or the “common arc,” is the most regulas, and 
it is almost permanent But it is visible only in such 
parts of the Arctic regions as are mostly not i ited by 
people of x so origin; and this circumstance, to- 

er with its feeble brilliancy, wae the cause of its not 
ving attracted till now the attention it deserves. It is 
known that even in Sweden the aurorze begin sometimes 
with the appearanee of a halo-like arc, not diviged into 
rays, and which must not be confounded with the ray- 
aurore which also often take the shzpe of a luminous 


arc. But this regular arc which sometimes is seen in ' was g 
Sweden is not tbaj which was qpserved at the Vagn's | University of Louvain, being 
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winter-quarters : it is a second owtes ring sigiatgd in the 
same plane as the interior one, but«does not have the 
same regularity nor permanency. As to the ray-aurorz, 
visible in more southern regions, they are but a particular 
form of the aurora considered as a whole; they are but 
emissions of rays from the crowns of light, or aurora 
glories, which surround the Polar regions of our globe. 
The true position of the permanent inner circle of the 
aurora glory could be easily determined if we had simul- 
taneous measurements made at two distant points, Rut 


such observations not being made, Nordenskjóld tries 
to det ine it from measurements made at Kolutchin 
Bay, 


admittimg the following most probable supposi- 
Hob — That the glory is situated in a plane perpen- 
dicular to the earth's radius, which passes through its 
centre ; that it is circular, ind that its centre is situated 
somewhere in the neighbourhood of the m&gnetic pole. 
a Seabed these suppositions, and with the measurements 
nfade during the aca Sis the Pega, Nordenskjold 
arrives, by means of cal ions, at the conclusion that 
the centre of the aurora glory does not coincide with the 
magnetic pole, but is sjtuated about 81? N. latitude, and 
80° E. longitude, and, to avoid mistakes, he proposes to 
give to this pole the name of the “Auroral Pole" The 
summit of the common aurora arc being visible in the 
direction of the magnetic North when seen from places 
situated beyond the projection of the glory on the earth's 
surface, and in the etic South for observers situated 
within this projection, it is most probable that the centre 
of the glory is within the ellipse which circumscribes that 
part-o the Arctic regions where the inclination is 90°. 
ut a glance on a. map representing the magnetic 
meridians shows that this hypothesis is far better satis- 
fied when admitting that the aurora-pole is situated 
at the above-mentioned place, than if we admit that it 
coincides with the magnetic pole. The sections of the 
great circles txdrentil to the magnetic meridians at a 
distance of 20° to 30° from the magnetic pole, meet the 
surface of the earth about this same place. But it sbould 
be remembered that the section of the luminous crown, 
as also the position of its centre undergo certain changes. 
Under ordinary citcumsfance these changes are slow and 
within certain narrow limits; but during aurora-storms 
they are both rapid and wide. In these cases luminous 
arcs having different centres may appear at once. It is 
Prat that it would not be difficult to determine, front 
bservations made at two distant places, the laws of these 
changes; but with the measurements we have now at our 
disposal it is impossible. “We can," Nordenskjold says, 
*only point out the main features of the phenomenon, 
and the above-mentioned figures are intended only to 
facilitate the understanding of the conception of guroræ 
which I try to establish.” £ K. 


(To be continued.) 
. > 





THEODOR SCHWANN 


‘T.HE death is announced of the distinguished physio- 
* logist whose name will be for ever associated with 
the history of the ‘cell-theory.’ He was bom at Neuss 
near Dusseldorf in 1810, and was therefore in his seventy- 
second year. The most important fact in the history of 
his mental development, is that he came under the 
influence of the greatest teacher and worker in biological 
science whom Germany rich in such men, has ever 
produced, namely Johannes Muller. Schwann was by nine 
years the funior of his master, who died whilst in 
the full tide of active york, at the comparatively early age 
of fifty-seven. When Schwanrf was twenty-thiee years 
of age, having completed his medical studies, he becgnge 
oh. Mullers assistant in the Anatomical Musetim of 
in and remained there for five*years. In 1839 he 
called to, the chair of ay in the* Catholic 

n in his twenty-sighth 
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‘year, I8 1%8 he mfyreted to the chair of Anatomy 
in the University df Liège, where he remained to the 


time of his death, hfving d after a time, the 
chair of RADAR for that of Physiol It is note- 
worthy that Schwann was a Catholic, which probably had 
some influence in his selection by De Ram, the ecclesias- 
tical Rector of Louvain University, for the chair which 
he first occupied, and he appears to have retained the 
confidence of the Catholic hierarchy in the later years of 
his dife, if we may judge by the fact that an attempt was 


made by the cl to procure him as an expert witness 
in the case of the reputed miraculous “stigmata” of 
Louise Latour. " s . 

Only four years ago—the professors of Liége and the 


scientific men of Belgium organized a festival to celebrate 
Schwann’s fqtieth year of easorship in his adopted 
country. From all parts of Euro resses of con- 
gratulation flowed ip, and public “honours of all kings 
were showered u * the head of "the founder of t 1 
Cell-theory.”. Schwann was naturally a man of retiring 
disposition, and simple habits of life.’ He had visited” 
London twice within-the last thirty years, and had not 
cared to make himself y known to bis colleagues 
there; he was equally unknown in the laboratories and 
scientific gatherings of bis German fatherland. As he 
had published very little if anne since 1845,—though 
actively engaged- in his pro essorial teaching at Liege 
which was very highly appreciated —Schwann had become 
to most biologists, one of the great names of the past 
a revered historical character. To sit with him in 
front of a café in the pleasant streets of Louvain, and 
hear him discourse of the progress of histology and the 
gemm-theory of disease some six yearg ago, was, for the 
present writer, a pleasure only less startling than that 
which could be conferred by one risen from the dead. 

“His modesty did not prevent Schwann from keenly en- 
joying the festival offered to him by his colleagues in 
1878; and for some time after that event, he was in 
arranging the pub'ication, for circulation Among his friends, 
of a volume which contains en excellent photograph of 
himself and a complete report of the eulogistic speeches, 
and a reproduction of the hundred or more addresses 
from forelgn universities and academies which the occa- 
sion of*his festival called forth. ] 

.Among the many honours which Schwann received in 
1878 or previously acquired, may be mentioned the 
foreign memberships of the Royal Society of London, 
and of the Academy of Sciences of Vienna. and the 
n ; whilst as early as 1845 
he received from the Royal Society of London its most 
coveted decoration, the Copley medal. 

"Three important pieces of work are due to Theodor 
Schwann, each of which wax the starting point of endless 
researches carried out by his successors, and to each is 
still direstly and clearly traceable a distinct and vastly 
i t line of investigation which, up to the present 
day, is being pursued with eves increasing activity. : The 
first of these consists in his observations and reflections 
relative to the cell-structure of organisms ; second 4s 
his discovery of the organic nature of yeast, of the yeast 
plant as the cause of alcoholic fermentation, and of or- 

nisms as the cAuse of putrefaction in general ; the third 
is his investigation of the laws of muscular contraction 
which is declared by the competent authority of Du Bois 
Reymond to have been “ the first occasion on which an 
emiently vital force was examined as a physical force, 
and the laws of its action expressed mathemftically ia 


name is yerf generally known only in con- 
negtigg with his “ microscopical researches into the ac- 
cordance in the structure and growth of animals and 
plants," and as it seems to us seme what erroneously, his 
merit is apt to be EY m prominently gr even exclu- 
sively tjth the history of Hi tology. dn ty. Sqhwann’s 


: Schwann's 
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merit a& an anatomical histolo is comparatively a 
He EB nc uoa b bn M. 7 
Researches are his breadth.of view and the: physiological 
neralizations which really constitute his cell-theory. 
chwann started the conception of a physiol (i.e. a 


truly chemico-physical physiology) of&he cell and without 
using the word “protoplasm” laid down in principle 
all it implies. He established in so words 


the difference between "crystalloids"' and “colloids,” 
and attributed the peculiar growth of cells to the capaci 
pue by their substanre of imbibing liquids; and 
er suggested thata peculiar molecular argangement 
may exist in these colloid units comparable. to the mole- ` 
cular structure of true ° F 
, Both in animals and in plants “cells” had been - 
nized asa very general feature of their. structure, iously 
to 1838. Comparisors had been made between the “cells” 
known to ferm plant-tissues and the “cells” seen in some 
animal tissues. Johannes Muller had especially compared 
the cells of notochordal tissue to the cells vegetable 
parenchyma and had led Schwann to give attention to 
this matter. But as yet there had been no notion that 
the cells of plants were the^ sas: kind of things as the 
cells discovered in animals. Mirbel followed by Schleiden 
now propounded the‘view that a// vegetable tissues are 
formed of cella more or less modified, aad are produced 
by the developmental transformation of a primitive cellular 
tissue. This LEES as Schwann gtates, fired, his 
imagination and the hypothesis occurred (in 1837) to him 
that animal and vegetable cells are of identical character, 
the structural and physiological units of organjc nature, 
and that not only vegetable tissues but animal tissues also 
are ultimately to be traced to cells, He proceeded most 
laboriously to test his h thesis by searching for cell- 
structure in evéry kind of animal’ tissue upon which he 
could bring his microscope to bear. .He confirmed his 
hypothesis and not only that, but he made a number of 
important discoveries, in detail as to the structure -of 
animal tissues, and published his, “Researches” in 
1839. 7 
* The merit of transferring the botanical doctrine of cell- 
structure to animals and of thus raising it from special to 
universal application, was undeniably a great one and 
rae to Schwann, as does also the merit of having 
established this dactrine by new observations—a 
task “which speculative naturalists are often, in similar 
cases, disposed to leave to the care of their disciples. : 
But it is not this morphological generalization as to cell- 
structure which is Schwann’s greatest claim to our regard. ` 
"That is to be found rather in bis physiological cell-theory, - 
in the masterly chapter in which he lays down the view 
‘that the physiological processes occurring in these units 
called cells are, when summed up, that which we call 
“life and that these processes may M traced to mechanical 
(that is to physico-chemical) camses. The later “ proto- 


1 The exrracts from Schwann's lest chapter of hje “ Resparches,” 
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"It is seldom given to pne man to fully establish so vast 
an innovation in scieftific doctrine as is the “cell-theory” 
in its completeferm. Schwann had not this fortune. 
His position may be indicated in his own taken from 
his “Microscopical Researches” published in Berlin in 1839 
immediately before His departure for the chair at Louvain, 


He sa io quo leen try pari: of all estes are formo 
of 4n an analagous h very diversified manner 
: so that T mey Be or Mori one universal 


ior fas Y 


But when he came to attempt to explain the formation of 
the cells Schwann signally failed. He peo 
„ceeds: “A structureless substance is present in the 
instance, which lies either around or in the interior of cells 
already existing, and cells are formed in it in accordance 
with certain laws,” i : 

Schwann put forward the notion that cells are pro- 
duced by a sort of aggregative process in a ariiraa 
mother-substance ; he did not recognize any more than 
iis dicen ee the universal org of cells 

division of pre-existing cells, although he very 

fully and correoMy identified the animal ovum with a 
er cell, its “germinal vesicle” with the cell-nucleus 
the “ germinal ? with the cell-nucleouls dis- 
covered by him, The enunciation of the doctrine 
* amnis «ellula e cellulá" was reserved for later workers. 
Von Mohl in plants, and Kòliker and Remak in the 
cephalopods and vertebrates respectively, made obser- 
vations on cell-division which -have contributed more 
than any others to the filling óut of Schwann’s cell-theory 
by the true doctrine of cell-genesis. It may in truth be 
said that up to the PER qur iuge Part of tho 
progress in both vegetable and animal istology since 

Chwann's time, has consisted in the demonstration in 
case after case of the erroneous nature af his doctrine of 
the free formation of cells. 

It is not an easy matter to estimate Schwann's 
influence in the history of that exact experimental 
physiology, which his researches on muscular contraction 

ted. It is sufficient to point to the enormous 
development of that branch of enquiry within his life- 
time, and to insist upon the wide range of capfcity 


(however much we may recognise in its activity the 


pperation of forces in 
& living body, by the methods and instruments proper to 
the physicist. 


* thon of organic phenomena, it net DecoaSRTY 

tion by drew powers, such, for instance, as that universal refugn, 

n gli ee ee means of forces which 

operate the physica) forces, in accordance the strict of blind 
necessity, whether tho aro also to be found in organic nature or 

“We sot out, with the that an ir st 
prend: eg power is ited te ts guration dpa 
daiis t is ] according to blmd laws mecomity, by 
powers which, hke those inorganic nature, are established very 
aristencs of matter.” og. Us lese sie b CR 
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' Schwann’s merit in relation eto. the oque of 
organisms as-the cause of putrefaction and of fermen- 
tation, requires to be more fully noticed since the history 
of recent research in these subjects has been such as to 
place a French chemist, M. Pasteur, befor’ the stientifiz 
world in the position which truly belongs to Schwann. 
The latter appears never to have followed ap the brilliant 
experiments by which he demonstrated that putrefactive 
and fermentative processes depend upon the access of 
organic to the fluids in which those processes occpr. 
But in his “ Microscopic Researches” there is an impor- 
tant nofe on “the theory Gea gare ori forth 

es .Latour.and mysélf,"" in which yeast 

is described as an elementary organism, and {ts activities 


are discussed as “the simplest tation of the 
which is re ‘in each of the living body." 
t is a remarkable that although Schwan communi- 


ata “cell-theory"” to the Academy of Sciences of 
in 1838, and although his experiments on putre- 
faction and fermentation form the basis of the observations 
which have since been conducted with so much approval 
by M. Pasteur, who received ample recognition from 
that body, yet no honour of any kind was ever conferred 
Schwann by the reach Academy of Sciences. 
ven in his old at the bration in 1878, France 
stood last of all countries — behi even 
Switzerland, Holland, and Spain—in the on of 
appreciation of, and interest in Schwann’s w as shown 
by the printed collection of addresses and letters. 
It seems therefore not unfitting to state precisely on 
ku Peo CARPE that the discovery of the relation of 
ose ubiquitous o isms, the Bacteriaces, to putre- 
faction (and thus indirectly the immense benefits obtained 
our Listers treatment of wounds) is due in the first 
ace to Theodor Schwann, who also discovered the 
organic origin of alcoholic fermentation, and devised and 
carried to a high pitch of perfection those methods of 
experimenting upon this subject which have since been 
amplified and extended by M. Pasteur. 
E. Ray LANKESTER | 





. 
WOORARA 


N CIWITHSTANDING. the deference with „which 

statement that Claud Bernard has made 
ought to be treated, it seems probable that he was mis? 
taken in his ideas regarding the effect of woorara on 
sensory nerves. The indications of sensibility under the 
action of woorara are afforded by the limb of a frog to 
which the poison has not had access, so that the endings 
of the motor nerves in it are not paralysed. On pinching 
a portion of the skin anywhere in such an ani even 
on the poisoned leg, it is noticed that movemen? takes 
place only on the unpolsoned one, while all the poisoned 
parts remain limp and motionless. this 


movement, while it t indicate pain, does not neces- 
sarily do so, and may only indicate simple reflex action. 
*The difference between these two conditions, in which 


the movement is alike, is that which exists between the 
effect of tickling the sole of the foot in man with a 
feather and running a pin into it. In both*cases the foot 
would be drawn u ps even more sq with the feather 
than with the pin, but the pin would cause pain, and “the 
feather would not. The movement of the frog's leg in 
woorara ning múch resembles that caused by the 
feather, it gill-occur as readily, or ‘more so, if ehe* 
brain has been removed. We know that in cases where 
the spinal cord has been broken by accident in man 
reflex occurs in the legs quite readily, but of this the 
patient himself is utterly unconscious excepting by 
seeing the movements in the same way as ety; 


„of rea. sensibility 
to pain, pay Ünly ipdicate inbweased irritability gf the 
e e. 
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spinal qpr and in «lleprobability does so, The same 
arguments which would prove that woorara increases the 
susceptibility to -pan prove also that morphia does so, 
dor in small .toses ia also increases the movement 
cof -the Seg of fhe frog in the same way as svoorara; but 
we ‘know perfectly well from observation in man ‘that 
morphia does not-increase pain even.in small doses, and 
that a large dose completely abolishes it. There can be 
little doubt that. large doses of woorara also abolish sensi- 
De ewe after ‘the poison has acted 
, become 

"been 


representing a frog in which the artery ing fo ong leg 
has been tied so a to: ‘protect-it from the 0 leg 


(poison. Tis lag has been left wishaded, but all the 





j wed cans o che pots cafeta des At first, pinch- 
pr any part of the 'body, whether poisoned or not, 

inéuce movement in the non-poisoned leg, but after 

& litle they do not, while pinching of the skin of the 

unpoisoned leg pe low the point of ligature will cause. 


Hoe E is most strikingly seen when the skin 
1s pinched, first ee enr Mec ee ANd Sere 

just bélow it. The pinch abeve the ligature produces nq 
Inest: the pinch it produces movement. In the 


former case the sensory nerves have been poisoned by'the 
woorara ; in the latter case they have not. This experi- 
ment shows clearly that the ends of the sensory nerves 
See eae by woorara like the ends of the motor 
though they are not ca affected, for a 
Sperre ta tie diagram will show the trunks of both 
emgtor and sensory nerves and' the spinal cord have been 
equally exposed to the poison, and thatthe only differ- 
ence between the skin just above the ligatufe and just, 
py ia a aoe endi of the sensory nerves above it; 
have been d those bélow it have not ‘been! 
iggped. LES ore almost certain that woorara in, 
Erge doses d dane and finally abolishes all 
A ecl a ae Ma 
it maybe SEE epee agen anesthetic, although fot ‘so ' 
powet{ul as chloroform, Ether, or merphia. . 
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WOTES 
THE American Adfociation for the’ Advancement ‘of 'Sclence 
will hold its thirty-first annual meetipg in Montreal during the 


-week befinning Wednesday, August 23, 1882, under the presi- 


dency of J. W. Dawson, LL.D., F.R43. <A large attendance 
ds expected from tke United States and Canada, und it is hoped 
that there will be a good ;number of visitors from the British 
Islands and Contiren-el Europe, The new Red Museum - 
of the University, then -to be opened, will contain remarkable 
collections, in pert gatfered for the occasion, illustrating Ameri- 
ean Gedlogy and Archwslogy. "The Allan and Dominion lines 
of steamers have placed -at ‘the disposal of the Local Committee 
‘a considerable number of pamages from Livefpoal to Quebec 
and back, at much redfced rates, and arrangements will .be 
made for entertairing private vixitors. Circulars, giving full 
particulary, will soon ‘be issued, but meanwhile it is requested 
thet’ any persons proposing to avail themselves of the occasion 
will communicate ss soon as possible with Dr. T, Stery Hunt, 
Montreal, Canada. 

A LETTER has been received by one of the local secretaries of 
the British Association, inttmating that Prince Leopold (Duke ` 
of Albany) had conserted to acoept the position of President of 
the Local Committee.for the annual meeting ofthe British Asso- 
dation to be held a= Southampton in the ensuing autumn, It is 
understood that the Earl of Carnarvon, the Bishop of Winghester, 


;| and Lord Northbrook, have agreed to act as Vice-Prealdents, 
-Answers have not yet been received from many other noblemen 


and gentlemen to whom similar invitations have been given. 
WHAT a treasury of information the U.S. Census is.com- 
pared With our owr meegre enumeration. We have recetved, 
for example, five maps, with accompanying statistics, under the 
title of “ Forestry Bulletin,” showing the pine supply of Texas, 
Florida, Alabama, Missimippi, and, Minnesote ; doubtless the 
series will be completed. These maps not only show the ares 
under-pines, but also the distribution of ‘the different species of 
pines, while, among othe- useful information, the text gives the 


number of feet standing. 


We can only ‘th's week announce the death ‘of Sir Robert 
Christison ; next week we shall give some particulars of his career. 

THE Royal Sociecy of New South Wales offers a prize for the 
bes? communication, contadini g the results of original research 
or observation, upon each of the following subjects i—Serles 1. 
(to be-sent-in not leter than ‘September 30, 1882). "No. 1. On 
the Aborigines of New South Wales, 25/7. No. 2. On-the treat- 
ment of auriferous pyrites, 25/. No, 3. On the forage plants 
indigenous to New South Wiles, 257. No. 4. On the influence 
of the Australian climates and pastures upon the growth of wool, 
25 Series II. (to 5e sent in not later than August 31; 1883). 
No. 5. On the chemistry of the Australian gums and resins, 257. 
No, 6. On water supply in the dwterior of New South Wales, 257, 
No. 7. On the embryology-and development of the marsupials, 
25J. No. 8. On the Infusoria peculiar to Austrglia, 257. The 
competition is in m way confined to members of the Society, 
nor to residents in Ausralia, bat is open to all without any rẹ- 
stricon whatever, excepting that a -prize will not be awarded to 
a member of tife Council for the time being ; neither will an 
&wardbe made for a mere compilatior$ however meritorious in 
its way—the communication to be successful must be either 
wholly orn pert the result of original obwervation or research 
on the part of the ccntripator, The Society is fully sensible that 
the money value of the prize will not repay an investigator for 
!| the exponditure of his time and labour, but it is hoped that the 
be regarded as a sufficient inducement and reward. 

papers will be published in the Spclety's Annual 


free of expense. It Is the intention of fhe Society to offer addi- 
tional prizes should this first attempt wo encourage original 


awe 
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scientific investigation beg reasonably The Soclety 


deserves the highest credit for the enterprise, and we hope they 
will be enconraged to continee it. 


IT was lately announced that a German in Rumis, Herr Ditt- 

mar, had found & way df solidifying petroleum, which would 
be of great commercial advantage, The method (we now learn 
from Dest, and. Zeit.) consists in heating petroleum in a still 
with 2, or at most 3, per cept, of soap, At first there is a great 
deal of foam ; and at 100° the whole massesuddenly becomes hike 
war. For liquefaction afterwards vinegar is used. So far as 
yet apear, invention is not applicable to rew naphtha. 
The distilled oilg at Baku (on the Caspian) should be solidi- 
fied, transported, and then submitted tb further distillation. 
A lively discussion on the subject recently took place “at 
the Russian Technical Society in St. Petersburg, and some 
objections raised by Prof, Wilchinski were not, it? is said, 
adequately met by the inventor, It was urged, tater alia, 
that the solidifying did not wholly do away with leakage, 
When a piece of the solid petroleum is laid on blotting-paper, 
the latter absorbs some of the petroleum, and the solid piece 
loses weight. The same occurs with wood, and the proposed 
wooden cases, saturated durmg transport, might give off vapours 
which, ming withegh, would form explosive mixtures, If 
cases impermeable by petroleum were used instead, the advantage 
of the cheaper chestsaronld fall away, Further, the consumption. 
of soap (not a very cheap material) is considerable ; thus 100,000 
cwt. of petfbleum would tale 2000 cwt. of soap, The fatty 
matter need not indeed be lost, but it would be lost for the 
naphtha district, as the carriage beck would not pay. Further, 
the solid petroleum could not be brought into the houses, but 
would require large central liquefying works, whence the liquid 
would be carried in vessel Herr Ditmar’s figures, showing a 
great advantage in the cost of transport of solid petroleum, were 
vigorously debated, and it was puinted out that the unloading of 
the chests was disadvantageous compared with the simple 
pumping from tanks, 
_ Doxs the resistance of a gas to the motion of a solid body in 
Jt vary with the temperature when the density of the gus is kept 
perfectly constant? To this a negative answer has been given 
lately by M. Hirn, as the result of some ingenious experiments ; 
and the deduction follows that the ideas at the base of the kinetic 
theory of gases must be giren up, for according to that theory 
(Clausius) the resistance must vary, other things equal, in the 
direct ratio of the square root of the absolute.temperature, M. 
Hirn, mdeed, affirms "that the pressure and temperature of guses 
are Dot constituted by movements, of whatever kind, of material 
atoms," His experiments were made with a pendulum arenge- 
ment in a large globular vesel of glass, the pendulum consisting 
of a rectangular glass plate suspended bya steel wie, which 
passed up through a stopper of vulcanised caoutchouc, The 
temperature wos varled between 11° and 50” C. In their reports 
on the memoir to the Belgian Academy, MM, Folie, Van der 
Mensbengghe, and Melsens, while recognizing the high ment of 
M. Hurn’s researches, are still not prepared to accept his 
results, It is pointed out, íszer alia, that the range of tem. 
perature is too limited. In M, Clausius hypothfsi«, moreover, 
the law of resistance relate? to re/iAimear motion of a disc if an 
Tee nite fluid, whereas the author experiments with a/fermazingr 
motion within a vessel Aersetscally closed, One of the porters 
thinks the vessel should have been carefully weighed before and 
after the experiments, Once more the experiments of Meyer, 
Stefan, &c., on mternal friction of gases have proved an incon- 
testable Influence of temperature. M. Hirn, in his ou, 
Indicates the far-yeaching nature of his results, and their Wearings 
on metaphysical questions, A réwweé of this part of his argument 
Is given by M. Melsens fh his report (Buil, Bag. Ac, Nos, 9 
and ro). e . 





IT is just fifty years since the first nymber F daden 
Journal wes published, and its founder, Dr. Wm. Chambers, 
gives in the number for January some interesting reminis- 
cences of its and hh» own long career. He haf reasof to be 
proud of both; his journal'has done much to spread sound and 
healthy knowledge, and all along in its pages science has had 
its place, The house of which Dr. Chambers is the venerable 
head has through its many publications, a large proportion of 
which are scientific, had no inconsiderable share in fostering 
and promoting the now widespread desire for thorough popular 
educatton.* s 

IT is interesting to observe that the nobles of Japen, whom 
superficial writers are accustomed to regard as an effete and 
useless class, are taking up wifh much vigour the question of 
education in Western knowledge among members òf their own 
body, A few yearfago a school for nie of Xtwaseku (the 
old daieri class) was opened in Toko. the fands necessary 
for a large and handsome building were contributed by the 
nobles themselves, and education in Western methods by trained 
native and foreign teachefs was commenced. A recent decree 
of the Mikado has ordered the establishment of a Senate and 
House of Representatives, and it is believed that the hereditary 
nobility, or a certain number of them will have seats in the 
upper house. In order to render them fit for these new duties, 
it has now been decided that all pupils graduating in the nobles’ 
school above mentioned shall be sent abroad to study in Europe 
or America, It may be added that the great majority of the 
Japanese students in this and other foreign countries are now 
studying wholly at their own expense. ‘Thus interesting fact 
would go to show that the thirst for Western knowledge in 
Japan is widespread ; otherwise the relations of these young men 
would not spend the comparatively large sums required for their 
maintenance abroad, - 


THE latest information from the East shows the efistence of 
wide-spread seixmic disturbance of an unusual kind. Details 
of a destructive earthquake m the Chinese province of Kansuh 
have been received. At one®place (Kanchon) 42 persons were 
killed and 27 injured. One hundred houses also were destroyed, 
and 120 animalskilled. At Chiebichou the damage wasannch 
giester, 347 persons were either killed or injured, and 300 
anmals killed. As frequently occurs on these occasions, the 
disturbance was followed by an inundation which caused such 
destruction that the Emperor has been petitioned to remit all 
taxes and dispense charity. From the Philippme islands we 
receive news of a violent eruption of the volcano of Mayon, 
which has ruined many cocoa-nut plantations and caused much 
alarm, The whole island of Ceylon has also been visited’ by an 
earthquake, which, however, did little damage, 

WE are glad to observe that the King of Siam is vigerously 
extending education throughont his territory. He has recently 
exected two new schools in Bantok. At one of these, where 
Enghgh is taught, number of his Majesty's sons and brothers 
are among the pupils. At the other"school only the vernacular 
is taught. - œ 

As we anticipated in NATURE a short time ago, the Chinese 
telegraph line» have been thrown open to the public, but no one 
could have been prepared for the manner in which this was done. 
The authorities have taken into consideration the fact that telg- 
graphic commypnicstion is new in China, and that its advantages 
will make ther way slowly among the people at first unless some 
vigorous steps were taken to make ghem known. They have 
accordingly decided to give the public free use of the Imes for 
one month, This bold and wise measure will, we doubt newb? 
fully justified by the result. ¢ ` . 


A ROUMANIAN, engineer, M. orescu, has invented a 
submarine sip, before which all inventions are sgfd to 
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pele. his hip, accofdifg to the statement of the inventor, can 
completely under water, the depth of 
immersion varying between rob and 300 feet at the option of the 
commemder. pon the surface the ship can be managed like 
any other vessel, its rate of speed, however, being less than that 


be guided for twelve 


of ordinary steamers, Tho diving is done by means of screw, 
vertically, and can be accomplished suddenly or gradually. In 
the same manner the ship can be made to emerge from the water. 
When the vessel is under water, enough light is supplied to 
enable those on board to see amy obstacle 130 feet ahead, and to 
the: ship’s motion accordingly. The ajy supplied to the 
vessel is eaid to suffice for the whole crew for about twelve to 
fourteen hours, In case of need the air reservoir can be filled 
again, even under water, by moans of telescopic tubes sent up 
to the surface, ‘The progress of the vemel, as well as the diving, 
axe said to be absolutely noiseless. We give all these details 
from the inventor's Statement with due reserve, but should they 
prove true, the invention would be likely to prove a highly velu- 
able one even for peaceable objects, apart from its great utility 
in naval warfare. e f 
IT is announced that, at the instance of the Marquis of Lorne, 
the initiatory stopa have been taken for the establishment of an 
academy of eminent literary and scientific men in Canada, after 
the plan of the Assembly of'the Immortels in France. The 
proposed body is to be composed of six sections, representing 
Englsh and. French letters, history and archeology, and the 
mathematical physical, geological, and biological sciences. It 
is probable that there will be ten or twelve members in each 
section. Dr: Dawson is spoken of as the first president. 


THI Boston Society of Natural History have published in a 
seperate form various papers on the Paleolithic implements of 
the valley of the Delawaré. 


Pror. Kizcunorr, of Halld-a-S., announced at the last 
meeting of the Saxo-Thuringian “Verein für Erdkunde” that 
the second German Geographical Congress will take place at 
Halle dyringths current year. A committee bas been formed. 


ON the day following his resignation as Minister M. Panl Bert 
was nominated president of the Société de Biology, filling 
the rbom which had been vacated by the death of Claude 
* Bernard. A 

A SLIGHT shock of earthquake was noticed at Agram on 
January 9 2t 2.29 a.m. EST i ` 

WITH regard to the Yasenette expedition the latest news 
received at St. Petersburg,’ January 28, from Irkutsk, states 
that Mr. Melville bas started for the mouth of the River 
Lena fo resume the search for Lieut. De Long. The rearch 
wil be carried on with the utmost vigour with the aid of 
the naves, The supply of provisions is plentiful, so that if 
necessary the search may be prolonged until far into the summer. 
Mr. Melville will be accompanied on his expedition by the 
captain of the steamer Lena, e. 


AT the meeting of the Geographical Society on February 13 
Str Richard Temfle, Bart, G.C.S.L, formerly Governor of 
Bambay, will defiver a lecture on the Geography of the Birth- 
pleod and Cradle of the Mahratta power in Western India, The 
lecture will be illustrated by the author's own sketches, which 

e hgve been enlarged for the occasion by his brother, Lieut G. T, 
Temple, R.N. ; ub We 

From the Compie Rindu des Séonces, just -issued by the 
Fredch Geographical Socifty, we learn that at their next meeting 

February 3, some interesting letters will be read, including 
* one Dr. Crevanx, who is about to explore the sources of 
the Pilcomayo in the’ Bolivian Ales, and afterwards descend 
the river to its month, ge paper will, alsa be read by Col. 
Venfakoff on the unexplored parts of bia. : 
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Tux Moscow Society of Ni have appointed a special 
Commission to inqflire into the enco of the decrease of 
forests on rivers and streams, This Sofiety intend to cele- 
brate, $n May 14 next, the fifteth anniversary of the doc- 
torate of their vice-president, M. Chagles Renard, who has for 
forty-two years rendered eminent service to the Society as well 
as to science. i è 


AN important meeting of the Executive Committee of the 
Parkes Museum was Reld on Friday, Prof. Berkeley Hill in the 
chair. The Cura-ót, Mr. Mark H. Judge, as of the 
recent Internationr] Medical and Sanitary Exhibition, presented 
the final report of the Exhibition Commitee, which, after 
giving a detailed azcounwof the ofigin and success of the under- 

i concluded as follows:—‘The work for which the 
Exhibihon Comm:ttez were appointed having now come to an 
end, they have the satisfaction of handing over to the Executive 
Committee of the Museum the sum of 9337. 11s., together with 
furniture and fitthgs to the value of 100/,, while contributions 
to the Guarantee Fund to the amount of 86/, 19s. have been’. 
transferred to the Parkes Mu«eum Building Fund, making the 
financial resnlt of fheir labours a profit to the Parkes Museum 
of 1,120.” The Honorary Secretary, Dr. G. V. Poore, read & 
communication from the Council of Untversity College, in which 
that body agreed, with some modifications, to proposals which 
had been made in behalf of the Museum te the Counct of the 
College in refererce to the erection of a building for the 
Museum, After along discusion the modifications suggested 
by the Council of Jn:versity College were accepted, and it was 
resolved that steps should be taken to obtain the funds necessa y 
for carrying out the scheme, which embraces (1) the building of 
an addition to the north wing of the College for the -purposes of 
the Museum; (2) an endowment for the mamtenance and 
management of the Museum; (3) the Museum to be opened 
free to the public and to be placed on a somewhat similar 
footing to the North London Hospital, £4 to be autonomous, 
with due representation of the Council of University College on 
the Executive Comnittes of the Museum, It is estimated that 
30, oco/, is the sam that will be required thus permanently to 
establish the Museum as a national institution. Towards this 
Mr. Thomas Twining of Twickenham, had written to say that 
heewould subscribe the sum of rool, if one hundred promises of 
a similar amount were obtained, Promises of subscriptions may 
be sent to the Cucator at the Parkes Museum, University 
College, Gower Steet. Subscrptons may be paid to ‘the 
account of the Parkes Museum at the Union Bank, Argyl 
Place, Regent Street. 2 


TH additions to the Zoological Society's Gardens during the _ 
past week include a Toque Monkey (Macacus gilaatus d.) from 
Ceylon, presented by Aira, Evans ; an Arara’s Fox (Canis asert) 
from South America, presented by Mr. Owen E. Grant; an 
Indian Vulture (Gyt, bengalensis) from India, presented by Capt. 
Th. Leportier ; a Caimpanzee (Anthropepithecus troglodytes 9) 
from West Africa, deposited. 32 
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scription raised in 1878 for the support of the Observato for 
the establish- 

ment actyity, and his Re ifyi 

that th) fonds 

are being 

vantage to the progress of ; 

instruments the equatorial of 15-inchBs a the meridian 

circle, and the mericiay photometer, høre been kept in active 


proof 
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A single 
in a minute, or one in twenty seconds. With an asmistant to 


circle, nce, the Cae ja da and Observes the time by the 
chronomet@r, the time is reduced to five seconds. It is pro e 


that, as the observer does pot remove his eye from the i 
the accuracy of the observations is i and the satellite 
followed nearer to the point of disa search for 


with two in the spectrum of of 1881, as described 
by Dr. Konkoly; ‘ » while other comes have a 
identical with that o the stars Gf Secch!'s fourth type 


comet contains a substance as unknown, which one star 
only is as known to contain,” star L? Puppis was found 
to have a ed spectrum ; its declination’ is more then forty- 


M ar eas seca e (hs pokdon for 

1875:0'1s in R.A. 7h? om, 431., N.P. D. 134* 26/. 2. spectra 

Of all the stars north of -— 40°, marked as red or coloured in 

Dr. Gould ^ work have examined at no 
ity of detected in the majority. 


visible in the latitude of the O ; Was essentially com- 
pleted on A 25, 1881, bnt it is intended to continue the 
observations ae yeas, as the necessary delay in reduction 


; the other a little fainter ; the interval between the two 
stars is supposed to be divided into ten parts, and the tness 
of the ster under comparison is estimated on terns of in- 
terval, Prof. Pickering mentions that out of ahont nine thousand 
comparisons required for this work, nearly a quarter havo been 
already made. 


An important and much-wanted iographical work has been 
undertaken by Mr. Chandler, viz., the co ing of references to 
observations of stars of known or , those of 


pariso photometritally, 
and to effect a reduction on a uniform of all the observa- 
tions of the variable-stars of slay tag e 

The staff of computers em upon the ordinary reduc- 
tlons of observations with all instraments includes several 
Indies, We suspect that those who are com and have had 
opportunity of judging of the work of the Lise oad (who 
is to be found than at Harvard Observatory me 


AND EMBRYO OF AZOLLA,— The development 


known, have been followed out by Prof. Begpen (Zam 


Univ. Arzikrifr) in the case 


WE 
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embryo like a cap, 


ike ein 
macrosporangia, 


orignal position and al naa ight angle frm he 


which covers 


behind 


brown cap is at the seme time 


= pushed 
rced th The hood.like 
finally spi gend © embryo. e 


of the petiole at its On section ofd 
were found not to occur on leaves, but as a rulo only on’ 
first half doren or less which appear oa each branch in thew 
spring ; and later on in when these have fallen off, 
one may sometimes examine the leaves without detecting a 
: uced 
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them in earligr ig the year. From an examination of 
the specieg it would eem that the greater number 
two or more or confluent glands situated where 
the blade and petlole j and fn these few s where none 
were discovered, it is te le that a examination 
In the spring time may show they exist. Thus on P. tremula, 
the variety, a careful examination in early May failed 
to show & e gland; but a week or two later, after several 
days’ rain, the young branches very rapidly for & short 
unfolding many new leaves, and the first three or four of 


these on each branch bore large and active glands. The nectar 
is greedily gathered by insects, chleily Hymenoptera and Diptera. 
The most numerous were the ents, as is usual in such cases, 


would fight rather than give up a position «ear a nectar- 
secreting gland. ‘The author regards these pU 
(The Botanical Gasette, Crawfordsville, November, 1881.) 
FAUNA AND FLORA OF THE WHITE SXA.—Àt & meeting 
of the Natural History Soclety of St. Petersburg (April 23, 
1881) Dr, Chr. Gob! gave a sketch of Prof. (C i's re 
on ion to White Sea, which appears in the 
. ceedings of the Society, in the Russian tongue, and is illustrated with 
` three coloured plates, The bethymetrical distribution of the 
daeur d de Aet ar ght tape pen eee ange did 
S Islands and that of the Scandinavian and Arctic 
coasts. In the White Sea there is a distinct though fully deve- 
lo littoral zone, chiefly marked by the presence of Fucoids, 


Flagellatu, Afw/ricilla usar new gemi and species ing a 
protoplasmic body of protean form without nncleus or contra 
vesicle, but having several cilia; Fuwv:anla marma also new, with 
an ovum-like body, flattened hori at the with two cilia 
and one ortwo round marks (Sckildchen); Da boreale n.g. 
and sp., with a spherical body, prolonged into a curved beak, gtvi 
origin.to'one long cillum. In the dead cells of Pylaicella 
other Phseospores there was found a colourless form of a Laby- 
rinthula which had previously been found thriving in the cella of 
a Lemna; Finally, a new Moner, Gebiel/a boreahs, which shows 
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Tur GROWTH or PALM8.—In a pa ue) recently 
read before the Botanical Section the St. Serie 
Society, Mr. K. Friderich, describes in 


in the open 


E 
Hid 


n 
d 


: 


palm depends, assistance. 
te aria n a sitting-room, one must the 
of the trunk. with moms, w ls to be kept. damp in order 
favour tho development of the roots. the base of th 
-trunk has almost reached itr:norntal thickness, then 
evelopment of the trunk which takes 


i 
3 
4 
i 
5m 


if 


than in 


cal growth by domg so, and wither gradually. Inaddi- 
tion to- this wien in ths eeste. of A sacckariferer, 
new gre from theo axils (Digttach- 


not grow thicker fn the course of time, 
explanation of the columnar almost evenly But 
careful mea«uremers that were made for years [ers -led Regel 
to the conclusion that a thickening of the trunk actually 
place, which probably afhonnts to an increase of about n 
the original erence of ths trunk. “ò 





AND: LIQUIDS ON THE 


ACTION OF GAS 
UH Y Om SEEDS 


e VII: 


frequent ; Dut in tae ice 
in which the action the gases and liquids lasted longest, 


certnin quantity of seeds and a relatively large volume of gas; 
after Introducing the seeds into the bulb, tha two extremities of 
the tube were heated, and drewn out, so as to form, on each side 
of the bulb, a nearly capi neck; one end was leftefree, while 
the other was by means of an indla-rubber tube, with 
the generator of the gas that was to fill the bulb. The air was 
completely displaced in the latter by allowing the gas to pass for 
some fime through the npparxtus; after which, without pre- 
viously interrupting the of the gas, the bulb was sealed 

fusing at the blowpipe the two ca necks. 
i: a large number of vith seeds and with dif- 
ferent gases ; the greater number of bulbs contained air 
seeds, while some contained seeds that had been moistened ‘ 
swollen with water. On the’ bulbs the seeds were sown, 
and their vitality messured by the percentage of those that 
germinated on xolst quartz 

Experiments with air-dry seeds of Medicago sativa in dry 
gases 1— 


Number of in of seeds 
Gast the Te- that the 
uA m Ree germinating power. 
. 7 , MOTO 
Air (not ih buIlsy two years’ 83 
Ai (not in bulbs—an- f, More than go 
other sample) three years 
ses 7% " ; 93 
H ii 1005 an 
Carbon monoxide 803 se .. 93 
Carbon dioxide 103 us S00 24. 
»- » n . "n 
. Marsh-gss . 550 c. 7 ` 
Nitrogen protoxide ... 214 PE i$ 70 
” ore wee 48 & 
Ammonia is ar 3 Om - 
. 132 
Sulphur dioxide Be. 4° 
» ” 40 Io 
Sulphuretted hydrogen. ^ 


Chforine and hyd-ochloric: acid gaf ra 
ir vitality. 


action of the differen: gases cannot be compared, for tbe expe- 
riments not all >egun' at the: same tirhe, nor extended over 
ihe aal period, 20r: vii the same sample of geeds used in all 
the experiments. + 

"Whenever seeds moistened with water are kept in the-above- 
named gases, their germinating power is yery rapidly destroyed. 


. 
* 1 
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of dilution. It was observed that, when the 
less than 50 cent, of alcohol, the seeds 
easily got swollen, and were rapidly killed, The 
the results of ts where Lucerne 


the seeds, 

were made to see the action of -alcohol when 
at dithrant deg ae 
solution 


are 
seeds, from the same 


and water :— 
of the 
Degree ord gei Pecestqo of sedi teat 
scale, per cent iu power. 
BO tee var Se) n o 
g 4 oni A E o 
M "Ss " 23 
90 B sss s 62 
100 25 m 25 6 
Ioo ws ... iz is 
Absolute or nearly absolute, alcohol rapidly destroys the ger- 
power of some kinds of seeds, sach as what, flax, ko, 
‘In some cases seeds resist the action. even of boiling ds, 
when the temperature of the bo point is not too ME ce 
been for 160 houfs in 


-|-enable them to 


2, 1882] : NATURE UC 329 
e * TIAE 
Itis*ülso a well-ascertained fact thaf moist heat acts much more to be taken in washing the seeds, thf of: 
y on seeds heat. We may safely conclude | which had to be tested on the moist bati well with 1, and 
therefore that when the physical and cherfical conditions of the then with water ; the presence, even of trates, of the solution in 
medium in which #. is placed ‘are unfavourable to its ger- | which the seeds had been immersed vas sufficient, in some 
mination, water is the moat. powerful agent in rapi 7 destroying cases, to entirely prevent germination: The following are expe- 
. y experiments on the action of on riments made with Lucerne seeds i— 
confirm conclusion, ® . Number of daya of 
out seeds kept in oxygen and in n protoxide do not im which the dens S 
: aT n a M Gace c ie ramma 
ept in oxygen. o co. 
the dt Come aad og cae fe thse of Borscow and | || op olicsolution of iodine gro PS 
P who osia that nitroge protomde can cause 5 i onie 757 682 *. 
IL. Adin? of Lipsii The air-dry -seeds were kept in e |» ©  ‘Smechloride ... 757 “6 
- different liquida in well-stoppered bottles, In some liquida — " . ® è » o» 376 one 
soveral A seeds were put. The following are some of " " mercuric chloride, 756 4 
the results of experiments with the seeds of Lucerne or Afi Glycerine — ,, — copper sulphate n ride 
setioa .— . » 7^ » » MD 
] Number ef daysin Percentage of seeds 5 » amenic t7 w 13 
Liquids used. icra ag Tul. that the 2 li wo, ” » 321 Es 
mained power. | Alapholic potassium sulphide a2 a 
Methyl alcohol... aes aar see I $ ammonmm ,, 2 o 
, i » (absolute) 34 s Glycerine ,, potasium cyanide 157 is » 
Amy 3 cn fer » » ap ” 3 Ses '3 
Ethyl eher .. .. ih 29 Alcoholic 5, camphor... " .. 757 0. 704 
yn s in 5s 3 I » phenol .. A ur e 65 
om  .. » d 2 Ether 3 f s ju sd 694 
» S es . 
S =, » rh All these solutions easily destroyed the germinating power of 
Carbon tetrachforide | as » 74 wheat. 
»  dimlphde .. 5 .. 2 D The following results show the action of saturated alcoholic 
MED »* hoa k sla solutions of gases on Lucerne seeds :— | 
Ethyl iodide ..: 350  . 654. Number of days Percentage of 
nc in 792 E 52°5 Solution (alcoho! at 99° Lin whlch the mods at 
Glycerine ies d ds de Gay-Losssc). oo Psion it i 
35 eve E power, 
Benrol ... is n ation 
us UN bM clc s T a] 
Nitrobenzol .. 97 > 174 aülphur dioxi 585 u 3 
ern É ol E ED oo X OO ee 
xpo A oi 4a NEL CLA ous 
»  andalcohol(93)  ^709 Ü 37- Laboratory of Agricultural (R. Scuole Superiore 
In the experiments with methyl alcohol and with glycerine the 


UNIVERSITY*AND EDUCATIONAL 
INTELLIGENCE 


OxForkD.—Dr, Acland, Dr. Burdon Sanderson, and Mr, W. 
W. Fisher, having been examiners for the 
Fellowship, give notice that an examination will be 


of electing a Travellmg Fellow on Tuesday, 
are to send their names to Mr. Fisher 


for examination®m more 
than two of these jects. 


Candidates for the Natural Science ‘Studentships who make 
Physics their principal subject are recommended to offer them- 
for : 


Candidates fbr the Natural Sci tudentships will also have 
to show that they possess eich a knowledge of Classic as will 


ns, 
< Sn g Convocation wil irs to pass 2 decree 

the Curators of the University to pay tô the 
of the Museam a sum not 2 


Laboratory, as as, with . 


students in the Ph ; 
-tional cnpbbards for containing diaprate and drawhiga, 


| Causrmer—The following elementary lectures chentistry 
are being = 1—Prof. Liveing’s and Mr. Mains (St, John’s 


Br Lowi Dore, Ce 

M Elements; Mr, L ing), 

tures; Mr. Walker (Sides, Chemistry ; Mr. 

is lefturing on Heal, at St, \Johnig; Mr. Glarebrodk (Trinity), 
. e * 


, 
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also on Heat ; and Mm Shaw (Emmanuel), on Conservation of As in the Batrecha, tfe fore part of the 

Energy. 4 . ee | cartilage is oontluuous with the in t; but the 
- The followin g aree advanced lectures Ch peli i free eka The free ao: Meckellan rod 15 quito 
Prof. Dewar ; aopa Mr. Trotter (Trinity); Elec- front of the ege-5alls, and is near as the hind’ sus- 


ratory; also advanced demonstrations by Mesmux Shaw and 


Glazebrook, 
In. epaia H Trof Hughes is lecturing on Stratigraphical 
Tawney, on Fossil Echinoderms and Crustaceans, 
CUR. Dr. Roberts (Clare College) is also taking a 
class in Petrology; and Prof. Hughes makes periodical field 


excurrions, ° 
Dr. Vines (Christ’s) lectures on the Aritmy of Plants, with 


practical work; Mr. Hicks (Siin) Botany, 
chlely Morphology ; Mr. Saund bono on Elementery 
Botany ; and Mr. - Hillhouse, on «he Anatomy and Physiology 

of Plant at tho Museums," 


Mr. Balfour gives qJe- 
Le glia orphology, with practical 
work, as usual Dr. Foster’s elementary course of Physiology 
is continued ; Hosp ui eg a ER oie Gaskell’s, on 
R Cuneta aC and Mr. 
s, on the Central ervous S 

Pid Humubry loctvres on the uecous em and the 

of Special Sense, and takes a class for "lripos and and 
work in Anatomy and Phys . Dr. Creighton has a class 
for Osteology, and Practical Human Anatomy commenced on 
January 20. 

Prof, Stuart is lecturing on tbe Theory of Strictures. The 
Ve ec ie i e cue ci me 


advanced mathematics 
The last Senior W ger tie la is Mr. R. 


A. Herman, of Trinity educated at Edward’s 
School, Beth; his e UD ‘Mr, Routh, e second 
ter is Mr. J. gee of St, John’s College, educated at 


BI s School, Tiverton ; his pnvate tutor was Mr. R. R. 
Webb, d of St. obn’s. The third wrangler m Mr. S. S. Loney, 
of Sidney educated at Maidstone Grammar School and 
Tonbridge School: private tutor, Mr. Routh. St. John’s has 
four wranglers of the first elght ; Trinity has only ond wrangler 
besides the Senior. 
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SOCIETIES AND ACADEMIES 
LonpoK 


Royal Society, December 8, 1881, —'' On the eet 


Of the Skull in osseous,” by W. E. Parker, F " 
* The materials for the peper were kindly sent to me 
by Prof. A. Agspiz; were the use of Mr. Balfour 
and myself, and consisted of fifty-four small bottles of « and 
embryos in varicus These very valuable were 
obtained from Eleck e by Mr. S. W. Garman and Prof, 
A and 1 of the embryos were described and 


Wilder s Mr. Balfour has obtained from Prof. 

sdblt fishes in spirit ; and I am indebted to Prof. 

adult bf the state. 

* part ofthe work has been done with the assist" 
P ker, and their foint labour will 

organs of the adult fish. 


made on em pod from one-third of an inch 
to 4$ inches in length ; 1 have (artif ) divided these into six 
stages. Cartilage was being formed in smallest examined 


consistent, and I succeeded in dis- 

out ail the The large notochord stt this stage bends 
downwards under the ing hind-brain, and up a little 
at ies freo | and paèsing into the lower part of tho fissure 
Detwetn the mid- and hind- it reaches beyond the middle 


e 
e 


peusoriup, or proper region ; 

the hinge of the mandi Pu ae ae Ee 
permanent. The uppermost element ef the hyold arch is an 
anvil-shaped cartilage from the first, and ossifies afterwards, as 
the hyo-mandibular and symplectic bones. As ted out to` 
me by Mr. Balfour, its dormi cd Wp conibunonk, oae 
with the auditory capsule abore. The basi-hyal is 
ossified, but distinct , cerato-, and hypo-hyel segments are 
already marked out. our larger and one smal rod of cartilage 
are seen on each tide, ‘acticul with a median® band ; these 
are the branchial which ndrify before th undergo 
ae In bia stage there are no omen lamina as yet 


Mere, in this stage, :n connection with a ee mc 
t gen characters,- 


x 


pril duk, we have threes importan 
nthe ORY ofthe. distal end: of themandibrilar piet 
od o ximal end' of the hyoid pler with the akull, and 
Nerii a poritior. of the hinge of the jaw coupled with the 
E ees ium. The hyoid arch has 
its segments formed much earlier than in the Teleostei, and the 
‘* pharyngo-branchiails” are not” independent cartilages, as in 
the Shate, 
. The third st os two-thirds of an inch 
considerable advance in the development of the 


ate eee is more solid and more 
ve ap 


palato-quadrat ice, whilst innde they are separated by 
a large pyriform wedge of cartilage, the intertrabecula. 
thick, eounded, free fore end of this median 
ment of the great ‘nasal " and the 
of the trebecole are the rudiments of their “ 
There is only a floor im the occipital region, but the wall-plate 
of the chondrocraninm has e sud CUBES cartilage running ` 
rye irom Pio ead fe capsule into the 
—continuoas in 


proximal 
ofthe ospenodun, die epa quinte on whose dorsal 
end is the free pedicle. The wide Bid 


ee ee te condyles 
rontal suspensorium, is like what js As d 
soctoxia wall of tha Anurcas larva. A splint bone, the para- 
sphenoid, as in the tadpole, has now made f eppearance 
The largest embryos reared by Messrs, Agamiz and Gorman, 
which are about one inch in length, form m recetas these, 


_| are rapidly acquiring the character of the 
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“sphendid the first afe-cranial centre ? but the exoccipitals are' 


-just & also, . 
SR apetical bonds udi now be seen Wi. fine Ra Enn 
transverse sections, afd the palatine and are 
large leaves of bone, applied to the o o bar; tho 
mesopterygoid is onl as large as them, but is relatively 
much larger than in pip X . i 
While doubling its length, y Lepidestens gains a 
cranium mygh more lke that of the adul; iis e my 
stage. Thè general form is now intensely modified by the 
fo wth of the rostrum, which is two-thirds the length 
of the entire skull. ` The cornua trabeculss now reach only two- 
fifths of the cistance to the end of the beak, and the pterygo- 
arcade reaches but little further forwards. bony 
matter of the ''cephalostyle" is now ed towards the 
hinder half of th® notochord ; it is now the basi-occipital bone, 
The exoccipitals and pro-otics are growmg larger, there are 
both sphenotics and alis Also, below, the quadratft, 
metapterygoid, and cenie hivo appeared; and behind 
the ix eee the hyomandibular, symplectic, epihyal, cerato- 
hyal, and hypo-hyal centres; and the epi-, cerato-, and hypo- 


branchials have a bony sheath, 
In a young idestens 4j inches long (nearly), the approach 
to the adult state of the skull has been very great; the 


terwabecula, which was at first merely a small tract of 
cells binding the trabeculse i t, ls now three-fourths 
the length of the entire ; to 


d 


tired to the hinder third of the notochord; which is much 
shrunken, 

. There are now two centres (as in Aia calva) in the articular 
region of the mandible; the quadrate and metapterygold centres 
riso rut i the hyo-mandibular and symplectic are 
_ther onl the size of the mandibular suspensorium ; 
basi-hyal is very large, is composed of two parallel pieces, and 
is Hyxtnold, 

No clear Rees of the morphology of this type of 
skull can be had unless it be seen in the light derived from that 
of the Elasmobranchs, the Sturgeon, and the Anurous larva on 
one hand, and that of Ama calva and the.jTeleostel on tho 
other, 





in cap D and slip x, 
Y shows: tho holo in ca through which the 
solution is introduced, and by the introduction of 


tion 
a glass tube through this holo the state of the 
charge is seen by observing the colour; the jntecior - 
forms the negative electrode, and the amalgamated lead 
ye, 
e. e 
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(Afolessus obscurns, Geoff. 
ec pe being suid to 

Cobbold called attention to living examples of Lewedera under 
the microscope. Mr. G. Maw read 2 :communication on th& 


extremely rare, Dr. T. Spencer 


Life History of a Crocus and classification and distribution of 
the genus, * He says the corm tunic is the onl permanent record 
of perennial exi and even this in the state lasts but 
a year. Minute stud the surface of the corm, these tu- 
crease as and ultimafely secure the life cycle ; the new 


corm is implanted on and finally absorbs the The tunics 
are homologous with leaves, thelr fibrous net-like structure 
gas ky maoy eal patieris that by a fragment a species 
can bè determined, Certain Creci are constat in colour, others 
are exceedingly variable, and still others change in tint as found 
from east to west: C. cancellatus being purple in Asia Minor, 
lilac in Greece, and white in the Ionian Islands. The stigmate 
are so variable that Mr. Mé@w thinks that Mr. Baker’s threefold 
classification, based thereon, fails, Grouping of the genu: is 
necessarily to be founded on & combination of characters, for 


the overlapping and of single ones militate 
the ence of À modification of 
Herbert's cation is, by the author, preferred to those of 


Haworth and Baker. The crocuses are confined 
to the Old World and Northern Hemisphere, their chief area 
of distribution being around the Mediterranean and Black Sea 
Mr. Maw divides their region of occupation into nine sub- 
districts. C. difforus bas widest range of and 
extends from Italy into Georgia, and C. sattows follows, ranging 
from Italy to Kurdistan. Certain Mediterranean islands, on the 
other hand, present curious examples of quite a local distribu- 
tion, The author expresses d of the existence of wild 


hybrids; and he points out the great 
nearly aad oad a 
jape “On Asteroidea of tho ‘Challenger’ Expedition. 


ENS i Tepresentati un 

co 34 species of ridge 
oni. af only known previously. Of the 32 new species, 
3 belong to Pteraster, 4 to Reaster, and 20 to, Hymenaster—a 

now found to waters, The remain- 
3 new genera, vir: 

I species, —Tho 
the Occurrence of a 
Staminiferous Corolla in the Foxglove and in the Potato’’; 
staminody in these plants seldom having been recorded and 


be world-wide in deep 
a. 


Chemical Society, January 19.—Prof, Roscoe, presidant, in 
the chair,—The following papers were read i—On the chemistry 
e F. Crom end E. J. Bevan (we give à 
report of this )—Dr. Carnelley then read s epe 
on the action of heat on mercuric chloride, About vo 
months ago the author exhibited tp the S some experiments 
of the action of heat on ice and mercuric chloride under low 

and y read & on the subject before 
the Society. Two propositions were advanced— (1) that 
when superincumbent pressure is maintained below a certain 
point called **the critical ” it is impossible to mat ice, 
mercuric chloride, and probably other substance, no mutter how. 
great the heat apphed; (a) that under these circumstances ice 
and mercuric chloride attain temperatures considerably abore 
their natural melting-points without melting. ob- 


Subsequent 
bat have been una 


servers have confirmed the first bf 
to verify the*second. The author has therefore repé&ted his 
with mercuric chloride, and in tion hgs 


previous experiments 
made determinations of the tem of mercuric chloride, 
heated in a vacuum, by dropping the heated solid into a caleri- 


meter ine, benzine, and petroleum, Seme 
unexpected were o When fhe salt is pressed as 
toe bulb of the thermometer, and 
heated 


° abore 


a vicum, the thermometgr rises 21° to 
° * 
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the ae -pomt of eth mercuric chloride;. though. still sur- 
rounded by, the solid salt, "When the salt. is in the form of a 
solidified: cylinder; the temperature rises 15° above the melting- 
point. When a turpentine calorimeter is used, the temperature 
of tha mercie chloride came out 100° above the ordinary 
melting-point; but with petroleum or. benzines. temperatures 
above: the ordinary’meltmg-point.could not be obtained.. The 
author therefore-withdiaws his statement, and concludes 
that although mercuric chloride'does not fuse when heated under 
diminished ure, its temperaturo never rises appreciabl 
above its ine ing-point.. The high temperatures indi. 
dated: by the thermometer being due to the diffusion of the super- 
heated vapours ofithe mercuric chloride through the pores of the 
solid salt. The’author also concludes that'turpentix® cannot be 
used-in a calunmeter. forthe determination: of theespecific heat 


tion of heat, due probabiyto the polymerisation of the turpentine, 
Hence: em of Regueule’s : 

which turpentine was employed; are probably too high; ih 

it may be remarket, ın almost: all cases higher. 
numbers, that observer having- used coaltar ns 
specific heat of-mercuric chloride is 006425, and.of zinc chloride 
_0*14301; neither value being'altered by a rise of. temperature: — 
Contributions to the history of.ceriurà compounds, melu the 
analysis of Rhabdophane, a.new. British mineral co 
Cerium, Lantkanum, Did Y by W.N. 
On the reaction of chromic:anhydride with. sulphune acid, by 
C. E. Crom and A. Hliggino-On dibenroybanilin and its 
isomerides, by A..Higgin:. - 


Entomological Society, January 18.—Annual Méeting.— 
An address was delrvered- by the president, H. T. Stainton, 
F.R.S., and the follo were. elécted to serve on 
the Counul. for, 1882 :—President, H., T. Stanton, F.R.S. 
Treasurer, E. Saunders F.L.S. Librarian, F. Grut, F.L.S. 
Secretaries: E.. A. Fitch, F.L.S&., and W. F. Kirby. Other 
Members of Council: W. Cole, F. Du Cane Godman, F.L.S., 
F..P. Pascoe, F.L.S., O. Salvin, F.R.S., W. A. Forbes, B.A., 
^ E.L.S., E.G.S., Rev. H. S. Gorham, Cord Walsingham, M.A., 
F.Z.S., and.C. O, Waterhouse: 


PARIS 
' Academy. of Sciences; Jra y Jamin in the chair; 
T 


-—The following papers were read nrthe: explostve ware, by 
M; Berthelot: It 1s not a sound-wgve travellmg with a velocity 


de on the physical constitution of'the medium, but a 
change of chemical constitution pro M. Berthelot: re- 

; itx As to ence of the velocity on 

, tho diameter, thi less and less as:tho increase of the 


diameter allows more freedom of motlon to the molecules &nd. 
diminihes friction. The total. 


agrees w 
made during 1881-st four points of- Haut-Rhin and the Vosges, 
by M. Hirn. ‘The. stations are—Thann (alt. 350 m.), Munster 


(alt; 388 m.), Col de-ls-Schlucbt (alt. 1154 m.); and Colmar (alt. 
i difference between a black- 


Inter alia, the maximum 


— Remarks on a note of MM. Mignon and Rouait, on prbcesses 
of coppering, by M. Weil. , Hedenigs that he uses. organic acid" . 
merely Fog ee the spherical representation. of 
surfaces, : boux,—On o transtendent equations,. 
M- Laguerre.—Oa Fuchdan fnctibrs, by M. [or cir a 
means. of extending the theory of-imaginaries, without making 
use of imaginaries by M. Saltel, —Mew. manner. of ‘employin 
the-principle of least action, in. questions of dynamics; by M. 
Brussinne, —Determiaation, by means of the microphone, of the 
vi columns of air, by M. 


odes- and ventral 
Sero-Carpl A small graphite misrophone ia applied to, an 


elastic membrane on 2 ond this is htinto the- sound- 
ing-pipe. The ce of a node Is indicated by.a roll (rosde- 
ment) in the telephane, like that which the ent gives 


with induced currents, In the ventre] segments the sounds are 
more'apart and rere. One does not hear the "nusical sound of 
the pipe On spermatdyenesis in Annelids and Vertebrates, by 
^ ter. In Annelids he has observed two generations of - 
matoblasts formed on the iftner surface of the ic pouches. 
eode ner i ia 


The secend, g from. the first, are 

matozoids (the nuclei forming the heads), M. Sabatier conside: s 
that 1 is in Vertebrates may be similarly ed. 
—On thd rfe of the amnios inthe production of anomalies, by 


M. Daresti. In an anomalous fcetus-of sheep he finds confirma- 
tion of his view that deviations, and. y congenital club- 
foot in man, are the consequence of compression of the body of 
the embryo by the amn‘os arrested in {ts development, —On the 
vegetation of aquatic plants in air, by M. Mer; He concludes, 
that if certain aquatic plants cannot'form ®ranches in freecair, it 
is simply because their tissues are unable to resist active transpl- 
ration, and not, as in the case of aerial plaats ipmersed,-because 
they are incapable 5f development-and nutrition in ar, They - 


can live in-air, provided this is moist, and can.prodwce starch if ' 
it sometimes more than in water. But there are very few. 
in which the samo will: act in’ both media, — On. the con- 
centrc bands of X by M..Lévy. —On the barometric 


elspars, 
ight of. January r7, 1832, by M. Renou. ` This on the parc de 
Samt Maur (alt. 49:30 m.) at Io a.m, was 782°13 mm. ; reduced 


to seatlevel, 786:9a'mm. nearly & century, there hos 
only-been one h slightly exceeding: this, at Paris Observa- 


ed at Antibes (m 
observed at (in the south of. France), about which M. 
Naudin had written him, It lasted a fortnight. 
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PROFESSOR AJUXLE YS ESSAYS 


Science and.Culture, and other Essays. By Thomas Henry 
Huxley, LL. D., F.R.S. (London: Macmillan and Co., 
1881.) 

HIS ‘collection of Prof. Huxley's more recent lectures 
and ys appears as a companion volume to the 
previous sy rud collections of the same kind. The 
first thing, thesefore, that naturally occurs to us is to 
compare this series with its predecessors, for when an 
author has been so long and so prominently before tlle 
public as Prof. Huxley, and when the authorship has been 
of a kind so varied and orginal, we cannot but entertain 
fears, even for the strongest man, that signs of exhaustion 
may become apparent in the works of his middle life. 

But if any one should entertain such charitable appre- 

hensions on behalf of Prof. Huxley they may immediately 

be quieted by the book before us; the eye is as clear for 
seeing and the arm as strong for hitting as they have 
always been, and on every page we- meet with new 
instances of that same versatility of learning, force of 
thought, and bnilliancy of style which, while producing so 
wide an influence on the science and philosophy of our 
time, have justly placed this distinguished leader of both 

in a class sui generis as an expositor. "E 
The first essay, as the title of the collection signifies, 

is that on Science and Culture. 

“From the time that the first suggestion to introduce 
physical science into ordinary education was timidly whis- 

, until now, the advocates of scientific education 

ve met with opposition of two kinds. On the one hand 
they have been pooh-poohed by the men of business who 
ide themselves on being the representatives of practica- 
ility, while on the other hand they have been excom- 
municated by the classical scholars, in their capacity of 

Levites in charge of the ark of culture and monopolists of 

liberal education.” . 
The first of these two classes of opponents is easily 

disposed of, notwithstanding that '' your typical practical 

man has an unexpected resemblance to one of Milton's 
angels; his spiritual wounds, such as are inflicted by 
logical weapons, may be as deep as a well and as wide as 

a church door, but beyond shedding a few drops of ichor, 

celestial or otherwise, he is no whit the worse." But the 

other class of opponents is more formidable, and as the 
essay is “an Address delivered at the opening of Sir 

Josiah Mason’s Science College at Birmingham,” Prof. 

Huxley observes— : 

“Tt is not impossible that we shall hear the express 
exclusion of ‘literary instruction and education? from a 
College which, nevertheless, professes to give a high and 
efficient education, shaxply criticised. Certainly the time 
was that the Levites of culture would have sounded their 
trumpets against its walls as against an edugational 
Jeticho.” : 

The address therefore proceeds to’ justify the action of 
the founder in having imposed this exclusion. 

“For,” says [Prof. Huxley, “(I hold very strongly by 
two convictions. The first is, that neither the distipline 
nor the subject-matter of classical education is of such 
direct value to the student of ph 
the expenditure of valuable time on either; and the 
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. 
second is, that for the pur of, atgainin ture 
an exclusives scientific’ education is etes decus 
as an exclusively literary education." e 

The remainder of the essay proceeds to make good 
these two propositions, and in the course of doing so 
gives an interesting historical sketch of the circumstances 
which have hitherto led to an undue depreciation of the 
study of science as an instrument of mental cylture. In 
the Middle Ages, and so long as theological dicta held 
exclusive sway, men “were told how the world began 
and how “it wguld end; they learned that all material 
existence wis but a base and insignificant blot upon the 
fair face of the spiritual world, and that nature was, to all 
intents and purposes, the plkygroynd of the devil” Al- 
though this statement of the case is, as it is’ no doubt 
inteptled to be, hyberbolical rather thap historical, there 
can be no question that it “was far from the thoughts of 
men trained" in the system of medisval theology to 
suppose “that the study of nature—further than was 
requisite for the satisfaction of everyday wants—should 
have any bearing on human life," But— 


“The distinctive character of our own times lies in the 
vast and constantly increasing part which is pese by 
natural knowledge. Not only is our daily life shaped by 
it, not only does the prosperity of millions of men depend 
upon it, but our whole theory of life has long been in- 
fluenced, -consciously or unconsciously, by the general 
conceptions of the universe which have been forced upon 
us by physical science." 

Therefore it is obvious that we must now hold a different 
estimate of the importance of physical science in relation 
to culture, if with Mr. Matthew Arnold we mean by 
culture *the knowledge of the best that has been thought 
and said in the world.” 


“The period of the Renascence is commonly called 
that of the ‘Revival ofe Letters, as if the irffluence 
then brought to bear upon the mind of Westein 
Europe had been wholly exhausted in the field of 
literature. I think it 1s very commonly forgotten" that 
the revival of science, affected by the same agency, » 
although less conspicuous, was not less momentous, 
. . . . We falsely pretend to be inheritors of their 
culture [¢.*. that of the Greeks], unless we are penetrated, 
as the best minds among them were, with an unhesitating 
faith that the free employment of reason, in accordance 
with scientific method, is the sole method of reaching 
truth.” E * 

The address continues :— 

“But I shoyld be very sorry that anything 5 said 
should be taken to imply a desire on my part to depre- 
ciate the value of classical edacation, as it might be and 
as it, sometimes is. The native capacities of mankind 
vary no less than their opportunities, and while culture 1s 
one, the road by which one man may ,besg reach it 15 
widely different from that which is most advantageous to 
another. . . . But for those who mean to*make science 
their serious occupation or who intend to follow the pro- 
fession of medicine, or who have to enter early upon the 
business of life, for all these, classical education is in my , 
n a mistalfe ; and it is for this reason that I am 
glad to see" mere literary education and instruction’ 
shut out from the curriculum of Sir Josiah Mason's Çe- 
lege, seeing that its inclusion would probably lead to the 
introduction of the ‘ordinary smattering of Latin apg 
Greek.” . 

The,second essay, which is "the ‘Inaugural,Address 
of the Lord Réttor* qf the University of Aberdeen,” is 

Q . 
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entitl 

leading theme is.that an “ideal university” should be 
open to men of adl classes, and be able efficiently to 
teach all branches of knowledge. “I should like td see 
Professors of the Fine Arts in every University ; and in- 
struction in some part of their work make a part of the 
Arts curriculum.” “If there are Doctors of Music, why 
should there be no Masters of Painting, of Sculpture, of 
Agchitecture?’’ This is one kind of knowledge ; another 
is “knowledge relating to the scope and limits of the 


' mental faculties of man; a form of knowledge Which, in 


its positive aspect, answers pretty much to Logic, and 
part of Psychology, while, on its negative and critical 
side it corresponds with Metaphysics.” Yet another 


` class “comprehends all that knowledge which relates to 


man's welfare, so far as it is determined by his own fets, 
or what we call his conduct. It answers to Moral and 
Religious Philosophy.” Lastly, there is “knowledge of 
the phenomena of the universe," or science, mathe 
matical, physical, biological, and social. Concerning the 
relative importance of these departments of knowledge, 
substantially the same opinion is expreased as in the 
previous address : “I am ashamed to repeat here what 
I have said elsewhere, in season and out of season, 


respecting the value of science as knowledge and ‘discip-. 


line," &c. Concerning the teaching of science, it is 
shown that the ''ideal University" “ought not to be 
satisfied with mere book-knowledge. . . . If I may para- 
phrase Hobbes’ well-known aphorism, I would say that 
* books are the money of literature, but only the counters 
of science." The address next goes on to the question 
.of Medical Education, advocating the abolition of Botany 
Zoology, and Comparative Anatomy from the currienlum’ 


, Speaking of the study of Physiology, the Lord' Rector 


, comprehensive than much that. 


Baye . e $ 
“Moreover, I would urge that a tháro h study of Human 
Physiology is in itself an edtealion’ broader and more 
j under that name. 
There is no side of the intellect which it does not call 
into play, no region of human knowledge into which 
either its roots or its branches do not extend; like the 
Atlantic between the Old and the New Worlds, its waves 
mark the shores of the two worlds of matter and of mind; 
its tributary streams flow from both ; through its waters, 
as yet unfurrowed by the keel of any Columbus, lies the 
road, ifany such there be, from the one to the other; far 
away from that North-West Passage of mere speculation, 
in which so many brave souls have been hopelessly 
‘frozen wp," . ` 
In an ideal University it should be recognised that 
Science has the same right as Theology, Lav, or Medi- 
cine to a. . ^ 


" Faculty ofits pwn in which men shall be trained to 


. be professional men of science... . Tho establishment of 


. advise him to adopt a scientific career . . 


nd 


suck a Faculty would have the additional advantage of 
providing, in some measure, for oné of the greatest wants 
of our time and country; I mean proper support and 
endowment of original research. . . . If a student of my 
Lown subject shows power and origi , 4 dare not 
1 . and I believe 
the*cgse is as bad, or perbaps worse, with other branches 
of science. In this.respect Britain, whose immense- 
and prosperity hangs on the thread of applied. 
ence, is far behind France, and infinitely behind 
Germany.” : OL ERU : e 
my. , 
On the subject of Examfnations Pgof. Hffxley says :— 
E 
. 


“ Universities, Actual and Ideal” Here the | 











| 





-| at the money." , 


] AR 8 Se 
“ Examination, like fire, is a, ggod servant, but a bad 
master ; and theresseems to me ge some danger of its 
becoming our master. I-by no means stand alone in this 
opinion, ienced friends of mine do not hesitate to 
say that students whose career they watch, gppear to 
them to become deteriorated by %he constant effort to : 

this or that examination, just as we hear of men's ` 
brains becoming affected by the daily necessityof catch- 
ing & train. fiey work to pass, not to know; and 
culveged science takes her revertg e. They do pass, and 
they don't know. . .*. Under the best of circumstances, 
I believe that examinazion will remain but an imperfect 
test of knowledge, and a still more imperfect test of 
capacity, whue iz tells next to nothing @bout a man's 
power as an investigatgr." - : 


‘While dealing with the desirability of undergraduates .. 
having had sufficient instruction at school to profit bythe — - 
higher education which ought to be provided by a uni- : 
versity, Prof. -Huxley says :— 

“A high authority, himself head of an English co 


has solemnly affirmed that: ‘Elemen teaching of. 
ouths under twenty is now the only function performed , 
by the University’; and that co are ‘boarding 


schools in which the elements of the learned 

are taught to youth.” ‘This is not th® first time I have 

quoted these remarkable assertions. ' I should like to 

aer them in public view, for they have nof been 
uted.” í ` 


Here we are less strprised at the certainly remarkable 
assertions” of the Rector of Lincoln, than by their un- 
qualified endorsement of the Rector of Aberdeen; for if 
“(they have not been refuted” we should suppose that 
the only reason must be because they are too obviously 
extravagant to demand refutation, That our English uni- 
versities have thrown upon them a great deal more work in ` 
the way of comparatively elementary education than is 
either desirable or creditable, and that in consequence a 
vast amount of money and of teaching power is mis- 
appropriately applied, no ane can dispute; but to “solemnly 
affirm" that the ozZy funcdon of these universities is that 
of boarding schools, is unwisely to overstate the evil. ao 

‘Phe third essay is on “Technical Education.” De ` 
livered before the ^ Working Men's Clab and Institute,” 
it appropriately inculcates— 1n 

“The truth that while under-instruction is a bad thing, 
over-instruction lybe& worse. Success in any 
kind of practical is not dependent solely, or even. 
chiefly, upon knowledge. Even in the learned 
sions, knowledge, alone, is of less consequence than poole 
are apt Asser, a _ And, if much expenditure of ly 
en is involved in the day's work, mere kno eis. 
of stil less importance when weighed against the probable 
cost of its acquirement.'' i 

The ideal of “ Technical education for handicraftsmen ” 
held out by Prof. Enxley is that of avoiding excess either 
of general or of technical instruction for “the great mass 
of mankind wHo hare neither the liking nor the aptitude 
for eifher literary, or scientific, or drtistic pursuits,” while 
making vision "to catch exceptional people—the . 
small entage of the population which is born with - 
that most excellent quality, a desire for excellence, or with 
special aptitudes oF one sort-or other. ... I weigh my 
words when I say that if ths nation.could purchase a 
scree Watt, or Davy, or Faraday, at the cost ofa - 
hundred thousand pounds down, he would be dirt-cheap > - 


Substantially the cine views are expressed in the next l 


, 
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essay, which is on “ Elegentary Isnseuon in Physto- | stream of. mental activity were, withdrawn, cogld the 


logy.” Thus— 
“The saying that a Jittle ies is a 
thing is, to my mind, a very.dangerous adage. If 


ledge is real and genujne I do not believe that it is other 
than'a: very valuable possession, however infinitesimal its 
quantity may be. Indeed, if a little knowledge is dan- 


grous, where is the man who has so much as to be out of 
ger?” 

If the life-long labours of the gr@atest physiologist of 
his age—Wwliam Harvey—had revealed to him a tenth 
part of the knowledge which may now be made sound 
and real to ouf boys and girls “he would have loomed 
upon the seventeenth century af a sort of intellectyal 
portent." EE p 

The address on “ Joseph Priestley” is an exceedingly 
interesting biographical and historical sketch, and is fol- 
lowed by the essky on “ The Method of Zadig,” which, 
from having been so recently published in the Nineteenth 
Century, will be fresh inthe memory of most readers. 

The lecture’on “The Border Territory between the 
Animal and the Vegetable Kingdoms ” was delivered at 
the Royal -Institut#on in January, 1876, and is a masterly 


‘piece of biological exposition, which “tends to the con- 


clusioh that the dĦference between animal and plant is 
one of degree rather then of kind; and that the problem 
whether, in a given case, an organism is an animal or a 
plant, may be essentially insoluble." 

The essay “On certain Errors respecting the Stricture 
of the Heart attributed to Aristotle,” having been origtn- 
ally published.in NATURE (vol. xxl. p. 1) need not detain 
us now; we shall therefore pass on to the next in the 
series, and the one which has excited more interest and 
discussion than any of the others. This is the Evening 
Lecture before the British Association in 1874, “On the 
Hypothesis that Animals are Conscious Automata ;” and 


" both as regards the interest of its subject-matter and the 


logical precision with which the argument is stated, we 
think that it deserves to be PODESEN the most important 
essay in the series, , 

26s nom viv cesi y don RA he argument is, and 
how with irrefragable sequence it leads us to the conclu- 
sion that— - 

“Consciousness would a to be related to the 
mechanism of the body imir aa a collateral product of 
its working, and to be as completely without any power 
of modifying that working ‘as the steam-whistle which 
accompanies the work of a locomotive engine is without 


influence upon its machinery.” 

There can be no doubt that the, logic by which this 
conclusion is reached is everywhere intact; but there is 
one important criticism to which the "hypothesis" in 
‘question is open, and which, as it has not we believe been 
hitherto clearly advanced, we may briefly state. 

The hypothesis rests on thé fact that there is a copstant 
parallelism between cerebral processes and mental pro- 
cesses, and as this fact cannot be attributed toeaccident 
and is not attributed by the'hypotheæis of automatism to 
any pre-established harmony, there remains only the 
supposition that the true processes are in some way inti- 
mately associated. Some intimate association, between 
neurosis ande psychosis being thus accepted as À fact by 
the hypothesis of aufomatism, the whole question which 


' this hypothesis raises may be briefly put thus :—If the 


-| certain common characters, '&c." 


-stream of cerebral activity with whioh it is nOw asso- 


ciated coritinue in exactly thesame way, or could it not? 


-In other words, is the constant relation which nqw sub- 


sists between the two processes necessary or unnecessary 
to the occurrence of the latter? The hypothesis of auto- 
matism virtually answers that the relation is unnecessary, 
and this on the ground of its being inconceivable that it 
should be necessary. But now let us ask, Is it any mqre 
conceivable that this relation should be unnecessary? 
Certainl} not sbecause the inconceivability resides in the 


fact of tHere being some relation, and is rot affected 
whether we choose to regard the character of this relation 


as necessary or unnecessary.. We may try in thought to 
refine this relation, and to re-refine it again’ and again, 
‘unt we conceive'of mental processes gs mere indices of 
corresponding neural processes; but so long as we 
accept the belief that there is any one poini of contact 
between these two setg of processes, so long are we in 
the presence of just the same difficulty as when we 
started. Having driven the soul into some minute 
pineal gland of unnecessary relation, we find after all 
that we have gained nothing on the side of conceiva- 
bility; we find it ıs no more easy to understand the soul 
as located in this little gland of unnecessary relation, 
than to understand it as distributed over the whole brain- 
work of intimate and necessary relation. The hypothesis 
of automatism would thus appear to contain the elements 
of its own destruction. For while accepting a fact which 
renders either the affirmation or the negation of the 
hypothesis alike inconceivable—viz. the fact. of there 
being a connection between neurosis and psychosis—it 
nevertheless proceeds to choose one of these alternatives 
in preference to the other; and this on the sole ground 
of inconceivability. 

Of course in: advancint this criticism we are not our- 
selves arguing for any theory. We are merely observing. 
that as in the theory of automatism there is, ex Aypothess, 
some connection between neurosis and psychosis which is 
bf a nature not merely unknown but inconceivable, the 
theory can have no right to affirm, or even to infer, that 
this connection is unnecessary} and common sense will, 
therefore, have as much reason as ever to disbelieve that 
if consciousness had never appeared upon the scene of 
life, railway trains would now have been runnifig filled 
with mindless passengers, and telephones would have 
been invented by brains that could not think, to speak to 
ears that could not hear. Thus, until it is shown who 
or what it is that blows «he whistle of consciousness 
in,the simile ef the steam-engine, we must conclude that 
the hypothesis of conscious atftomatism is nothing more 
than an emphatic re-statement of the truth? that the rela- 
tion between body and mind is a relation which has so 
far proved intonceivable.’ 

Essay X. is on ‘‘Sensation and the Unity of Structure 
of Sénsifefous Organs.” It presents a résswid of some os 
the older theorles of sensation, and a clear statement of 
the modern generalisation that * whatever be the apparent 
diversities among the sensiferdus apparatus, they: share 

* 
cud cc EI 
From eecrods to paychosis than that i should extend froy psychosis to 
e aic eT *- . 
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"* Evelutjon in Biology " is' an entertaining" history of 
-- the contestibetween the théories of Epigenesis and Meta- 
‘morphosis, passing! on to+a brief account af the facts 
relating’ to the .'^Evolution of the Individuhl" as brouglit 
to light by modern“embryology, and of.the “Evolution of 
the Sum óf Living Beings,’ as' previously taught by the 
older theorists, and as now taught by a.conjunction.of 

, Xhe sciences. ! J 
' wOn the two 'addresses that remain it is needless ‘to 


‘comment, as one of’ them—-viz: that which was delivered” 


"before the International Medical Congress in August last 
—:must be'well within the recollection oftour readers, and 
the-other “ On tite “Coming - of Age ofthe ‘Origin of 
. Species,’ ” has already. been printed in these’ columns 
- 4880), (We may, however, fitly conclude our necessarily 
inadequate review, of soomuch; admirable*writing by &gain 
‘printing the beautiful peroratión of. this ‘address, 


“4 I venture to répeàt what I have^said Defóte, that, so 
Mar as the animal world is coneerned, ‘evolution-is no, 
‘longer a een DM. a btatement of historical fact. 
"4t takes its place alongside of those pde pa truths: 
"which must be reckoned with by. philosophers’ of 
"Schools. Tkus-when, on thefirst day of October next, the 
“Origin of Species’ comes of age, tho. promise of its 
“youth will be ani y fulfilled ; and we 5 be d. 
“to congratulate the venerated author of'the book, not 
"only that the greatness of his achievément and “its 
enduring infuence upon the of knowlédge have 

` won hima place beside our Harvey; but, still more, that, 
"like Harvey, he has lived long enough to outlast detrac- 
“tion and opposition, and to see the stone that the builders 
rejected become the-head:stone of the corner.” : 

2E E n ‘ GEORGE J. ROMANES 


A ani 





OUR BOOK SHELF 


Proceedings of the London Mathematical Society, vol. xii. 
(November 11, 1880-Nevember 10, 1381)... 
‘THE papers in this volume, as ‘usual, ~aro- mostly, purely 
‘analytical in their character. Prof. Cayley's contribu- 
tions are very short: the bmomial equation x^ — I = 0; 
«uinquisectión ; ‘on the'flezure ind eqillibrium*of a skew 
surface; -on the-geodesic curvature of:a curve 'on/a 
surface, and or the Gaüssian théory'of surfaces. Sir J. 
‘Cockle continues his remarks on binomial biordinals. 
Mr. Glaisher's. papers are also few and short, viz. on some 
-definite int expressible in terms of the first complete 
define integral, and of gamma-functlons ; note on cer- 
"tain symbolic operators and their application to the 
solution of certain partial differential equations. ` Messrs, 
^ Croftgn and J. J. Walker have some points of co 
the former writing on operative symbols in the differen 
<alculus, the latter continuigg-his theorems in the calculus 
of operations, us Walker also coe P uaternioh 
proof of a em isa itm y Mr. 5. viz. 
' certain t Sedi specially related to four spheres meeting 
. ing point. "Roberts: also gives a historical note on 
Dy. Graves’s theorem 'on.confocal conics.” Mr. W.'R. W. 
Roberts has a paper on the perityls of the first class of 
thyper-elliptic int and a note an the coordinates of 
‘a tangent lme to the curve of intersection of two quadrics. 
d wet. Craig has a note"on Abel's theorem. Papers bear- 
ing on Peometry are contributed by Prof. Genese, ‘on a 
"system of co-ordi > 
equation of the second Aegree in tetrahedral co-ordinates; 
"hy Mr. H. M. Jeffery, on bicircular quartics, with a triple 
. S * double focus, and three single focl, all of them col- 
linear; and On-spherical,quartica, with a quadruple cyclic 
-arc'and « triple: focus; Prof.::Mannheum, sur les sur- 
faces parallèles; by Mt. R. A. Rogetts, òn the tangents 


1 









ates ; by Mi. H. Hart, on the general. 


ac mama amm ç 





.drawn from a point to a nodal eie; -and note on a-sys- 
tem of cartesian ofals, ing thfough four points 'on:a 
-circle. Signor Brioschi writes sur. une«propriété du para- 
anttre de la transformáe.canonlue des formes cubiques 
temaires ; and Mr. mael.renews an-old discussion in 
his some-solutians of Ki ’s*15-school-girl problem. 
The E -kinematics on a sphere is ab 
Mr. E.-B..Eliott. Mr. Routh contributes som. applica- 
tions of conjugate functions and Mr. W. D. Niven writés 
on the electrical capacity of a cohductor bounded by two 
"spherical surfaces cutting at any angle. The dential 
‘address is by'Mr. C. W. Merrifield; and.is emitled “-Con- 
‘siderations ing the Tranalatiomof Series of.Obser- 
‘vations into Continuous Formula.” We have sketched 
‘out a bill of fare appealing to-many-diverse tastes, and 
wt can assure our readers that the ‘dishes are all óf 
admirable quality. E . 





eo ee ‘Dr. Frarcisco Gomes Teixeira, (Coimbra, 
“1881, : 

WE have received the first two volumes of.thís work and 
the five opening numbers of the third volumie. “It is a 
"matter ‘of considerable interest to see what 'a' place scien- 
‘tific: writings arid mathematical works are) taking in'the 
“Peninsula, The journal before us is apparently: not.at all 
ambitious in its.aims, but seeks to -bring before the 
- students such articles. as might, perhapa find a place in 
our-own Messenger of Mathematics. A fault we have to 
‘find with the single numbers is that~ they hafe'no Index 





“of contents, ‘and’ further, they are unstitched, '"We-wish' — 


Prof. Gomes Teixeira-every success in-his ventare. ` 


‘Philbsophische Shidien Beransgegeben, Von Wilhelm 
Very" Bd. 1 Heft 1, (Leipzig: W. Engelmann, 
188r. 

IN the PAslosophische Studien we have the first instalment 
of a new periodical conducted by Wilhelm Wundt, which 
-bids fair to atttact a wide cirtle of readers -not deterred 
by close, hard rensoning. It contains fourartiole :—(1) On 
psythological methods, -by the.editor; in:three. sections 


of ‘the sense- tion, and of psychological measure- 
ment Of time ; (2) Ou rhe length of time inthe appercep- 
tion of simple and tipo tdeas (colotrs‘and musnbers), 
bf Dr. Max Friedrich ;\an essay which: no- doubt’ owesja 


some remarkable-experiments on the:above. phenomena ; 


(3) Investigations on the sense of. time, by Julius Kollert, 
in continuation of Vierordt’s experiments on the same 


er the heads of “analytical and synthetic methods in 
mathematics,” “the question of the origin of ‘mathe- 
matical principles," “experimental beginnings of mathe- 
matics,” “permmnent forms of mathematical induction,” 
“mathematical abstraction,” and “exact ' JE 
spirit'and methods of the editor permeate the -whole 
of this first number, and -guarantee the. value of the 
periodical. re 
Biologische Problen 
ellin Ethik Von W. 


gleich cals Vertzuck- einer ration- 
mann, 1881), 


„Rolph. (Leipzig :.W.Engel- 
j ; 


methods of ethics, especially Herbert Spencers “ Data of 
Ethics,’ the present work has assumed a wider sco 

and embraces the treatment of a*number of biological 
"problems, which the author bas endeavoured-tb ‘connect 
witha view to solution on-a common:basis. Its-aimimay 
be best exhibited in the following enumeration of. the 
-subjedis -discussed ;—vir. the doctrine of gvolution,. sub- 
jective systems Spencer, Miss Bovington) ; E 
` Spenter s Hedonism; theory of neurishment (hunger the 
first motive to actiqn, p. 53); thgory of development 


i5 . 


y.treated by ` 


“Fornal de Sciencias Mathematicas e Astronomicas. Publi- ` ` 


treating of the psychophysical methods, methods of analysis .' 


„great deal also to the editor,.and containing the results of - 


subject ; (4) On matkematical -taduction, by the editor, ` 


e ' 
ORIGINALLY intended as'a-criticism on the customary . 
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(abufdance of suitable nourishment the primary condi- 
tion); theory of propafation ; animakethics ; and lastly, 
human ethics, 


Abriss der Zoologis fur Studirende, Arsts und Lehrer. 
Von Dr, A. Brass, (Leipzig: W. Engelmann, 1882.) 


IN this octavo volume of over 360 pages we have a sketch 
of the mpm aspect of zoology fairly well executed, and 
with woodcut illustrations after Fiey, Hackel, Kolliker, 
‘and Gegenbaur. The dirst section treats of roology in 
general, discusses the subject of the®differences between 
the animal and vegetable kingdoms, and considers the 
animal in general The second section is devoted to the 
morphclagy and developmental history of animals. The 
third is the systematic portion. The classification adopted 
is for the most part a copy of Claus’s. The volume 
forms a handy compendium Ofe zoological science, and, 


like all the works from the establishment of the well- 


known Lerpzig publisher, is well printed on good paper. 


The Two a soe A Popular Account of the 
Countries and Peoples of the World, By G. G. Chis- 
meee Illustrations, (London: Blackie and Son, 
1882.) - 


THIS work contains in one volume much useful geogra- 
phical information, methodically ed. It is, indeed, 
a systematic and succinct account of the various con- 
tinents, countries, gnd oceans, somewhat after the style 
of a gazetteer, for which it may be used by means of the 
copious index. The information seems to us in the main 
accurate, though many of the illustrations appear well worn. 
Mr. Chisholm, however, gives the old erroneous measure- 
ments of Mounts St. Elias and Fairweather, in ka, 
evidently unaware of the survey made by Dall six years 
ago, and which showed them to be 4000 feet higher than 
given here. . 





LETTERS TO THE EDITOR 


” [The Bakttor. does not hold kimse responsible for opinioni expressed 
is eriake te return, 


that it ts impossible otherwise to ensure the min 
of communications containing interesting and wove! facts. | 
Sun.spots. 


"THX spot seen on the sun by Mr. W. A. Holland ATURE, vol. 
xxv. p. 316) would appear to have been simply a e sun-spot 
which made its pe ee at the sun's east Ton on Novem 
i Yap went off the disk on November 27. It is shown on 
photographs taken at Greenwich on November 16, 17, 18, 19, 
20, 21, 23, 2o and ay, S is November 21, 11h. a.m. it was 
n o centre, Pos-angle 50° 27, Dist. 0'188 of sun's 
iadius, and on November-23 ob, it was north-west’ of: 
the centre Pos-angle 313° 39° dist. O'412. The estimate 
of its sire Mr. Holland is very much exaggerated, the 


dimensions of the whole spot (nucleus and umbra), as mea- 
sured on the photographs, being one-twentieth of the sun’s dia- 
: meter in ] and one-twenty-fifth in breadth. The area, 


coiiected for foreshortening and ed in milhonths of the 
sun's visible du was 832 forthe whole spot, and 152 
for the nucleus on ovewber 21, and 970 for the whole gpot, 
and 171 for the nucleus on November 23. The had 
to break up between November 21 and 23, the area for 
November 21 is really the largest as applying to a sfhgle un- 
divided - This spot is one of the yet recorded at 
Greenwi Two other large spots of about the same mre were 
otographed in 1881, on March 22 and June I, their areas 
respectively 919 for the whole t, and 195 for the 
nucleus; and 931 for'the whole spot, 158 for the pucleus. 
The next ut spot in previous years was that 1877 
November, with an area of 801 for the wholé spot, and 109 for 
the nucleus, e 
While on the subjeg of sun-spots, may mention with refer- 
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ence to Mr. J. B. N. Hennessey’s lettpi spn an eae, of Sun 
Spots (NATURE, vol. xxiv. p. 508, and vol. xxv. $. 2&1) that m 
otograph taken at Greenwich, 1881, July, 244 23h. 11m. 108., 
.M.T., only 11m. before the mew groub was noticed on the 
d-glass nt Dehra Doon, shows no mdicatjpn whajever of 
fie p in question, and that no trace of ıt appears on a photo- 

ph taken next morning, July 25, aah. 17m. 55s. G.M.T. - 
fos the new group, if real, must have formed suddenly in less 
than eleven minutes ot a part of the sun’s smface whae theie 
was not the slightest previous disturbance of the photosphere, 
and must have completely disappeared within tbe space of 23h. 
It might have been that the granules of the photo«phete, 
which are well defined in the Gieenwich photogiaphs ieferred 


to, would have given some indication of such an outburst. 
? - W. H. M. CHRISTIE 
Royal Observatory, Greenwich, February 6 


-t 


THE importance attached to the solar observations of Mr. 
W. & Holland byeo great an authority as Sir W. Thomson, 
would alone suffice to warrant me in forwaeding for your publi- 
cation exact drawings of the spots observed on November 22 
and 23 of last year, and the wording of the letters of Mr. Holland 
makes it still more urgent to determine the precise extent of the 
spots in question. id 

The small optical power used on November 22 and 23, om 
board the Bel, places the 1esult almost on a level with 
direct eye observations, and the description strongly recalls to 
mind the accounts gfven of solar spots previous to the discovery 
of the telescope. us on November 22 we have two eye-esti- 
mates of the size of the spot “I, myself," writes Mr. H., 
“estimated the spot on the sun to be }diam., but conferring. 
with the captain, he estimated it to he 3 diam, ; it was parely 
an estimate of the eye." 

The pictures of the sun, which I inclose, were taken at Stony- 
hurat O haertatory on November 20 and 22, and they give an 
exact outline of the spot seen on board the Sarak Ball, clearly 
showing what meanmg we may reasonably attnch to those 
ancient cefu|ly denoted sun-spots, which were said to have a 
diameter equal to 4, 4, or even 4 of the solar disk, The length 
of the «pot observed on November, 22 agiees very fauly with 
Mr. H.'s approximate estimate, if we include the whole group, 
but this gives a very incorrect notion of the spot-aren, and of 
the disturbing forces then apparently at work in the sun. 

From accurate measurements of the onginal dra , Which 

ive the 1elative dimensions bf the spots on the solar dik, I find 

e diameter of the sun to be 267 mm., the length of the group 
54mm., and its breadth 22 mm., whilst the length of the Inge, 
spot, including its whole penumbra, is only 15 mm. The group 15 
a scattered one, and the whole spot area m the picture can* 
starcely exceed 225 sq. mm., and therefore, being situated almost 
at the centre of the disk, will not cover more than one thousandth 
part of the visible hemicpheres, alth the whole group 18 
spread over a space nearly five times as . We thus get a 
more correct notion of the disturbance on the solar surface than 
by measuring merely the diameter of the group, or by expressing 
the spot area in millions of square miles, . 

The drawing of November 22 contains another ‘spot in the 
*.P. quadrant, which is not mentioned by Mr. Holland, but 
which a few days previously, when nearer the centre of the disk, 
was as conspicuous an’ object as the spot under discussion, and 
was easily seen by the naked eye on November 18, shortly after 
sunrise, The group which: followed was then, near the limb, 
and gras, fine olject ina small binocular, but not visible to the 
naked eye, . 

The fact-of two separate ‘spots, each sogn eaally- without e, 
telescope, being on different Borua of the solar disk at the, 
same time is, I think, rather extraordinay, but’ the area covered, 
T spots has never approached of late to what was sketched b 

acchini in 1871, or even what was photographed by Ruth ; 
in 1870. I might perhaps also menton that the spot which 
crossed the disk jn May acc Jone tcu large as thnt*oí * 
November, e . J PERRY, 

Stonyhurst Observatory, Whalley, February 5 2 

[The drawings sent by Mr. Perry stem to us to quite beat out; 
his statements, —Ep.] , . 
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Rime Cloud abaerved in a Balloon 


A SINGULAR phenomenon was olperved in Paris in@he month 
of Januaty.. An obscuge cloud rem@ined in & state of suspen- 
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sion over ig and a large tract of the country from the 4th up 
to the tiout fay e -Neither sun, nor stars, 
nor moon were e for an instant during that leng:hened 


' The opinion among meteorologists was that tho 
nebulosity was fcrmed by a mass of snow suspended in the atmo- 
sphere. - : 

Although the notion was generally accepted, I opposed it, in 
my contributiors.to L’ ib, remarking that if such 
were the case, srow or at least water should have fallen in Paris 


and vicinity where the di was complete from the apparition 
‘of fhis remarkable ne . But being mable to settle the 


- controversy without actual oby I ascended in-g balloon 
from La e Gas Works on January 25 at.2à; 35. p.m. I 
found my anticipations were quite correct, as not & si flake of 


snow was seen by me or by M. Anatole Brimonet, & young 
pue who was meéeby mancenvring the balloon, 

tIwas deceived ire the thickness of the cloud, which 
di Gat ecole societe although: it cenderpd the sun períenlly 
dnvisible, and I had written it ought to®be numberede py 
thousan i 

The earth was lost sight of grad , and was perfectly in- 
visible at 270 metres, bat the sun was in all its glory at 
580 metres, with blue The was not so blinding as 
usual when it is com of cond vapour, as the thermo- 
meter and barometer could be read with perfect accuracy in the 
centre of it, and the lower part of the balloon was entire! 
visible at a distance of abont dor y metren but the equator val 
lost in whitish smoke perfectly impenetrable to sight. neba- 
lous matter appeared perfectly homogeneous, and I could see no 
trace of any crystalline matter, but an unexpected observation, 
proved that it was formed of minute solidified atoms of water in 
a real microscopic state of division. ‘ 5 


out of any 


clouds was 

moving north- -easterly at a rate 

Tho was that we we were 

feeling kpenily a cold CR UMS 
ed our guide rope, the length of 

thé end of which was consequently immersed in 


our ascent, 
show that our vertical velocity was not exceeding 30 
minute, which is only one-eighth of our horizontal velocity, con- 


. tinued éuring six times longer. In our descent, which was rather 


quicker, but not to a great degree, the sweeping may have accu- 
dulci the Prat rire on the bottom of the ae, which it could 
not haw been easy to obeerve, and consequently I cannot state 
what occurred, but not a single crystal was deposited on our 
ropes during that period: 4 
: I have been uneble to procure Scoresby's Sketches of the 
Polar Regions, bat only -a review by Arago? who pisa 
P. 357, IO, & reg.) 1 The “‘yrort-rime ou fumde-gelée oat un phé- 
patiekia dea cod regions do Ia terre ou lo froid est de 
longue durée, dont une va dense! qui est dans un état com- 
plef de congelation. . parties extrémement dolides dont 


.le frest-rime do compose s'attachent i tous les corps vers les- 


Jiu de pendens an be elque fois une crofite de 
Qu ds depu pape “herse de longues files pris- 
ques, ou pyramidales la pointe dirigée duæðté du vent,” 
Tt seeind to na that the constitution of cirrus cloud seems to be 
explained by these properties of rost-rims clouds, These minute 
crystals, which can remain for an indefinite period suspended ia 
the air, are, properly speaking, the wa£erier mfi, but not sfoer 
either vertical or horizontal, that they are 
into hper-frost or ,spow, sceording to circum- 
. W. DE FONVIXLLE 
3 " À 
mrzpose that Soorefby ts speckinggyf optical denbisy. 





Researches on Animals containing Chlorophyl)* 
Ma. PATRICK GED appears to Maye been anticipated in 
most of thé points set forth in his paper on Further Researches 
on Animals containing Chlorophyll, in NATURE of ' 
uary db last, pell Bund of "who, ‘inta papet 

ysiological Soclety g Berlin ron Novem 


II lest, and published m the of the Society on - 
the ''Symbiosis of Lower Animals with Alge," describes 
the cultivation, after removal from the bodies of the various 
animals affected by them, of the well-known yellow and 
green chlorophyll centang bodies, their development of starch 
pus and n ol artificial implantation into the 
es of fresh hosts previously free from them, this latter © 
being an important fact not known to Mr, Geddes. 
Dr. t farther names modes of alge in gittion under 
two Zoochlorella and Zooxan gives to the 
pesar. phyriologleal relftions of mutual eee between 
the plants and animals the, term “symbiosis” - . Geddes 
appears not to have seen this per of Dr. Brandt, since he 
merely refers to some of his earli on the same subject, 
but it is important Dr. Brandt’s claims in the matter should | 
not withont notice in NATURE, I have not seen Dr. .' 
Brandt's original paper, but only an abstract ed In the 
Naturferscher of Jamary 14 last, from which I take the infor- 
mation given above. "H; N. MosxLxv 





E The Movements of Jupiters Atmosphere - 


~ In NATURE, vol xxv. p. 313, Mr. Derwin describes the 


bands on Jupiter ax ‘due to the trades and anti-trades"" set 1n 
motion by the action of solar radiation on the solid body pf the 
planet as are the trade-winds of the earth. Many other eminent 
astronomers still appear to accept this time-honoured explanation 
of the : i 
` Have they refleced on the revelations supplied by the 

specific gravity of Jupiter? There is no form of matter with 
which ere are aoquainted that could exist at a moan’ density of 
about one-fourth of that of the earth, while ject to the 
enormous pressure due to the mass of Jupiter, unless it were 
sufficlently hot to render the formation a solid crust on its 
surface quite im - In order to attribute terrestrial 
solidity to either Jupiter, Saturn, Uranus, or Neptune we must 
invent a new kind of matter as infusible as and far 
Mise hydrogen, or endow it with absolute incompressi- 


surrounded by a great fluld envelope, how will it be 
the gra reaction of the satellite, supposing the compres- 
sion to give it a specific gravity epee the mean 3 


positlons of satellites ; but the varying resultant of their 
gravitation forces will have one element constancy, viz, & 
dose colacidence with the plane of tka piae Veo 


je moron so. 


velocity of the equatorial 
above-named number of Na 


TURE, p. 225. - 

P ThA correspondence of these "with Uf varieties of rotation of 
the different parts of the solar surface observed by 

is well wecthy of note, and admit of similar explanation ; 

tary reaction in the case of the sun teking the place of the. 
satellite reaction an Jnpiter. Ii. my emay on ' The Fuel of the 
Sun” I hare worked out other 'of.this reeling of 
the solar nucleus and their analogues in the greater 
Stoneb:idge Park, January 26 “W, M&TTIEU WILLIAMS 


: - The Lepidoptera of Ceylon" 
Mz. F. MoonzE in no way betters the case against him by lils- 
letter printed in NATURĘ vol xrv. p. 79, The name of. Goarge 
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Parhelia in the Mediterranean, » 


On the.morning of the 27th inst, e curious sight was wit- 
nesseed at this place. I was ailing on*the Mediterranean, and 
‘the day was hot and sunny. A slight haze came on, about 
noon & large halo with an orange tint surrounded the sun. 
Shortly afterwards two mock suns appeared, one on each side 
of the ring round the central sun. ey were also ii with 
an orange colour, and appeared to have comet-like Re- 
flected in the still blue water they were even more distinct than 
when looked at direct, as the water cut off the sup's rays, This 
singular pectacle lasted more than an hour, and was sdh by 
many, o boatmen predicted bad weather, but it has not yet 
come, “All through Jannary we have had brilliant summer days, 
with d ep Ru siia nom hemomete descend- 
ing to 38° and 36° almost night. I send you a rough 
sketch of the mock sys. ib CHAS, H ALLIN 

Montone, Alpes Maritimes, January j 


de ‘Alwis, who was merely employed to make accurate coples of 
his brothers drawings, Aceti not be brought forward ; Mr; oore 
was perfectly aware who made the original drawings from nature, 
It 1s satisfactory tb know,that the preface will contain an ac- 
knowledgment of the real artist, bat common honesty requires 
Jus name to be printed on every plate thet he drew mstead of 
“C, F. Moore. oe RS HENRY TRIMEN- 
R. Bot. Gardens, Peradeniya, Ceylon, January 9 - 


s 


e 
The Collection of Meteoric Dust—A Suggestion 


. Iw the Report of the Committee oneMeteoric Dust, given in 
“report of the last meeting of the British Association 
NATURE, fol, xxiv. p. 462), Prot. Schuster refers to the diff. 
culty ''found in the deris tion of the ity in which the 
serons Mud be conducted,” mr there are t few acces- 
. sible places sufficiently sheltered '' against any ordinary dust not 
of meteoric origin. lonely spots best sulted for these ofser- 
vations are general] accesalble to octasional experiments only, and 
do nót lend hence eatily to a PUES sede COD ations 
As it is highly important that such a regular series should be ob- 
and that such observations should be made in places 

; * sheltered as much as possible” from dust of terrestrial origin, 
I venture to think that these conditions would be oomplied with 








SIR ROBERT CHRISTISON 


NOTWITHSTANDING his advanced tbe an- 
nouncement of the death of Sir Robert Christison 
will be received with universal. He died on 
January 27, from the effects of a cold caught a month 
reviously, Sir Robert’s father was for many Pro- 
essor of Humanity in the University of Édinbur h 
where the son was on July 18, 1797. He attended 
first the High School, and subsequently the Arts Classes 
at the University. Having been well grounded in 
literature and science, he turned his attention 
to médical studies, and graduated as Doctor of Medicine 
in 1819. Proceeding to the schools of London and Pans, 
in the latter city he became a pupil of Robiquet, the 
eminent chemist and pharmacien, in whose ratory 
he worked assiduously, and, as he used often to say in 
after life, wifh signal advanta Here, too, he is under- 
stood to have prosecuted, under the celebrated Orfila, that 
study of toxicology to which be had all along shown a 
special bent, and in which he was destined to achieve so 
important results. Shortly after his return to Edinbugh 
the young physician was, in 1822, appointed to Jhe Uni- 
versity ir of Medical Jurisprudence, in succession to 
Dr. Alison. This post he occupied till 1832, when he 
relinquished it to assume the Chair of Materia Medica, 
rendered vacant by the desth of Dr. A. Duncan, and for, 
jhe clinical duties of which he was well qualified hos- 
pital practice; while for its general work he had been 
thoroughly equipped by those old studies under Ponien 
followed up, in the interval, by diligent examination 
every fresh pharmaceutical discovery. 

Dr. Christison was able to give to the science of Medi- 
cal Jurisprudence a precision it had formerly lacked, and 
thus contributed in no small degree to its practical deve- 
lopment. Very important in this connection was the 
publication, in 1829, of his “Treatise on Poisons,2 which 
was received at the time by physicians, jurists, and men 
of science generally, as the most philosophical exposition 


“of the subject that had ever a ,and is even now 
regarded as a Work of t e. From his position as 
Professor of Medical Jurisprudence, ad E was 
naturally called upon to act as an in criminal 
trials ; and it was not long before his appearances in that 
capacity secured for hjfn the reputation of a highly im- 


portant witness, 
In exchanging the Chair of Medical Jurisprudence fot 


79, Marlborough Road, Dalston, E. 
è : 


Colour and Sound 


SOME weeks ago Mer ld a an account of a series of 
Palmar ghee ar Aoc ur and sound ; the following assege 
from Prof. Max M ^ Clio ik dox, ias lateres one M 
your readers :—‘' That Purfravas is an a priate name of a 
solar hero requires hardly f. Gera va meant the 
same as rodes, endowed much light; for though rava 
is generally used of sound, yet the root ru, which MERE. 
aD te ag Walo apohiod::to Coli iln the sense of a or 
Pike ee i.a. (c£ ruber, rufis, Lith, rauda, O.H.G. rôt, 
rud tpwépds ; also Sanskrit ravi, sun)." The following foot- 
note occurs :—'' Thus it is said, Ry, vi. 3, 6, the fire cries with 
light, ro&iabf rürapiti; the two Spartan Charites are called 
TUA (kAd, imiclnta) and Ceres Ke Clara, clear-shini . In 
the V. the rhing sun is sald to cry like a new child (Bv. ix 
74, 1}—I do not dertve raves from rap, but I only quote rap as 
“illustrating the close connection between loudness of sound and. 
baghtness of light.” 

‘Both Greeks and Latins seem to have used the same words 
for colour and sound, cf. Aapwpds, Aewads, néAas, coudds, pass, 
&c.; clarus, fuscus, candidus, &c. Probably not only colour 
and sound, but smell, taste, and touch had in early ümes the 
Hke words to express degree ; even as we find aspera lingua and 
odor asper; and as we say “a harsh taste" and ‘a harsh 
sound." Tastes and smells will be found to suggest colours to 
the mind exactly as sounds do. If this be a0, may not this appa- 
rently curious connection be explained as a sort of '* unconscious 
philological memory ?” KARL Prarson 

Inner Temple, January 28 


On'the Climate of North Northumberland as Regards 
“its Fitness for Astronomical Observations 


A LETTER in the list issue, of NATURE (p. 317) upon the 
i th the pubiuted 





above subject, not alt agreeing wi 
of this station, I sb like to ask the reverend ge 
whether his observations were Meee FPE, at stated 


times, or extending from ‘to sunrise, As that of Materia, Medica, Dr. Christison was, so to spetrk 
Eau Mu MU eer time”. or “weather | confimed im that line of chemical research for*which he 
pure taken na t will be fond ey 9 --T- | had all along shown special predilection. In the labgra- 


daily, I am afraid thet a will be formed as to the 
weather herë by the readers of ATURE, and as this station is 
_ about 300 yards front Mr, P M desint there iet De a 
mistake upon qpe mde or the other, ar probably the omical 
and meteorological definitions of ‘‘completely overcast”-are 
different. ^. O8EPH LINGWOOD 
Meteorological Socigty’s Station, Alpwick, February 4 


—a qualification of the utmost impbrtance in prosecuting, 
for example, delicate toxological experiments. - Ner 

his exactitude ter than the carmestness and enthu- 
sias» with which he followed qnt any inquiry its ulti- 
mate issues. "The*vggll-known c&ise of the Calabar bean, 


tory he’ was noted as a iafty neat and clean worker 
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* 
in which ag experimént on. his own'person was only 
preve fram proving fatal by timely swallowing of his 
shaving water, was @ significant indication of the tho- 
roughgoing spirit in which all his researches were pur- 
sued. Asa pAarmacien he rendered valuable service to 
the professian in connection with the last edition of the: 


iis burgh Pharmacopcia,' merged since 1864, like| 
^ ‘those of Landon and Dublin, in the ‘‘ Pharmacopeeia' 
Britannica," under the auspices of the General: 


-college affairs. No member-o 


* 


Medical Council; and in his “ Dispensatory," published 
"in £842 (second edition, 1848), he presented a commen- 
tary on the then existing Pharmacopcrias, charagterised, 
like his book on Poisons, by precision in detai|s, and by 
“the concjse, yet happy expression of suggestive gere- 


ralisations. i 
. In the professorial chajr Dr.‘Christison proved a singu- 
larly lucid. &nd instructive lecturer. imself strictly 


methodieal in everything pertaining-to eclentific inggi 
_ or professional routine, he fostered in his students Mr 
of exact and well-regulated work. As the result of his 
iuam both the chairs he occupied gained no in- 
considerable- accession of usefulness and importance; 
while to that of Materia Medica" he left a substantial 
legacy in the splendid museum, whose riches can never 
“be a i till it is properly displayed in the new ' 
Medical School. By his students he was loved as well 
-as admired; and once and again, in the course of hls 
dong career, old pupils scattered far and wide as busy 
-practitioners have shown themselves prompt to embrace 
-every opportunity of doing him honour. 
As a member of the Senatus Academicus, and Assessor 
- for that body in the University Court—an office to which 
.he was electcd five times in succession— Prof. Christison 
took an active and prominent pr in the management of 
the University was more 
-energetic in pushing forwaid that great scheme of exten- 
ion which, as now all but realised in a new Medical 
Er alongside of the.new Infirmary, will doubtless 
, raise inburgh to a yet higher-position as a seat of 
medical education. The movement for better endow- 
ment of the University also found a warm supporter in 
one who was ever ready to advatice what he believed to 
be the true interests of Jearning. An ardent lover of all 
_manly exercises, the doctor was himself noted, in his 
youth, as the most accomplished athlete in the Uni- 
versity. A story 1s told of his having, on one occasio 
accomplished the rarely equalled feat of running from. tá 
College gatezto the top of Arthur.seat within twenty-five 
minutes. In after y zathleticism -would often-form 
of the diversions with which the Professor and his 


friends relieved the cares of professional life, Even as témperature,;although being sp 


an octpgenarian the ‘vivacious Professor continued to 
be remayked for the almost jaunty elasticity .of his 
“step. : 

By the ecinbaren Medial Faculty his eminence was 
duly recognised in his election on, two distinct occasions 
—in 1838, and again.in 1846—to the presidentship of the 
Royal College of Physicians, an honour -which was fitl 
followed up by the Fellows according a place in their h 
to his p by Sir John Watson Gordon. On the 
-death of Sir Davrd Brewster, he was elected president of 

Edinburgh ,Royal Society ;.and in this office, held 

from 1868 ta 1873-as well as inethe vice-presidentship; 
which he had formerly filled, he acquitted himself with a 
distinction which the Society acknowledged by adding 


' * hr» portrait to their gallery of illustrious pen. Assiduous 


in his attendance at the Societys meetings, Di Christison 
fron time ta time contributed papers to the Transactions. 
Am the subjects thes discussed may be mentioned 
that of fossil plants in*the coal formation, and therrernains 
"ancient trees found in Craigleith-and other quarries, 
on the study of which he-brought, to bear the resources of 
chemicalearalysis. In .1857 Dr. Christison's: tion 
among Scotch physiciane‘was fitly recognifed in his being 


Ed ‘Images 


mE 
nominated by the Crown to represent the profession in 
Scotland at the Geweral Medical Council ` After having 
‘for many years held the honorary office pf a Physician in 
Ordinary to the Queen for Scotland, Prof. Christikon in 
1871 was created a baronet of the Unjted Kingdom, a. 
distinction which was conferred on the recommendation of 
the then Prime Minister, Mr. Gladstone. 

celebrated the jubilee of his professorship, an 
which friends and admirers were eager to take 
for testifying their appreciation of» the veteran physician., 
In 1875 he presided drer the Edinburgh meeting of the” 
British Medical Association. The veterag's generdl 
ae as a scientific man was no less ‘unmistakably 
certified in his being selected, in '1876, for she president- 


ion of 
vantage 





. |'ship of the British Assgciation for the Advancement of 


Science; though this honour, in deference to the advice 
of friends, who feared «the effort might overtax his 
stren he felt constrained to decline. It was-not many 
mo ter that an illness, by which he-was for a time 
completely prostrated, led to his resignation of professorial 
duty. . 
Sir Robert Christison was 


married in 1827 to Henrietta 
Sophia, daughter or 


Mr. David Brown, of Greenknowe, 
Stirlingshire. Mrs. Christison died in 1849; but’ there 
survive three sons, of whom Alexander, the eldest, born 
in 1828, was educated at the ‘Edinbumh Academy and 
High School, and after ing in various capacities, 15 
now Deputy Surgeon-General of the Bengal.Army. . 





CONCERNING THE GAS-FLAME, ELECTRIC, 
AND SOLAR SPECTRA, AND „THEIR 


EPFECTS ON THE EYE 
TEE spectra of the light from these various sources is 
L a subject to which 
years ago, and a detailed account of my iments 
may be found in the Proceedings of the American Aca- 
demy of. Sciences for 1880, p. 236. In-this article it was 
shown that.the colour of the sun was not what the aver- 
age.person would tall white, but decidedly'bluish. The 
’s~“* golden - glare ” oken of by Mr. Capron is en- 
tirel} a subjective effect (except^when near the horizon); 
and ‘follows from the well-known law that Brigi lights 
tend to look yellow, and faint ones blue. If'the ‘highly 
of two diaphragms equally illuminated, 
one by the electric light and one by the sun,.be'cast upon 
a screen, the distinctly bluish character of the latter will 
be strongly:marked. ‘Indeed, the magnesium light is more 
blue than the electric, and: hence pro 





read through a larger 
8 has less available heatingspower. As far as mèro 
colour is:concerned then, the lee -light approaches 
nearer to the sun than does'the gas-flame. 
From sübsequeat expenments, however, it_is ‘my im- 
pression that colour has nothirlg whatever to do with the 
pamful effects sometimes noticed in the eyes, after long 
and continuous work by artificial hight. "To test this. 
question, I had a tin lamp-shade constructed, consisting 
of a tube six inches in diameter by eight in:length. One 
end was closed'by a reflector, ‘and the other'by a-piece of 
very ze blue glass. - Two holes were made In the sides, 
through which passed the glass ghimney.of-an Argand 
gas- er. .By experimenting-with a shadow photometer, 
a position was- found where the light received on @ book 
was of fhe same intensity, and very similar colour, ‘to 
that from a window in the da ime, at a distance of about 
six'feet. A few minutes’ 1eadi E owever, was sufficient 
to' convince me that the new light was ‘far “more trying:to 
| the eyes than‘an ordinary gas-flame would be. - 
effecta peing due to the intense beat thrown down by the 
reflector. this I think is the source of the whole 
trouble in the ordinary burner. , The heat radiated by 
the flame, the heated ey and shade, and . reflected 





In 1873 he. 


1 gave some attention about two - 


bly is of athigher | 


e il-^ 


D 
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from the printed page, and all other white paper lying on 
the table, dries the &yds, the lids,the. forehead, and 
temples, J'empa[ary relief may be found by bathing the’ 
face and eyes in.water,ebut it is only temporary. The 
. «hot, dry air about the lamp is also harmful, and no doubt 


contributes its-share ef injury to the vision. These evils: 
may both in part be remedi ET ples a DUC of glass: 
.80 as to intercept the rays from the p before they) 


strike onthe book or the face. But it must be placed-at 
qua a distance from thelamp as not itself to become. 
ca . > 

| The hotter the flame, the whiter it is, and.the more’ 
' Jicht is thrdwn off in proportion to the heat. Hence: 
-oculists are r@rommending such lights as the Student's 
> and-Moderater lamps, which burn with a small, hot, and 
very brilliant fame, as compared "with that furnished ,by' 


t e 


THE GREAT NEBULA IN ANDROMEDA 


[^ EW objects in the heavens have been treated with 
$ such unmerited neglect as this which has not inaptly, 
‘been termed the Queen of the Nebula. Notwithstanding 
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the Argand and fish-tail burners. W learn from statistics 
how alarmingly prevalent near-sightedness has bécome of 
late among students. Hence anything Which will tend in 
the future to prevent this wlde- d defect will be a 
boon to mankind. And here 1s where the particular ad- 
vantages of electricity come to the front. The fact that 
there are no gaseous ucts to radiate heat without 
light, taken together with the high temperature of the in- 
candescent.carbon, unite to give us the maximum of light 
with.the minimum of heat. e ever-varying intensity of 
the arc light is at.present a strong objection to it, but- We 
may look forward to the success -of the light from the 
incandestent garbon strip, [in.the near future, with the 
assurance that we shall soon have a remedy for the most 
wide-spread evil that afflicts the human vision, 

Boston, Mass, U.S.A. » W. H. PICKERING 


. 
- P 





readily 














vparative notice. :The:reason probably may be. the per- 
. itinacity with which it has hitherto resisted all, inquiry, 
and defied tht efforts of the most powerfully armed inves- 
tigation; so that it geems.to have been left on one side, 


as too unpromisipg for more than casual inspection. 


*. 
S us 
` e e. 


Fia 1.—Bond, 1847. 








2 . 
This however ibears the.eharactes of a premature ,con- 
clusion, ;Direct.examination by the most powerfyl :tade- 
scopes has done 'very little to solve the mystery of its 
natu The reply ofted by the’ spectroscope is but 
partially intélligi Je, But we myst not thereforf despond. 
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The neg e or ambiguous results hitherto obtained do 
not prétlude— on the other hand they rather invite— 
attempts of a different kind. If again defeated, we are 
-only where-we were before. If in any measure successful, 
we mufy indeed find the mystery only increased by partial 
solution ; but such, after all, is the progress and the limit 
of all earthly knowiedge. An obvious line of inquiry 
pos itself in the present instance, which seems not to 

ave been adverted to in modern times—the possible 
evidence of variation either in form or brightness ; and 
te following notices, neither as exhaustive nor as minute 
as the subject would otherwise admit, have begn chiefly 
put togéther with this view. ° 


, The histary of this nebula, which includes fhe ancient, 
evidence, such as it is, of variation, is in brief as follows. 


‘The first mention of it, ogee | to the late Prof. G: P. 

` Bond, the ‘eminent observer at Harvard Se ti Cam- 
bridge, U.S. America, to whose memoir we s bg in- 
'debted for a considerable portion of our materials, oc@urs 
in an ancient star-catalogue with charts, supposed to date 


_ back as far as the close of the-tenth century,! where it is 


represented of an oval form. Its previous omission in 
ancient catalogues is more easily accounted for than the 


remarkable mlence of Tycho Brahe and Bayer. Marius: 


(Mayer) in 1612 was the first to apply to it the recently 

invented telescope; his description of whitish re 
brightening to a dull and: pallid centre, like a e 
shining through horn, agrees sufficiently with its present 
aspect in a similar instrument. It again attracted notice 
in 1664, in consequence of the vicinity of a comet, for one 
of which bodies it has been several times mistaken, and 
“it has never since been lost sight of, though Bouilland 
‘thought its brightness variable ween I and 1666. 
In 1676.Kirch was of a similar opinion, Cassini in 1740 
_ described it somewhat unaccountably as nearly triangular. 
Mairan in 1754 endorsed the description of Marius, Le 
Gentil in 1749 observed it circular and of uniform 
density ; but oval, with central condensation, in 1757-58 ; 
and, from.a consideration of all the known observations, 
believed ıt variable, without, however, being insensible to 
the differences arising from the’ inequality af optical 

means. ° Messier, on the other hand, whose: i 
with cometary Bogen rendered him a: peculiarly 
competent witness, ved no variation in a form 
mailar to the present during the fifteen years ending in 
* 1771; and since that time none appears to have been 
In fact when we bear in mind the imperfet- 


. tion of the ancient Meise and the known differences 
yn 


of vision and of judgment, o means confined to earlier 
periods, we shall probably be of opinion that the evidence 
' of change, though not to be rashly set aside, is far from 
amongeng todemonstration. t i 
We must however pass on to more recerit times. Sir 
W. Herschel described it in 1785 as P long, and 16 
. broad where narrowest ; his son in 182 uox that its 
brightbess, gradually augmenting from the oval circum- 
ference, receives a sudden increase at the centre, so as 
to form a nucleus, but withofit any distinct outline, of 10* 


or 12” in diameter. The whole light :be describes as of 


.the most perfectly mi and absolutely irresolvable 
character, without the slightest tendency to the flpcculent 
a ce of the Great Nebula in Orion. Ten years 

Lamont, with the Munich refractor Il'2 

(? English) inches, and p adi of f200, found the nucleus, 

of about 7", longish in form, composed of very minute 
¢ granulations, but without resolution. 

"Thus matters stood till July, 1847, whdh, sqon after its 

“erection, the great Merz achromatic of Harvard Col 
wis brought to bear upon it, with the confirmation of 

. almost star-like nucleus, but, owing no donbt to the un- 
fgeourable round of the summer sky, it was not till 
"September 14 „the two dajk rifts or canals’ were 

: * The Pegslan astronomer 8 Flammarion informs us, refereed to it 

about the same period as a town object. “a LEE 
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detected, which form so strange and peculiar a feature in 
this grand object.¢ But no resolution was httained. -It 
was estimated that owing to the lightand sharpness of 
this admirable instrument of r500 stars were 
visible within the limits of the nebulosity, without the 
least apparent connection with if And on ‘which side 
they may lie who will presume to say? ` Poo od 

e may now give a reduction from the drawing of Prof. 
G. P. Bond, uate to our present ose, though, 
from the difference of material, inferior 
the original steel enfraving. Great pains were taken in 


admission of his must be borne in mindes to 
error in the comparative brightness of the 


ossible 
ifferent 


ons, . 
he drawing includes it will be observed, two bright 
tches, one on ‘either side of the 
t each involved in'its diffision, and therefore presum- 


and numerous measures were obtained from ` 
'the divided circles of the instrument; but an important 


delicacy to ' 


d central mass," ' 


ably, though not demanstrably, a part of the same com- ` 


plex structure. The more distant one below to the left, 
or north-preceding (for our diagrams give the inverted or 
telescopic view), was discovered by Caroline Herschel'in 
1783, and is known as HIV18, or No. 105 in the General 


‘Catalogue of Nebule: The other attendant, pointed out 


by Le Gentil, No. 32 in Messier's, 147 in the General 
Catalogue, is much smaller, but brighter, and of a cir- 
cular form. The interior canal is the 
tinct, 14’ broad, very uniform for about aereo with 
straight, sharp, and slightly di ing sides ; north 
it begins to bend, and becomes fainter and less ne tae 
The second is about 4 distant from it, shorter, and less 


denied aft ana of about 3°, opening towards the 
north, and their sides seem to have a common point of 
divergence ; and in several places along the course of 
the axis, which was distinctly marked, there were gather- 
ings of brighter knots and darker openings. s 

‘We next give a copy, reduced to the same ‘scale, of a 
beautiful drawing with the same telescope by Trouvelot,' 
in 1874; omitting, as unimportant for our present pur- 
a large ditiusion of faint nebulosity beyond the 
extremity of Bond’s‘figure. Of this drawing, how- 
ever, itis expressly noted that it only gives a g zene- 
ral idea, and must be considered not as ER A 
picture. ‘ d 


Lastly, we shall add a: sketch obligingly made for the , 


express purpose of this paper by the Rev. Jevon J. Mus- 
champ Perry, on December 14, 1881, with his great:181- 
inch Bivens glass reflector b Calver, an instrument 
of such perfection as to admit of not only seperation, but 
measurement of that excessively diffi ir y* Andro- 
meds, the position of which Mr. Perry found on De-, 
cember 10, 1881, by two megsurements with a power of 
600, 95° and 96°, with a distance of a It must be 
borne in mind that this is not, like Bond's and probably 


Trouvelot’s drawings, a cambination of results, but a single : 


sketch; according, however, precisely with one taken on 
a previous night, and it is no less material to add that 
su uent examination in clearer air revealed, as might 
be expected from the light 
a much greater extension 
equal, as it would 
obsefvations. ; 
In these two views taken with the same instrument 
after an*interval of twen-y-seven years, and a third six 


nebulosity in every direction, 
seem, to. tbat shown in the American 


-— 


nger and more dis- - 


as occurring In fainter light. - The two rifts are — 


of such an instrument, ` 


years later with a telescope of fairly equivalent power, - 


we have before 
parison. The general similanty is obvious; but there are 
variations which it may not ‘be well to igtiore. One is, 

1 The agreament is remarkable, 
Wi measures, 1880039, 9s 
being Tor, 


, O15; sheir average for three years 
og : 


us the materials of an interesting com- - 


-the forpa of the principal mass of light, spindle-shaped in ' 


ae close an object, with one of the - 


E 


the “earlier, globular in the two later drawings. This 


difference, while remi& us of tha-ancient variations 
of Le Gentil, may possibly not imply much, where no 
distinct outline is presemted to rectify di 
‘eye. But we have something more tangible in th length 
.and form.of the canads. Here, assuming equal care on 
the part of ‘Trouvelot in desi , with that claimed by 
Bond both in delineation and fasai tion, we seem to 
"have indftations of change. It is true that Bond’s account 
of the outer or shorter canal, as commencing a few minutes 
. 5 the other, does not altogether agree with his drawing; 
but this is. not the sole instance of confused ''orienta- 
tion" ín hi$ memoir; and at any rate he describes its 
commencemept as only 4' of space ‘distant from the 
other.  Trouvelot, as will be seen, has extended it 
much further sø; and should ff be objected that this 
slenderer termination may have, escaped the eye of Bon 
“it is curious to find it strongly and independently confirm 
by Perry in:two sketches on different nights, and by his 
express statement that “the $ nft extends further than 


the f rift on the southern side." The ter, breadth 
, which he has given in each sketch to both canals is also 
worthy of notice, Another point of di ent between 


Bond and Trouvelot occurs in the form of the longer canal : 
the “ perfectly straight, suddenly terminated, and slightly 
diverging " sides,ns far as the nucleus, of Bond's descrip- 
Gon, confirmatory of his drawing, according ill with the 
sinuous direction which Trouvelot has shown. - 
. This may suffict for the collation of the results obtained 
by great jnstruments, But a comparison remains with 
the ap ce in smaller telescopes; and it will be found 
deserving of attention. Let our aperture be restricted to 
. 5 inches achromatic, or an equivalent light in a reflector: 
then, with ordinary vision and customary skies, th& three 
salient points, the great centre, Le Gentil’s ball, and 
Caroline Herschel’s cloud, though much dimmed and 
contracted, k their places, bat all the attendant 
nebulosity will be swept away. Such at least is my 
own experience. On October 5, 1863, a few hours before 
the strong earthq that will long be remembered 
, in this part of England, I canght a portion of the inner 


- canal with a 54 inch achromatic, on August 24, I 


‘I saw them both feebly, but certainly, with 8 de d 


. silvered glass, and have several times followed them with 
that mirror, and with my present gj inch aperture, for a 
considerable length: but though traced, I cannot saythat 
,they would have been discovered. And latterly, whether 
from decay of visual power, or-want of purer air, I have 
failed to.detect them. But the general result is unmis- 
takable. Either Bond’s drawing must have exaggerated 
,—and that materially—the light which they traverse; 
or that light must have since faded. he latter 
~it must be owned is not probable. Yet his e 
is fairly supported by his words, where he gives 
canals near the nucleus as “ beautifully distinct," and the 
light between them 2 as bright as on the inner side of the 
longer one, and his design makes both rifts cleave, not as 
now, the feeble diffusion, but the great mass, not far from 
' its very heart. On the other hand it must be admitted 
that probably at a not much later date, Lord Rosse's 
-foot speculum showed a PT ‘contrast between 
e opposite sides of that ; and Trouvelot comes 
.much nearer to the present aspect of ‘things: so that 
nothing very satisfa&tory-can'be deduced here. Tho case 
however may seem stronger with regard to Caroline 
Herschel's nebula. There are discrepancies inethe earlier 


values of its t - Her brother called it “pretty faint” 
with an area of 30’ X 12? that he included with 
it much of the nebula. His son, reducing. it to 


15’ X 7, found it “pretty bright, though it stands as 
very bright" in the General Catalogue. Bond shows 
it of a brili superior to all but the light*near the 
t nucleus and the centre of Le’ Gentil’s ball. The 
lof Rossé, with the 6-foot mirror in 1876 complains 

e 
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= LÀ : 
‘of this delineation as “ far too brigh d sharply defined.” 
Trouvelot again with a softer geheral effect a small 


centre as bright as Bond; and this may ps be the 
nucleus faintly suspected by Sir John Herschel, and 
decns by uds ina DE t and : 
while the cautious and accurate d’Arrest (1 1—67) using 
an 11-inch object-glass, and giving its size 12' X Sid ere 
of it as only moderately bright, much more so towards the 
centre, pui sri '& genuine nucleus. "These details, 
needless an ious as they ma ibly at first appear, 
are introduced chiefly from thee beating on our present 
inquiry as to the probability of change, but in some 
measuré as jllustrative of the uncertainty that hangs 
about such observations. Every one may not be aware 
of the breadth of margin’ i where there is no 
distinct outline, and faint ediftision’ fade out of all but 
the purest skies, and dilate and shrink by,turns under 
the, anxious and estimates of brightness are pre- 
carfous, and artistic talent is often dissociated from the 
observer's skill. But after all allowances there can be 
no doubt that the existing aspect of this (Miss Herschel’s) 
"nebula with moderate telescopes is much less reconcilable 
with the designs of Bond and Trouvelot than might have 
been 

We can neither at present push this line of inquiry 
further, nor say that it has been very successful Hadit- 

fielded us distinct evidence of change either in form or 

Brightness, it must of course have been accepted as decisive 
against a stellar constitution ; but we have only met with 
such' probibilities as invite close and long research ; and 
it was with a view of stimulating such research that the 
present paper was undertaken. A few more remarks 
may be permitted to render it less incomplete. 

We stated griginally that no resolution has ever been 
effected. This seems undoubted as to the grand mass.! 
The Earl of had indeed thought such development 
approaching with the 3-foot mirror, but only from an 
aspect presented also by the Dumb-bell and Ring nebula, 
since known to be gaseous; and the 6-foot giant broke 
down in its turn: and Newcomb has remarked that ‘in 
the most powerful’ telestopes the light fades away.so 
softly and gradually thag no such thing as resolution into 
stars seems possible. Indeed, it looks less resolvable 
and more' like a gas in the largest telescopes than in 
those of moderate size.” But there is less unanimity as 
to the two companions. Bond capes) states that 
eunder high powers 105 ap to a coarse cluster 
of stars. The 6-foot at nstown on the contrary 
effected no such result; and we may remember that 
Bond had imagined momen resolution in the Orion 
nebula. As to the bright b 
lay no claim to success; the latter only remarking that 
the field preceding it contained multitudes of ve®y small 
stars On a even mi nebulous ground. Lord 
Rosse's 3-foot gave it resolvable ; the 6-foot was silent. 

D’ Arrest once says, “nucleus stellatus circa medium" ; 
at other times finds a nucleus equalling a 9 or.10 mag. 
star It has been thoughtresolvable by Buff ham, and I 


, the Herschels and Bond ' 


ax. o. 


believe by Key, and has certainly that aspect in my 9j- . 


inch um, But even were these two companions 
found to be of a starry nature, their conngction with the 

incipal mass (tho in the case of 105 supposed by 
Bond to be ind! py a line of stars) would yet remain 
to be demonstrated. e It may be improbable, but it is not 
impossible, that each may be a case of mere optical 
juxtaposition, '' ; 


The telescope has comparatively failed. Byt the c- : 
troscope an instrument as superior in analyti- 
cal as it is inferior in optical power. And here ye get 

ien Bond’ coming consider the om 

I stars scat oror 
epaper ind To eoni didis. 

2 A aimer 1s ap gften ascribed beautiful observations : 

centres as to toduce a of peocularity, either of 
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cone EN of reply ; ‘but still, except in one Tespect, an. 
indecisivé ane. It precludes at once the idea of a 
simple'gaseaus condition’ such: as that: of the Ring 
Nébula; or the Dumb-bell or the wonder im Orion: 
d'Arres eonmpkains indeed of the feebleness of the pri 
© cipal spectrum ; but all the three are continuous, as from 
stars. And'yet they gre peculiar, being déficient at‘ the 


red end ; at least this is capes ~as to the. central | 
mass'and the little balt’ "This paronin reap relse- 
where, not anly -among others‘in‘ the hebule 


| 


M'8r'and 8%, iù Ursá Major, which are as’yet-unresolved, 
but in the great- Hércules cluster-M 13; and surely indi- 
cates some’ difference ‘froin ordináry'stellar eight” And 


. 4 
' i 





umintetie tmount of pressure. If` stellar, how 
are its components: so concealed, that. neither in 
its "Extreme Serea surpassing much, as I have 
' especially noted, the at Orion nebula nor in the 
| evanescent fainttess of its wide diffusion can they be 
J toswhated? If stars are there they must ba numbered by 
y Bundreds wf thousands; yet possibly of much lesser 
| agpitudé than we, from ancient Habit,.are apt uncon- 
1 sciotily to associate with fhe idea of a star. e exami- 
j ation at east'of many'gióbular clusters has swept'away 
o|d9Aotiens of size as well as distance; and there 15 no 
{reason why bodies should | not: exist, not larger than the 
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‘planets of pur system, but’ emitting unborrowed light. 
| And if such specilitions hs seem igprob&ble, we may 
1 e T B M 

ej 

1 e 
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again, as a fresh point of resemblance in eral unlike- 
ness, M 13, as were our two nebule in Andromedh, is 
said by Huggins ta have its continuous um crossed 
either byJines of absorption or bright lines, So strange 
did this appear to that great observer that he was Inclined” 
to think in 1866 that perhaps the bright points in some; 


clustéry might not be of'the same nature with'true stars. - 


At'any rate the. mystery, só far from Being so. seems 
nly, to Be, removed to'a more inaccessible” distance. 
What is that at which , ovéispreadirig field after 
field of the. telescope with soft yet- often. Y 

If unknown, or. in some hitherto” un- 


Fra 2.—Tron:elotjaf74. 


bear in mind that in eue into these abysses we.haye 
intruded into a» strange an ioe et ae legion 

obabyity is left behind, and we hay to deal.with 

ilities alone. ` ie ce 

What again are-those rifts, which seemed so strange. to 
erschel that he suggested the idea of the inter-. 
position: of. some less transparent material? Openings, . 
perhaps,.and indicating thinness of substance- in the line 
of vision; openings which our earth, with its. orbital 
velocity of 66,000 miles an hour, might possibly, take 
years, possibly centuries, in crossing merely fom side to 
side. ` 
unparalleled in other nebulz.! 


possi- 


Butewhat, iu any case, 


! Gen, Cat. 3106 (Com. Ber.) 393132 (Virgo); 350% (Cape Obs.) , perhaps 


vid light? - 


khown Condition e as Newcolnb' remarks, under an. 
i Aia En : ado 


whee - 


r 


his, however, must be observed, that they are not - 


^" 6 é " 


ee. DENEN 
: Eu ‘ ^ [] 3 f i ù à . 
Feb: -9,.1882'] _ NATURE 345. . 
> ——————- 
could be their origin? And how far oe they shown to | other side of the stars so profusely scattered ughout. 
be unalterable? the same visible. area? It may be nearer, or, more cor- 
And, in the last place, ‘hati tne ddan or meii rectly speaking, less unimaginably distant; than we are 


magnitude of of that Juminbus mass? Is it on thigor the | apt:to suppose. It might even show- sensi le parallax, if 


d'Arrest’ s stellar.point in 117 could be-compared.in. poši- 
tion with neighbouring. stars; and ever so, an:enormous 


extent must still-be.assigned to. it. Or it may lie. yet |' 
pur 


further away in the unfathomable is Wi rs o 
panded.to a gigantic m 'sire—the ic ody in the visible | remarks 


A BEAR,FESTIVAL AMONG THE AINOS 
LTHOUGH it isrwell.known' that .the Ainos'of Yeso 
worship the-bear, and have-a festival knowr as. the: 
-festival,” at which that animal is killed, no foreigr 
writer, except the one whom we are about to mention, 
has me Sealy cashed Dr. Scheube, of 
Ki Palas cie lished in the Mittheilungen 
der Gauiichafh für Natur und Volker-kunde 
3 O ratt A describes dhe. at which he was an. honBured. 
guest. He observes that these celebrations are beco: 
rarer every, day ; in the various villages which bt visi PIS 
there had not been one for some, years. The motives 
assigned forthis cessation of -an ad: custom, is that-the 
Ainos are'becoming /apantsed, and that the expenses are 
too t.- In those parts- of the- island where Japanese 
habits have penetrated most, the absence of the skulls of 
the bears, which are also objects of veneration, is very 


ee Sheer cia esos splen 





‘rloticeable ; 


Sa o greatest ' display. as tó “magnitude of ita. 
n ehensible Creator. , , 

with.these inquiries as fo, a- ‘mystery never in al 

to “be; penetrated by, man, our im Hes 
all close" ; T. W. 
e 
and as the ‘individual-who gives:a bear-feast 

is compelled-to invite! all his relations, friends, and-feigh- 
bours, and. to- supply them with unlimited. quantities. of. 
sa sé. (icesbeer)-—a. * which; is: three: times: more 
expensive: im Yeso: than. in: Japam—the: excuse. on: the: 
score: ofr expense- is: probably ‘a; valid: one».  It:isy.it: 
seems, incorrect to say that the Aines reverence: the 
bear as they do their gods—the god of the fire or of 
the for instance; but they respect the béar 
above other animfls. He is most useful to them; 
es supplies them with food, raiment, and even with 

na m the other hand, when: enraged} the bear > 
is ul em ; -he destroys .tHeir houses planta- 
tions, and desti animals, an kils themselves.. The. 
animal, intended for sacrifice is selected while it is still 
very towards the end of winter, it is nourished- aie 
the-wife of its-ownerat first, and when lt gets s 
fed ‘on fish alone. tn thepestoing it gins [A M iod ehud aboutthe* 
house, but as it increases in- size and V erength tie placed. ' 
in a.cage, AWoute September tw. October, whén itis a 


‘| 
a 


| 
| 
f 
l 
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an d has bedpme so strong that it attempts to 
ois de time for the eom deemed to 
e, the great event of an Aino's life is about 
lace. He first addresses long prayers to the 
to the relations of. the bear asking pardon for 
wet beds about todo and plesdiog ar Ban te dee 
the animal ‘came into his possession he has showered 


ier 
vods take 


'- favours on hrm, and has maintained him as long as 


s- 
sible; but he is n the bear is growing large, and he 
finds it impassib. ible to support him any lo He has 
therefore no resource but to slay him ; foc this act, 
which is forced on him by inevitable desees he prays 
for forgiveness. 

On arriving at the scene of the daong fhe visitor 
found about thirty persons, chiefiy residents of the place, 

"assembled, and dressed in jtlfeir gala costumes, which 


consisted ‘chiefly of old Japanese brocaded sino 
From the commencement to the end sakt layed 
as prominenta paw» as the bear himself. Ea a gat 


around the fire-place in the centre of the hoaa } hut, and 
an o was first made to the god `of fire, This was 
done in wise. The'Ainos, who were all seated, raised 
their left hands, holding a vessel, to their fore- 
while the palm of t was also elevated 
ali A small stick lying across the- cup was then 
di in the saé and the contents sprinkled on the floor 
fire-god, the stick being then waved three or four 
times over the cup. A formula was uttered each 
person present, and the sa% drank in long ts, the 
stick being. meanwhile employed in -holding up the 
moustache. A similar ceremony then took place in front 
of the bear’s cage. This was followed by a ce around 
the cage. by the women and girls. Off 
-were then made as before to other ps co aly the 


killed by pressing the throat firm 
of wood. The body was then 
on a mat, food and drink being laid 
ments of various kinds being 
&c. Mats were sptesdvatotud the bear, the guests took 
their seafs on them, and the commenced, This 
continued for some time, until the Ainos sank in a state 
of h intoxication on their mats. The women-in 
another part of the village meantime amused themselves 
with various dances, which Dr. Scheube describes at 


The follo day, as a rule, the debauch is continued. 
The body of DE bear is then cut up in such a manner 
that the hide remains attached to the head. The blood 
was collected in vessels and drank by the men. The 
liver cut out and eaten raw; the rest of the flesh 

was di iiuted amongst the partakers of the feast: The 
Meier males aio ue herdened ida Eala ede te 
the sight of blood, he could not look without horror on 
the sigft of the drunken crowd with their faces and bodies 


and placed neatly 
ore it, and orna- 
laced on its ears, mouth, 


. smeared with Blood. The skull of the bear—stuffed with 


oe placed in a sacréd place on the east side of» 
house, and the mouth is. with bamboo-leayes. 
It is MID. UNSYE Eitan and venerated as a sacred 
object > 
€ _ NOTES ° 

-` Me. WinLIAM Bowman, LL.D., F.R.S., bas been elected 
TEE RI e TE ae a "Warren De 
La Rue, F.R.S., Manager, 


„ON Monday th» Sonde e qu dS ante 
Üüge— Mr. B. Samuelson, M.P., Mr. Woodall, M.P., Prof. 
Roscoe, Mr, P. Magnus, Mr. Swire Smith, and Mr. Redgrave,. 
secretary— Liverpool to infiire into technical 
teaching. met at theeFree Library,» and were furnished 
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with information corcerning its working by Sir James Picton. 
They afterwards visited several of the schools, and.in the 
evening some of the science classes.” . É 1 
Da. PL. SCLATER, -he Secretary of the Zoologioil Socie y, 
will give the first af a course of fourfectures on the Geogra- 
phical Distribution of Animals, on Thursday next, February 16, 
and Mr. W. Warkiss Lloyd the first of a course of four lectures 
on the Iliad and the Odymey, on Saturday, "erum at 
the Royal Institution. ə 


AT the comparatively early — &fryhro yests Major Sir 
William Palliser, C.B., M.P., died very suddenly from heart 
disease on Senriay eftargoon, Sir William Palliser was uni- 
vermally known throngh projectiles that bear his name, and 
for many practical applications of solence in both offensive and , 
defensive armament. 


KOnta’s great tonometer is, we observe, announced for sale. 
It would be a great pity if the opportunity of acquiring this 
magnificent and absolutely unique collection of standard tuning- 
forks for the nation were thrown away. The collection was ong 


of the finest things exhibited in Philadelphia, where it still lies, - 


the project to purchase it for the 'U ty of Pennsylvanis 
having fallen through. Tf it cannot be acqu for the national 
collection, of which a nucleus exists at South Kensington, | surely 
it might be thought wor-h while to purchase it for either the 
Cavendish or the Clarendon Laboratory. But the mation that 
can give two thousand pounds for the plaster cast of the porch 
of a Spanish church can surely afford to buy the masterpiece of 
the master-maker of modern acoustical instruments, especially at 
the moderate price esked, 


t 
Upon the Island of Euboes fossil human remains are reported 
to have been recently discovered. The Greek Government bas. 
had.the objects in quesion conveyed to Athens, where their 
scientific examination is now ordered. 


TER February number of the Devetsche Rundschau will con- 
taln an article by Proc. Hückel, of Jena, the celebrated evolu- 
tiontst, on his scientific researches in Indis, where He bag been 
travelling sloce last autnmn and stil is 


oa steps have been taken towards the execution of the 


French Metropolitan Railway, the principal technical difficulty 
being the crossing of the Seine. The first line to be constructed 


will originate from St. Cloud, and have its terminus at Vin-- . 


cennes, Its underground run will begin at the rue de Rome; 
other stations will be at the Opera, Bourse, Arts-et-Métiers, 
Place de la République, and Place de la Bastille, The, track 


from the Place de la République to the Place de la Bastille is , 


not yet decided upon, owing to the difficulty of orosaing the 
Canal St. Marts. The work will oommence with the 
opening of a new street in the most densely-crowded part of. 
Central Paris, 


A “GEOGRAPHISCHE GESELLSCHAFT” a foundéd last 


Dr, Sghmid, one of the profess 
be a quarterly one, and is to chro 


up all over France zo*fast that their very names slip one's 
memory, but in this country we are still content with one, no 
more having beon heerd of the feeble attempt made to start a 
Commer al Geographical Society at Manchot, $ 


From the Calenies end India we learp that valable and im- 


portint discoveries of copper and iron ‘ore have been mado at 


D 
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Tamwoth in New South Wales, and that at Tamora the 
diamond drill has discovered water at a “lepth of 400 feet, the 
site of the boring ‘being on a rocky hill 100 feet above the 
allavial fist, on which the town is situated, ° 


Tux French Governutent has instituted a commission of in- 
quiry into the actual position of working-men engaged in the 
industrial “arts, The commission, composed of members of 
both houses of the French Parliament, engineers of the public 
service, and leading manufacturers, has held already two sittings 
in the Consegvatoire des Arts et Métiers, where a special room 
has been fitted up for examining witnesses. The depositions 
are taken by aMorthand writers, and will be published at full 
length, to support the recommendatiog of the committee, 


e 

Wer are informed thet the great Danish work entitled 
‘Icones Flor» Danice,” whose completion has been long 
anxiously desired by botanists, will be ready for publication in 
the course of 1883. The work, of which the 51st number has 
appeared, will in its entirety consist of fifty-four numbers, three 
of these being supplementary parts devoted to the consideration 
of Swedish and Norwegian plants not included in the flora: of 
Denmark, Subscribers, or intending purchasers, should epply 
without delay for the ooptes they require to Prof. Joh. Lange, 
or to Mesas. Lehman and Stage, Copenhagen, as it is proposed 
to break up the plates as soon as the last number hes been 
struck off, An exception will, however, be made in regard toa 
fèw of the lates, in view of the possibility of their beg used 
an the production of three other works, which the publishers 
and editors of the ''Icones Flore Danicæ” propose to issue, 
‘provided a sufficient mmber of subscribers can be s@cured. 
These works are: (I) ''Icones Flore Greenlandice,” with 


letterpress and 330 plates; (a) “ Arboretum Scandinayicum,” 


-including the indigenous trees of Denmark, with 160 plates; 
(3) Icones Plantarum Officinalium Scandinavise,” with 300 plates. 


M. PAUL BIRT, before the resignation of the Gambetta Ministry, 
had instructed M. Dumas, the Permanent Secretary of the French 
Academic des Sciences, to draw up a list of scientific men who 
have died or received injuries while making experiments or re. 
‘searches for the advancement of science. Pensions, it was 
proposed, should. be given to, the widows and families of those 
who had fallen victims to their sclentific ardour, whilst those 
whose injuries have not been fatal will receive substantlal aid, 
We trust the change of Ministry will not affect this landable 
proposal, 


M. PLATEAU lately sought to estimate the distance to which 
the moon is mentally referred in the sky, by getting some one, 
after looking at that body, to project the accidental image on a 
wall, then move to or from the wall till the diameter of the 
image seemed equal to that of the moon; and he obtained the 
distance 51 metres, Again, Prof. Thirion, of Namur, got 
twelve students to draw on‘a black board a circle the size of the 
~ moon as it appeared to them. The circles varied from 19 to 79 
cm., mean 33 ctm, and it was inferred that the moon was 
mentally referred, on the average, to about 35 metres, Dr. 
Charpentier, by still anpther method, obtains the valug 1a°9 
metres, so that there are greet differences, and m any case the 
distance is much less than might have been thoyght M. 
Plateau bas further applied accidental images to finding the 
distance to which the imaginary. celfsHal vanl is referred, 
A spot in s white square of paper on a dark ground was looked 
at'steadily at the mge of an open window for twenty seconds, 
. then the person looked skywards, above the opposite houses, 
then to one of these houses, and compared the sizes of the acci- 
dental images in either qase. ‘The sides of the two were by one 
. person estimated as 5 to 6, by another as 4 to 5; and the width 
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of street being about 30 metres, tho Glstance amigned to the 
celestial vault is inferred to be in one casg 30, In" thé? other 29 
metres, A similar result was got by night ; 


Most encouraging to any, who have hitherto workeg -msuc- 
cessfully towards establishing a Free Library, should be the 
picture of past and present which is given in the First Annual 
Report of that instituhon at Newcastle-upon-Tyne. The failure 
of the first effort in 1854, the cold feeling indicated by the very 
small number of votes against end for the adoption of the Free 
Libraries Act in 1872, the further delay till 1878 and 1880, 
contrast with the handsome new building ; the large 
mowers to the population, the appetite for 


cataloguing is confirmed by the sale'of 6000 such catalogues at 
ts, each, The importance of the Juvenile Library comes out 
strongly also, nearly hglf the borrowers (4413) betug under 
twenty-one years of age, and the turn-over of books being by 
far the greatest in that department. An immense work is being 
done by thi» means, and there must be room formuch more 
power, being devoted profitably to the production of these 
influential works. This library is fortunate in its large spaces 
for stowing away Blue Books, Transactions, and newspapers, 
which no public library should be without, yet which fill up so 
much space ; in its arrangements for home binding ; it is fortu- 
nate in the fact that its 14. rate brings in over 2800/, a year, 
and we hope that under the new Act to be brought in next 
Session, it will be fortunate in getting more. ; 


IN a recent mumber of Naturen, Hr. Bergh has drawn attention 
to the powerful agency exerted by ice in severing rocks, of which 
he gives a striking instance occurring on the Aalesund in West 
Norway, where & low ledge rising out of the fjord is all that 
remains of a once extensive fjæld promontory, which in the year 
1717 was suddenly blown upand precipitated into the water by the 
force of the ice within the interstices of the stone. The winter 
had been mild, and during a rapid thaw a considerable stream 
had welled up from the ice-covered summit of the fjætd, and 
carried its waters into every crevice of the rock, when a suddene 
thange of wind brought about a sharp frost, which turned the 
descending waters of the newly-formed stream into ice, arresting 
their course within the interstices of the rock. The result was 
the explosion of the entire mass of the fjæld below the outbreak 
of the stream, and its projection from a height of more than 
1500 feet into the neighbouring fjord, which enguked the 
whole of the promontory, with its cultivated fields and farm- 
stead. Simmllencously with the disappearance of the land below 
the surface of the fjord, a huge mass of waters was p@opelled 
against the opposite shore, ing with it rusty anchors, boat 
*rafterz, and numerous other objects which had long lain at the 
bottom, The disturbance extended a mile beyord the point at 
which the land was submerged, and the waters in retreating 
carried with them a wooden church which ‘had stood fifty feet 
above the fjord, besides sweeping away all the fishing-boats, for 
a distance of two and s half miles, Before this occurrence, 
which was attended by loss of life to about a score of persons, 
the headland had been mych resorted to on account of the. 
halibut, whigh abunded in the neighbourhood, butssince that 
period the fish has never returned, a circumstance w ac- 
cording to local popular belief, is dae to the covering up by the 
infallen rock of certain submarine cavittts and springs frequented 
by the fish, . . 8. 


"A Most interesting experiment has taken place at the 
Comptoir „d'Escompte of Paris, "ene of the“ leading benk- 
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wing establishments, im ifs new building, rue Bergere 16, Not 
-lem ‘thay erghty electric regulators, and a large number of 
Swan lamps, have been illuminated by Grenet's battery, Tho 
illuminaHon will continue every night after a very few days, 
when the new offices will be occupied by the staff of the Com- 
:peny. One of the peculiarities of this system is that the offices 
"are illuminated by the Jaspar reflecting system, but it is’ the 
ceiling itself which is used as a reflector. ~The effect fs splendid. 
The large hall is illuminated from the top by sixteen Serrin and 
"Siemens regulators. The arc is concealed by a .ceiling of 
coloured lights, ‘Swan lamps are used for the staircases, and the 
chambers where the valuables are kept. All offices are con- 
nected with the head ‘office by télephones, pneumatic tubes, and 
“telegraphs. "The battery is controlled by electrical agency. The 
*&fty- elements nre placed in the upper part of the edifice as well 
as the tanks for keeping the liquid. - When 1t-ig. used it is:col- 
“lected in-another tank placed/in the'lower part, from which it is 
carried by special carriages and brought- -to a special workshop 
at some distance, In this workslop the sinc is regenerated, as 
well asthe sulphuric acid and the sesquioxide of chromium is 
changed again-into chromate. The cycle of regeneration is com- 
“plete, “and we may give details as toits working. The suppression 
of reflectors and'the use of the ceiling in their stead was ‘devised 


_“by"M. Corrayer, the architect‘of the Comptoir d'Escampte. 


Eur watercof Lake Maggiore, which it has been proposed to 
convey to Milan, has.lately been examined by Prof. Maggi by 
-M.-Certeisanethod, the samples being taken.at 65 metres depth, 


-and'about 400m. from the banks. Forty-eight hours after a little 
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oamic.acid was added, there was obtained a «mall deposit of dead 
-organisms of bacterian form, none of which had appeared in the 
microscope. He found a solution of chlonde of palladium to 
"have also the effect of hardening those small organisms and so 
"making them apaque and microscopically-visible. Smal irregular 
"masses of protoplasmic nature, capable of taking colour from a 
magenta solution, were aleo'thrown down. Prof. Maggi further 
tested the^ water of the lake with various colouring ‘agents. 
"Hematoriline, methyl-violet, magenta, and Lione blue gave 
"the best tesult. ‘While the sameeszmall: organisms ‘and’ proto- 
plasmic masses were manifested, only the latter, curiously,- took 
"colou,  In'spring water of Valcuvia, and rain water, microbes 


"like those in thelake, not visible in a microscope of 800 diameters, , 


* were revealed by thecolouring and hardening reagents. "Prof. 
"Maggi proposes toreall these oi ganisms A Ahasteri, as distinguished 
from the *besterla and-microbes, which, without reagents, are 
visible in*the microscope (Phaners), and among which are agents 


. of infection, anti which' take colour from methyl-violet, magenta, ' 


"e. "The Aphaneri, he thinks, are probably harmless. 


- sAmongethe new subjects for prize competition announced by 
the Rele Istilo Lombarde we note the following: Illustrate 
rwith $ew facts.of pathological anatomy and experimental 
-phyiiolagy the doctrine.of cortical-sensory.centres (for 31 May, 
884, prize -2000 lire) ; Monography of magneto electric .dnd 


' iynsxno-electrie. machines, comprising the history and theory, 


andundicating the merits afd defects of the different.types with 
evegard:to their various industrial epplications (for 31 December, 
71883, prize 4000 lire) ; .History of the life and works of. Leonardo 
' da Vinci (for 31 March 11886, prize: 5odg lire) ; Geognostic, chemi- 
oal,-and physical study of the.agrarlan soil of-a portion of.Lom 


en 1883, prize 1500 lire and gold medalzoo lire) ' 


Hurther particulars will be found in the Kendicmit of the Institute 


Tux Birmingham Town ‘Hall was’crammed from: cling -to | 
"foo on*Sunday~night to*hear a lecture on Natural History 
4 ‘by ‘the Rey. ‘W. Tuckwell, at' the invitation of the. 
eSandsy Lecture Society. The subject was a ‘Day on the’ 
- Hillg," and the deligit of the rougfi tndience was unbounded at) 
the wondirs from bog ane hill-top, speed. and - ‘stone “Quarry, ' 














revealed to them by the “lecturer, who, without “ preaching,” 
gave more than once, religious tufn fo the discourse. Hymns 
were sung and sacred music performed before and after the 
lecture., The local papers point*out that of the 3000 and 


upwards present the great majority were persons who do not ` 
„usually attend church or chapel. ° 


WE learn that Dr. Andrew Clark has consented to preside at 
a lecture on the “Dres of the Period,” to be by Mr. 
"Fredenck Treves, of ‘the London Hospital, on Saturday after- 
noon, February 26, atthe Kensington Town'Hall, at 4 o'clock. 
The lecture is given under the auspices of the National Health 


Society. 


THE Lako of Constange is meee man atan ts since 
1805. At Hoernlin, on the Swiss side, some interesting Lacus- 
trine habitations have been*laid bare, and several valuable.finds 
-of nephrite axes and Sines objects have.been made, ~% 


Beror leaving, the Minister of Public Instructlon,, M. Paul 
Bert, signed a decree establishing the Popular Observatory, 
which:we have mentioned already in our Notes. The report 
was drawn by a Commission composed of Admiral Monches, 
M. Flammarion, and ozhers. š 


M. FLAMMARION will start, in the montifof March, a monthly - 
“astronomical paper, to be published'by' Gauthier Villars, "Each 
number will be profusely illustrated, . 


Ox Mondgy last the cuckoo was heard in the policies -sur- 
‘rounding Halleath, Lochwaben, Dumfriesshire, the meatier ioti 
that day being rema-kably bright and warm. K 


‘WE have on our tadle the following books: EE CENS - 
-Physiography, by Andrew Findlater (Chambers) ; Original Gra- 
vity, by J. A. Nettleton (Lampray) ; Market Garden Husbandry, 
‘by W. FL Ablett (Chapman and Hall); Sahara und Sudan, by 
G. Nachtigal (Panl Parey, Betlin) ; The Honey Ants and Occi- 
dent Ants, by McCook; The Water Supply of England and 
Wales by C. E. de Rance-(Stanford); Mountain Life in 
Algeria, by Edgar Barclay (Kegan Pau! and Co:) ; Between the 
Amazon and ‘Andes, by Mrs. Mulhall (Stanford) ; “Vignettes 
from Nature, by Grant ‘Allen (Chatto and Windus); The Story 
of our Museum, by the ‘Rev. H. Housman (Soclety for Pro- 
-moting Christian Knowledge) ; Year-Book of Photography, 1882, 
"by H. Baden Pritchard (Piper-and Carter) ; Outlines óf Physio- 
‘graphy, by G. Thom (J. Thin); Sounds and their Rélations, by . 
A.M, Bell (Tribnez) ; Philosophy of Self-Consclousness, by'P. 
F. Fitegerald (Trubner); Consumption, by De Lacy Evans 
(Baillitre, Tyndall, end Co.); Report of the Lightning Rod 
Conference (Span); Sparks fram a Geologist’s Hammer, by- 
Alex. Winchell (Truòner) ; Lessons on Form, by R. P. Wright ` 
(Longman); Myth and Science, by Tito Vignoli (Kegan ‘Paul 
and Co.); Practical Microscopy, by George E. :Davis (David 
-Bogue) ; Aristotle on the -Parts of Animals, translated by W. 

- Ogle, M.D. (Kegan Paul and Co ) ; Transit of Venus, 1874, by . 
Sir.G. B, Airy (Stationery .Offioe) ; An Old Chapter of the 
‘Geological Record, by King and.Rowney (Van Voorst) ; Dental 
Anatomy, by C. S. Tomes ;(Churchill) ; Tunis, Land and 
People, by Che¥aller de Hesze-Wartegg, (Chatfb.and. Windus), 

e @ 


Wer-are asked by the-atthor to-&tate: that^at the end of the 
third paragraph of the article "on -*' The Recent "Weather" in 
"NATURE, vol. xxv, p. 285, the barometric pressures inadvertently 
‘quoted as 30°09, 40°079, and 30°076 Inches, should Qbviouily A 
'have been 30 930, 307790, and 07760 inches. `` 


‘Tre additions to the. Zoclagical Soclety's Gudens itia the 
pist wetk include a:Sykes's Monkey (Cercopithecus albigularts 5) 


.from East- Afren, presented by-Bfr. H , Cunning ; .& Ring-tailed. 
Lemur (Lemy catta) mom Madegasear, Presented by Capt. M. 
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P. Webster ; two Badgers (Afees taxus) from Russia, presented 
by Mr. C. R. Meltzer ; a'Cinereous Sea Fogle (Halice'us albi- 
cilla), European, presented by the Hon. M, Finch Hatton ; two 
Common Barn Owls (Six Mammea), British, presented by 
Master Golden; a Mountain Ka-Kn (Nestor netabilis) fiom New 
Zealand, deposited ; two Snow Buntings (Pletrepkanes fevalis), 

-two Mountain Linnets (Linowa Alevrrostris), a Cil Bunting 
(Emberisa $irits), British, purchased. 





. OUR ASTRONOMICAL* COLUMN 


THE OBSERVATORY OY MELBOURME,— The sixteenth annual 
report to the Board of Vistors of this Observatory has been 
issued by the Difector Mr. Ellery. ‘The staff now consists of the 
Government Astronomer, the Chief ssistant, Mr. White, and 
three junior assistants. Mr, White takes charge of the meridional 
work, and on Mr. Turner devolves the observation, dra 
and photography in connection with the RE telescope, and o 
taining daily sun-pictures with the photo-hellograph. ‘The lauge 
telescope almost monopolises the services of a workman. The 


actual work with this instrument during the year ending June 30, 
1881, to which the Report refers, was perlormed on sixty-eight 
nights, twenty-four.of which were devoted to lunar photo- 


graphy, unfavourable weather, or t moonlight is stated to 
baye interfered on 125 nights, while eighty-two nights were 
eccupied with the gar i of visitors to the Observatory, 
during the co of the Melbourne International Exhibi- 
don, Twenty-two nebuke of Sir John Herschel’s Catalogue 
were observed and gketched, with a new one, preceding No. 
3795 by rm. 7s, and 4’ 30” south. The majority of the nebalæ 
o agree well with Herschel’s description, Nos. 4502, 
4510, end 5012 do not accord with his measures ; 3430 is found 
to be much more suddenly condensed in the centre, and 3734 is 
13 
Argüs was carefully compared on three occasions with drwwings 
of 1875, but no décided could be detected. During the 
‘year, 175 pee of the sun Were obtained showing a marked 


/inciegse apota and disturbances of the surface. The magnetical ` 


and met ogical work and progress of intercolonial meteoro- 
logy are also subjects of the report. The Government had 
approved of the purchase of a new transit-crcle more adequate 
to the requirements of the day than the existing 
the necessary amount had been placed upon the estimates. 
Tux OBSERVATORY OF CornDOBA.—Dr. B. A. Gould, writing 
on December 22, nientlons that the first volume of the Cordoba 
astronomical observations finished, and he expected to 
‘forward ıt to Europe d e ensuing week. A meteorological 
volume would follow i y. . 


THE GREAT COMET OF 1881.— The following ’ places depend 
. ‘upon the last ellpee calculated by MM. Dunér and Engstrom of 
Lund ;— 
At 12h. Berlin.M. T. 
RA 


Lm s 2 Sg 
Feb. 11 O 10 I5 +55 28 
13 o 24 54 57:6 
I5 0-15 30 54 52°9 
17 022 34 54 E 
19 o 26 36 54 44°. 
2i o 30 37 54 41'O 
^23 o 35 54 378 
I o 39 32 54 35'I 
: O 42 27 a 
March 1 O46 20 .. 2 em 


Gn the first date, the comet's distance from the earth will be 
3°76, and on th® last date 4'14, the earth’s mefin distance from 
the sun being taken as Wty. e. 


PROBLEMATICAL SUN-SPOTS:—As & somewhat similar case 
toi that recorded by Sir William Thomson in last week's NATURE, 
we may recall an observation by Lichtenberg on November 19, 
| 1762, described m a letter from his brother in Zach!s -Al/gemcine 

AMOR 1798, p. 260; the observation had 

: ‘mentioned in Gottmg's Zasckewéwche for 1787, p. 121. 
- In) Lichtenberg’s didry he had entered the particulars as follows: 

‘On Novembey 19, 1762, as, in company with a fyiend,'v. 

-Pollnits of Reinheim, he was journeying from Würzburg towards 

“Erlangen early in fae morning, zone of great cold and thick 

. vapours, their attenfion was ed at sunnse, by the con- 
A x 


x 4 








and, 





ductor of the vehicle, to something upon the sun's disk; he bad 
not wholly risen in an unimpeded fie, was ofa dis 
colour, and, as usual, seemed magnified. Wnder thes cucum- 
stances Lichtenberg rays he saw with thesnaked eye, to his no 
small surprise, a dark, well-defined spot, the diameter of which 
he estimated at more than a twelfth of the apparent diameter of 
the sun ; ‘etwas unter dem Mittelpunkte g den nordlichen 
Rand." It isadded ‘‘ Die vollkommen eis Gestalt und der 
vóllig reine Aumchnitt lessen auch beim ersten Anblick schon 
etwas Anderes als em einen Sonnenfleck von seltener 
M M iM erte auch nicht lange, so sah ich 
ch, dass ich mich in meiner Mein nicht batir; 
denn der hatte seine Stelle merkli ana e 
journey to was hastened in the hope of arriving there 
oe the of the spot, and on reaching the town Lichten- 
berg says he hurried to Prof. Arnold to secure co on of 
his observation, but although immediate steps with that object 
were taken, the body was found to have passed off the sun, 
which a round end spotless. : 

e ther wha communicated these details to Zach, con- 
sid@red that in conjunction with a jt followed that the 
object had described a chord of care rol on the solar disk in 
about three hours; ‘the direction being from the north limb 
towards the south. 


——RA C 


GEQGRAPHICAL NOTES 


Tux French African traveller, M. de Sanderval, has re- 
turned to Pans from hus expedition to Trmbo. His’ principal 
object was to find the route which Euro travellers have 
searched for for more than a century, and which is destined even- 
tually to become the main route by which civilisanon will 

from the coast to the Upper Niger and the Soudan. 

his first journey in 1879 M. de Sauderval obtained per- 
mission to construct a railway from the Iman of Timbo and grant 
of a district of 12,000 square kilometres, The maps and notes of 
the traveller will be presented to the Academy by M. de Lesseps, 


AT the npo or the Geographical Society on Monday: last, 

Mr. Cuthbert Æ. Peek read a paper on the j across Ice- 
land which he made last summer in company with Mr. E, Delmar 
Morgan and Mr, J. Coles. Mr. Delmar Moigan afterwards gaye 
.an account of an excursion which he made by himself to ja, 
the only en who have visited it before having been 
Mesars, Watts and Leck. The interest in Mr. Peek's expe- 
dition ‘centres ‘almost ids ees the fact that he had been 
entirely trained to the use of instruments, &c., at the Geographi- 
cal Society under Mr. Coles, the instructor, and the result shows 
-that the system adopted is useful and effectrve. . 


IN the Geographical Society's Proceedings this month, the, 
enly papers are those read at the meeting of January 16, and 
alluded to in our issue of January 26. The map on which the 
routes of Mr. Thomson and the Rev. C. Maples are laid down, 
is a useful contribution to the geography of East Africa, A 
note on Mr, O’Neill’s journey in the ‘intenor of Morambiqne 
disgipates all hopes which may have been formed that he had 
visited the snow-clad mountains ‘there, Mr, O'Neill appears to 
have reached a point withm sight'of the lofty peak Namuli, 
sald by natives to be capped with snow, but tô clouds he 
could not verify this statement. Much useful information will 
be found collected together under the head of Père Duparquet’s 
journeys in Ovampo-land. The-remainder of this usue is 

. devoted to kreigo soci&ties, among the reports of which 

il] be found guthontative pecan or Di Stecker’s work in 
Abyssinia, and Mr. Poliakof's in the Island of Saghalien. 

Ir is stated that Col Prjevalsky in shortly to start on 
another expedition to Tibet, and we hope this time he may 
at length succeed in reaching Lhassa. . . 

Corn, VxNIUXOF hat furnished the French Geographi 
Society with «ome:notes of Dr. Reges new journey In Central 
Axia, principally in Karategin and Derwar. His a ae dons, 
commenced on the banks of the Macha, near the 
Glacier, whênce he went first to Garm, the RE o. 

‘traversing the mountains by the Pakshif defile, and d Ing 
into the valley ofthe Kuxilsu Wy the little river Sortbokh. 
From Garm he went to Kela-Khumb,'traveraing on the way the 
valley of the River Wakish or Wakhia, and the Facti, 

Pihe 





"Bagrideaht,.and Khubu-rgkat passes, the first of which Is 
feet above the sea. Further on he followed the valley of th 
Oxus as far as* the*cgnfluence offéhe Warij, which? the natives 
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consider one of the two sources of the Amn-daria, the 
other the Pian to their statements the Ak- 
su, waters the Pamir, 1s an affluent of the Wanj, and does 
. not fell into the P j near Kala Wamar, the affluent of the 
`  Pianj being called the Chuntuk-daria, which flows out of the 
Yashil- eIn order to assure himself of the truth .of these 


statements Dr. Regel followed the Wanj as far as Tesh-i-Senghi, 
- and he found that the river contained a ce of water, He 
intended to spend the wmter at Derwaz, in order to resume his 
explorations in the spring, and it may be hoped that he will sac- 
ceed in solving the last remaining mysteries of the Pamir, 
e Mr. S, E. PEAL's account of his expedition in 1879 to the 
No g Lake aud to the pars over the Patkol will be 
f with map and ramic sketches, in Part 2 No, 1, of 
the Bengal Asiatic S s Journal for 188r, œ . 
THE following despatch has been received at the London 
office of the Mew York Herald:— Irkutsk, February 1, 1882, 
2.45 p-m. e Our three boats left S Island on the 
„morning of September 12, bound for Barkin, ninety five miles 
distant. We got clear of ice at noon, Héavy gale from fgrth- 
east, and boats difsersed, during night; ca 's boat, loaded 
On Geer ee We made land on the evening of the 
I rhoal water, Boat abandoned two miles fram beach; 
waded and ieached deserted e S tor; 'cachéd 
fe oH puduit 9th, Delong’: lat record 
ound reads as follows :—' Saturdey, October rst. —Fomteen of 
the officers and men of the Sedssetts reached this hut on Wed- 
nesday, September 28, and having been forced to wait for the 
river to freers over, are proceeding to cross to the west side this 
morning on their journey to reach some settlement on the Lena 
River. Wo have only two days’ provisions, but having been 
fortunate enangh thus far to get game in our preming needs we 
have no fearsfor the future. Dur party all well excep Ecken, 
‘whose toes hdve been amputated in consequence of frostbites, 
Other records will be found in several huts on the east side of 
the river, Song wileh fe Hare come from the north.—(Signed) 
W. 


GEORGE ILONG.’ Three subsequent records had been 
found, Ericksen died October 7; in great distress for 
food. Noros and Nindemann sent for rdiief, October 9. 


quer eros suu fifteen diyi, and wer found in a 

ition, October by three natives, who took them to a 
settlement. ‘They not make themselves understood, News 
of them reached us October 29. Immediate search commenced, 
and traced to a wilderness on left bank of Lene. Natives 
refused. work, and return tp Bulong ; was necessary to 
get Russian assistance. —November 28. —A party is, now 

: searching, to dig out everything d covered with 
, Mowe em devoid of gime. "ey ompt and 
efficent actlon by Russians, Every effort is being made. . Jack 

y AMD ony oem Our at Hina sit aalng oF Leaky, 
My. left eye ruined, and right one badly impaired. 
well. 


f Orenburg. 
"DAWENHAUER." Semenofsky Island is probably a small 
' marked Semenov in the map in the “V of the Vega,” on 
the -north-west af Sto Taland in the New Siberia group. 
Barkin is on the north-east point of the Lena delta, where there 
is a wiftter tent, Sagastyr, where they landed, is at the month 
of the msat northern branch of the Lena delta, The engineer 
"Melville has made arrangements for a thorough search for the 


missing party, at once, 


THE PRIZES OF THE’ PARIS ACADEMY OR 
a SCIENCES . PO 


“THE annua distribution of at the Academy of Sclences 
took plaĉe om Monday February 6. M. Wurtz, president 

for the year 1881, ww in chair, The list of laureates was 
Toti by M. Dumas, . PEE 

The prize of 240. for any improverfnt in the French naval 
forces was awarded to M, Sébert for his apparatus for 
eae velocity OF projectiles, and to M. Brault for his study 

. 


The e was awarded to Prof. Swift ff Rochester, 
joo for tho discogery of seten comer in. the brief interval. of 
‘our Another astrohomical prize was awarded to Mr, 
D, G aier tor of the cape Ole vala y; for Hi determination 
Abe eolar parallax by observations of E 
nr p i | was awagled to M. Planté for his 
seann atii rod peg tap iced toe Wonderful erpen 

* “ment which, Wis executed dy this phyyest when hg o ed 








Abeliennes” ; M. Etienne Gilber, “ sur, les Philtres, 
»Poisórs" No prize was awarded for the ques- 
ton ‘‘to ascertain by direct o i and experiments 


rage him to work again at the same question which remains 
open for competition in 1882. One of the Monthyon Prizes 


‘| was awarded to Dr; Favre for hh work on Deltonism, and 


another to Dr. Paul Richer for a treatise on hystero-epilepsy. 
M. Collin took the interest of the Breant Pris for his work 
on ‘‘Epidemical Affections” This prize, originally destined 


for a remedy against ckolera, amounts to ;; and the in- 
terest is distributed Xr D apold delit icerum) 
umous prize awarded to M, Henri St, Claire De- 
for his discovery of the law ,of dissociation, The rules 


.forbid the Academy to give such an honour to any of its living 


members, and it first time on record that it has been given 
to a departed one. . f 
When the longseries of laureates was recited, M, Bertrarid, 
Pepe secretary for the section of Mathematical Sciences, 
the dogr of Leon Foucault, the inventor of the gyro- 
scope, Re ais regulator, siderostat, silvered glass telercopes, 
determination of vélocity af light, &c, M. Leon Foucault was 
e Cede) eae a e aaa AT io TEES aid 
never travelled abroad, He was self-edgcated, having passed 
his honours only when already illuxtrious M. Bertrand has 
written the preface to the collection of his sclentific works, pub- 
lished in 1878 by his mother—a large 4to volume of 600 pages. 
M. Leon Foucault was besides a very active successful 
writer, having been-the scientific editor of the Fenilletoà of the 
Debats for years, His succesor is now M; de Parville. 








INSTITUTION OF MECHANICAL ENGINEERS 


"| BE Annus! Gereral Me of this Institution was held at 
the Institution af Civil Kee Grant George Street, 
on January-26 and 27. un . A 
‘The Amnual Repart of the Council drew attention to the sub- 
} of experimental research, of which some account has already 
given in NATURE, With regard, to riveted joints, it 


appears that a long and elaborate series of nents haye : 


been carried on foc the Committee by Prof, edy, at the 


eermg Laboratory, Uniyeraity ege. . These experiments ` 
de ce with steel plates and rivets, and wete directed” 


firt to ascertain the constarts of résistance to tension, shearing, 
t ee ET of which is necessary in order 
to 


the strongest form of joint,-and secondly to test joints ' 


designed on the basis of th» values thus discovered, as against 
other joints, made 17 to have an excess or defect in ole 
or other of the areas through which fracture might take place. 
The work has been completely ruccessful ; the correctly-designed 
joints giving devidedly the best results and thus affording a 

verification of the vdtue determined for the constants, 
Tus experten lave fbr pido pe out strongly the fact that 
joints iron and steel must -be ed in a v different 
manner to give the best results in the’ reason that 
the shearing resistance of the rivets is about the same in ron‘and 


steel, while the tensile resistance is much higher tn the latter than -- 


the former. Hence the deduction that manufacturers, who have 
been content simply to transfer to steel the rules have been 
in the habit of using for ircn, have thereby invo themselves 
gi hdi de uliakeatleos: the hardening ad ten 

to theo exbject, the and tem 
of steel, the Insjitutian have just-published very in 
researches made for them by Prof A C.B., F.R.S., and also 
by Pfof. Chandler Rcberts, F.R.S. former has shown, by 
the analyris of thin disks of hardened and unhardened steel,’ the 
high probabit that zn unherdened steel the carbon is preeent as 
a car 


e of iron. (probable, composition FEC- i 


eliminated from the iro in a more or less crystalline form ; 
on heating, this com is di«solved in,.or assimilated by, the 
metal ; -and that den cooling. does not allow time for the 
elimination to.t&ke place, the carbide thus" fan alee re 
rfore orgless completely, and a mg degree o 
hardness to the masa, Prof. Chante Roberts revanche Pa 
on a suggestion which had heen. mada > hardening. 
»teel was connected. with the ceclusion ang exclusion of gases by 
. 





the métal, in the process of heating ahd coolmg. This he has | There is another pomt of interest in connection with this 







in 

shown to be unfounded, b} hating steel iously deprived of | dredger. When first started at Lowdktoft it was fi impos- 
all occluded ocean ee ipM r td Fi to make it work witt anything lie sped oi omy, 
plu it În mercåry, when it was found to harden just as ia etapid eat or De aeae aa lir d mon 
De O M s 

"vacuo by an'electric curregt, to expel the gas, and then quenched 

SP REDE aper reat wir Mo: ToTg les on elena far eq india-rubber, which from its softness and 

tering xinalbüows of water. The forms of water meter to the eua ctio, end Qui, scapes nion iD while 
in use are sharply divided into ivo cse. piston meters In it prevents ali aay tothe cheeks, This peculiar property of 
which the water is made to«low into a cylinder under a rubber has, we believe, been previously utilised in connec- 
and to escape when the cylinder is full, number of tion with the sand-blast process, but it has never been adopted 


fuls being mpesured; and ‘inferential meters, in w on so large & scale, and it certainly deserves to be very widely 
"wat known. e ` . 


supposed to be less reliable than the foPmer, pe 
quantity paming it smali but. the paper gives the results o 
‘experiments, w show that an inferenti 1 ge 
foe uir but E aarre E ped castes for all orca [ha Ed e light angle: en undulating line 
very smallest flows, and that for these neither form is fully to be |^ the trough, so as to give the water continual twisting 
depended on, In however, it is found that, even in motion ss it travelled onwards. Tife great difficulty was to 
small tenements, little or no water is qiawn at so slow a speed as prevent the water from ceasing to flow, either from the sand 
' to render meters unreliable. Various tables were given showing | &ccum f the pon or from old sacks and other 
-tho great advantages of the meter as detecting waste, the amount | rubblah. choki The former was got over mainly 
of which, under our "water system, is enormous. Good ty paling the luce rape Dd cud c ura qe fiel acy 
reason is given for that ten gallons per heed per day in | bend, which kept the water always within it, and 
small houses, and large houses, is an ample allowance aer starting qd and the latter by "nu 
for the real wants of the population; and yet twenty-seven gal- | in the nozzle, just above th which were co 
lons. per head is the supply of the London water com- indiarubber (mad: having. a hn it. ide peg pt 
panies,* This is probably the most tic specimen of organised" choked and a vacuum began to form inside the nozzle, these 
waste in the world.” The means o it are well within 
petis boit riii, eu telis 
but with the present anarchy in everything connected with metro- 
poltan government, it 1s, we fear, hopeless to expect the matter 
to ag abduci E ibe = 
o prevent waste not necessary (as Mr. Ty paii 
out in the discussion) to place a meter in every house. 





show sp eon. the cause can be inquired into #for THE CHEMISTRY OF BAST FIBRE! 
Haein rg ceno eain edo of water passing (sce Chem. News, 43, 77, and Chem. Sec. 


l somewhere ; and the inspector to make & noc- 
tour, and to listen at the stopcocks of each house succes- 


of a eal the consumption of water during some of the this substance suggested the hypothesis that it was a com 
nged debates of las: session has thus been recorded for the | derivative of tetrachlorquinone ; jute fibre was resolved by boll- 


t of posterity. dilate hydrochloric or sulphuric acid into a solublf carbo- 
The second Beton te: A. A, Jey (engineer to the ng 
Great Eastern. non the system. of 
M. Pazin, the o brated hydraulician, on rivers of 


than -this arrangement, (NOJOS Hus no constituent of the nature 
these facts facis fhe sgthom drew the 


dredger, where it a S into a Popei barge. or is, otherwise i body, when treated with a solution 
disposed of. On this system the water We rede e i = tpi Te the etos o le colour; «Ais © 
F E * 


detection of fibres, In the 
Ei a ea gers it iet nee os ritas fla paper the anthors have continned this line of research. 
wise, It thus forms an excellent adaptation of sclentific Petia (recalls E ot tum fibre the authors adiign 
ciples ; a e Mni aga the formula Ci, . The resemblance of this formyla to 
I tay ‘than other forms in the removing | that of catechin ho 3H40, nero a comparire 
aid Tt has also the great advantage tat it investigation of the latter substance ; 
ie aed ie water, since & moderato of th x ap and E. Bayan ef the Chemical ' 
Tessel does not affect th® flexible pipe. Bs greene i o Fem am Y Mec. e 
bg . ' . P . 
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tannic acid yielded a chlorine derivative resembling that men- 
tioned a which ga a, brilliant magenta colour with sodium 
sulphite.\“M@reover, from a specimen of jute fibre which had 
becom e rten through shipment in a damp state, a body was 
extract all th properties of a tannin, Esperto resin, 
when wi tash, furnished phloroglucin and mnch proto- 
catechulo acid. e general identity of these non-cellulose con- 
stituents with the class of astringent substances or tannins is 
thus fully established. 

The authors ten give details as to the bromine and chlorine 
compounds obtained from Esparto resin ; they next investigate the 
action of caustic alkalies on the chlorine derivative C),H,,Cl,0, 
of $ute-fibre, by which action two atoms of chlorine were re- 
moved, as is the case with chloranil By the action of, bromine 
on jute-fibre a brominated compound was obtmned similar to 
` that from Esparto resin. As regards the conshtutión of thesà 
derivatives the anthors are inclined to believe that their molecule 
is bulit up round chloranil as a centre,  Chloranil, when boiled 
with sugar, forms a brown substance which behaves with 
alkalies and chlorine exactly like the aromatic substance ob- 
tained from bast fibres, 3 "» 

The authors next tbnsider the wider problem of the relation 
of the cellulose to the non-cellulose constituents of bast-fibres 
and the relation of both to the life of the plant. In these points 
they have been anticipated by the investigations and inferences 
of the physiol botanists Sachs,°Sachsse, &c., who have 
stated that cell is directly derived from starch or its physical 
equivalents sugar, fat, or inulin, and is not a product of the 
resolution of a proteid molecule; this formation of cellulose is 
attended with the evolution of carbonic anhydride. The che- 
mical changes ars expressed by Sachsse thus :— 

n(Cj Heo Og, +380) =0(39C Og + 94H gO + C,H,404) ; 

' the molecule nC,H,,0, is then transformed into substances 
havmg.the atomic ratio CHO,- The formation of cellulose 
usually occnrs in those portions co no chlorophyll ; the 
formation of starch, on the other hand, is associated Si thz 

ence of chlarophyll and the evolution of oxygen. The 
Tieaiüextion of fibres originally consisting of pure celluloso is 
, held by Sachs to be a modification of the cell ce (cellu- 
` lose), and not an infiltration of substances from contents of 
the cell. This change 1s expressed by Sach«se thus ;— 


Cott Ome = 5H,0 + Capp Caa + CoH Oy. 


Sachsse thinks that it is to this more highly oxidwed molecule 
' CH4O, that the origin of the tannins is to be 1eferred. The 
authors dissent from this equation,*and think that bodies re- 
sembling metapoctic acid C,H,,O, are formed. Such bodies 
have been found by Kolbs in lmen-fibre; and by the authors in 
the portions of the jute-Gbre near the roots (jute- cuttings). Sachs 
maintains that the tannins are degradation products of cellulose 
and are to be looked upon as excreta, like urean the animal, If 
now the extreme zerms of the developmental series-are the cellu- 
lose and the tannins, it devolves upon the chemist to investigate: 
the intermediate stages of the transformation. The authors 
therefore treated jute fibre with dilute (5 per cent.) sulphuric 
acid.at moderate temperatures; as a ‘of these experiments 
they conglude that the jute fibre consists for the most part not of 
cellulose, byt of a transition form: between the original carbo- 
hydrate and its ultimate modification of a soluble astringent. To 
this transitional modification. the authors give the name of 
dasiose, & the authors conmder there are many celluloses, so also 
there will be- many forms of bast The aromato derivatives 


‘derived from.these bastoses the authors propose- to call dastas. 4 


The authors then adduce various arguments: toeprove that'ihe 
eee el hee sinto aromatic pas is ponet 
us Hoppe Sewer heating starch to high temperatures wi 
water, formed p X Ds Gun cottons -or nitrocelluloses 


au eaa acid on dextrin at 7 
per cent, obtamed: a ble substance which furnished a 
chlorinated product resembling in its pto es the chlorobestin 
‘previously described. The formation of the blagk substance was- 
accompanies. with that of acetic and carbonic acids, The 
authors conclude the paper with the results of several miscel- 
lanedus researches bearing om the subject: The stony concre- 
tions qf pears can be converted into cellulose, and a chlorobastin 
a e colour reaction with sodic sulphite, The origin of 
e reactions of julo substance under high pressure, the 

reduction of by’ jute, the rf&ftion of oll with 
e sulphuric achd, additions] ebservations op the chlorobeXtins, 

. * e 








are the titles of these mifcellaneous researches, The aMhors 
finally embody their results in a ic survey or genen- 
logical tree : Carboni@ anhydnde and water, by the action of, 

protoplasm and chloro form starch; starch and oxygen, 
during growth of the givó off CO, and H,O, pectin , 
and ose being formed. The starch passes through bastose . 
to best.  Bestose can be split up m *arious ways by chlorine 
into cellulose and chlorobastin, by dilute sulphuric acid into 
furfurol, acetic ncid, &c., and tunnins (insoluble) by (tcay into 
pectic acid, and tannins (soluble) by nitric acid into ose and 
a nitro body. Bastin, by fusion with KHO, furnishes phloro- 
glucin and protocatechmic acid, and by chlorination carbonic 
acid and chlorobasun. 





NOTES FROM THE OTAGO UNIVERSITY 
MUSEUM 


I.-On a New Mithed of, Preserving Cartilaginous Skeletons 
and other Soft Ammal Structures 
ON reading 


Professor Miall’s account of the employment of 
e jelly for the preservation of anatomical prepara- 
tons (NATURE, vol xviil. p. 312), ıt occurred to me that many of 
the more solid and less complicated structures, usually kept. in. 
spirit, might possibly be erved bythoroughly Im pregnating t em: 
with glycerme jelly and then allowing them to dry. 1 was able to 
make very few ents in this direction before les Éng-. 
land, but during the present year I have tested the method Jam 
about to describe enough to make me feel thlerably oonfident in 
recommen it as of especial value for cartilaginous and parti- 
ally omified skeletons, and useful also for such things as hearts, , 
stomachs, and other viscera, and for the er tons of 
Echinoderms, &c. 2 * 

I will first describe the method adopted in preparing. the 
skeleton of a fresh Elasmobranch. The fish is evis , the 
gills removed and placed in strong spint, and the body plunged; 
mto wter a few degrees below the boiling point. Animmergon 
varying from a few «econds to a few minntes seives to soften the 
mu*cle and connective tissue to such an extent that they can 
readily be stripped from the cartilage without injtiry to the latter. 
This 1 find the only satisfactory way of cleansing many parts of 
the elasmobranch skeleton, notably the vertebral column. In, 
the case of the gills even a momentary immersion 1n hot water 
is liable to cause a separation of the ; they are there- 
fore best pre in the cold, after the ignments have been well 
hardened with alcohol. After the remainder of the skeleton is 
cleansed it may either be put thiough the 3 process at 
once, or previously hardened in 1—the latter alternative is 
the tah unce it diminuhes subsequent shrinking, but it is not 
ences and may very well be d with in the case of 
large skeletons,, for the sake of saving the otherwise 6 er-. 
,penditure of alcohol I need hardly say that it is always advisable 
to separate the skull from the vertebral column, the pectoral 
fin from the shoulder girdle, &c., as in this paitially disarticu- 
lated condition the skeleton is more eanly manipulated, , besides 
being more convenient for future use. In the case of large 
sharks-it is also necessary to drvide the vertebral column into 
pieces small enough for the vessel used in the preserving 


process. 

The various paits of the skeleton, with or without previous 
hardening in alcohol, are then placed in ‘‘ glycerine fluid " of the. 
'following composition :— 


Glycerines ees 


z 
E 
8 
T 


sts a oP LO 3; 
This fluid is g modification. of Wie cheqert the chief, 
the omission of algohol: the alum may 
also bé'omitted if the specimen has been hardened with alcohol. | 
After remaming in the fluid until hly permeated—tvo 


days to a week, according to size—the eton is transferred to, 
the following glycerine jelly :— 
Gelatne ... re PN zn e. 150 
Glycerine x i > Noes iis Iilitre. 
Water M "T t "E — I 35 
Corrosive sublimate 10 ,, 


The jelly is kept.at a heat just sufficient to “melt 1t, in an.. 
earthenware vessel (neither the glycengne fluid nor the jelly 
should be allowed to come in contact with metal), over a water 

e 


.: i 
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bath;and the specimen is init for about three orfour dayı. 
It is of course advisable to have vessels of various cere 
not to use mare jely éhan 18 abd foarte I a 

un pamm a soup-tureen, god -an 
earthenware ae ah fon avery uet nct of vessels ; a‘galva- 
sed: iron wash-tab as an ‘excellent waterbath. . For 


ordinary ee tek Ine instead of pure 
former being only one-fourth th the price of the latter, Phen 
Mice Beat he or ence 


bone r qi 
eod placed In a diy aoro pi from the dust. EX 
Bore nlite oly a UM Gu te 
skull may be» left to dry withoht further care, bat thick 
EAE 
6, fastened "out while drying with: atra. of 
oe ee ee 18.0 a 
e. 


inevità 
or * n 


HE a solitlon of white«liallac in iier 


x 


er egern r 
' In mountipg'the-skeleton the best way is to snpport each part, 
separately owa wire cradle, so that it càn at-any .time-be, 
iremove for c TE lt is found docaiaty to articalais 
the parts, it is mtvisable to usa 

agin Preparing tho chondrocraniam of Teleostei (e 

advisable to 


have recourse to perbo 
rider neers ort removedand the 
í a, 


beng impregnated gelatine, 
white, In later foetuses. aeara of the | 
et Arlies ire ready and may then 
separately. Tn dmartioulating mammalian akulla itis good 
plan to remove the mesethmold ahd prepare it in the 
am thus preserving an important part of the skull which 
ent, asa rule, never sees unless he takes the trouble to 
ieee ia tei 
-Up to the time my two assistants—torwhose care.and 
. patience it is only right that I should express my- indebtednosa— 
` havo prepared entire skeletons of Carcharodon, - gtrecion, Reja, 
Ceratodus, and- calf. foetus, chondrocrania bf- Alopecias, Acan 
thias, Salmo, end Petromyzon, and messthmoid. of the sheep. 
Some bf these have now been prepared for several months, and 
~ tho’ small amount of-shrinkage may be gathered fromthe fact 
‘that an entire skeleton òf Ceratodu lost only 1: -of 1ts length, 
and that the membrane bones of the Trout, w. were separated 
fromthe chondrocranium before the preparation of the latter, 
fitted afterwards into their places with great accuracy, I have 
Tot yes howerer, boen thoroughly succesaful with the jaws of the 
Elasmobranchs, as hitherto there Fns always been ealiguterackine 
of the superficial calcareous crust, which in the jaws1s much thicker 
than elsewhere; bat as this is sometimes seen, to a alight extent, 
even in spirit ens, I do not at present seo how to prevent 
entirely. With purely purely cartilaginous structures the success of the 
marked : for instance, the gill-arches of Cestración 
ie ord 


dud 


oce fedi ed preserraticn oF wild jore. 
mhthod suctessful, are hearts, stomachs, intestines, 


eredi it is 


harda with alcool 
fairly (pimp oF (a cate’s brain i» rid with the in- 
portions of tlie nerves, but as-far-as nfy present 

- experiencos goes, L hardly y think that-my method is likely to'be 
A oo FE ef - Anat, -and 

» 1879 

glee ual have tried a modification of Giacomini's 
method for Ec ru neto QAYUBOH ote 
ee cue iratis 
e mo in, 
-Echinođerms, &o., so asco retain therr natural colour. and flexi- 
bility, but further txpogiments aro wanted in-this direction. I 










have also made one or two attempts tPaptly the for the 
preparation of skins of-fishes, amphibis and reptiles Fri d dod : 
tie few experiments already made show &edistinct improvement 
upon the dried skins, both in the of the 
natural colour and in the diminution of shrin * Somé-modi- 
fication'of the process may possibly be for the wattles, 
-&c., of birds, In spite of the obvious’ objections to stuffed 


: pec imens, they could be ill-spared in.e public museum, neither 


nor spirit-specimens. bèing. suited to replace them, and it 
-would certainly. bo an advance in museum: technique, if, for 
nstance, tho ordinary brown, shrivelled, and highly vurnuhed 
little more 

T. JERY PARKIR 
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"UNIVERSITY AND EDUCATIONAL 
: INTELLIGENCE 


- a. Convocation -held on-F. 7 the zum of 
“was voted .to the. Linacre Professor for apparatus for the 


T.: E. .Chambers,. chas-been nominated to 
puer me EMT ja tho General Council of Medical 
ucation in plece of the late'Prof. Rblleston. 

The Curators of the Bodleian library have elected Mr. E W. 
B. Nicholson, MA., of ‘Trinity College, as Bodley's: Librarian 
in ofthe late Mr. ‘Coxe. 

Examiners for the Burdett.Coutts Scholarship 
on Monday, 





have given nofice that the examination will be 
February 27 and threc following-deys, at(10s,m. The scholar- 
shi is tanhble for two and is open to-all members of the 
U who- have the necessary examinations for the 
degree of B. A., and ahall not have exceeded their twenty seventh 
term, 





SCIENTIFIC . SERIALS 


Fournal de Physique, January —On the limits of electrolysis, 
by M. Berthelot.—Note on Prof. Clerk Maxwell's memoir on 
te theory arr toca aad of electio currents by mechanical 


more mon OOE PEMAN magnets, by M. Brillouin.—Ex- 
Tus on- Purkinje phanonenon, by MM. Masó 
and Nica. —Va for writing on glass, by M. 


pe Intitice Lombardo dt Scienze ¢ Litere? Rendiconti, vol. xiv 
* Faso. "xviil.-xix;—Zool 


Maggi "Another 
"case of iege k dey tarman, with incom development of 
tite C vesicle and the on the defective side, 


"Prof, --S ~Vines “apd renemies in 1881, by Prof, 
Garovaglio.—On-gome-foasils of the Upper Jurassic het the 
-western -Venetian ‘Al A. Dr. Perona— 
-searches on the ologi and thera 

Frof. M 'and Dr. Buccole,— 

braio functions'«to' integrals of rational functions, Prof. 
Formentl.—The double quadratic transformation of #pace and 
ifs apptication. to the.non-Euclidian geometry, of space, D S. 


Fasc. xx.—Reports‘on works presented and on prize competi- 
tions, also announcement'of prim ‘subjects, 


ce edm ee 3.—New 
ee aps coordinates in Funston of 
the mean anomal: oe 


anatomy of leaves, 
Ser ag bii 


ora siege Ma Momo 


As. Stoppani, ~- xa on pie 
cur (10,000 lire) is divi 
the pili of the 
former being loressesches on the crcelation of the 
‘blood 'in* the "and that of‘ the latter on Italan, 
maritime fauna’ (Qeactibing several now 
early of molluscá, "The R a| prizo 
ane genl (10,000 Hre) is awarded tg Prof. Taramelli, for a abr 
on or a I ean In physical science Prof 
Polonbis awarded a, lire, for a memoir on tho pgr- 
-maenent-mnagnotism o eid 
features of these and other ememoirs are hted. 


temperatures, —The'salient + 
Volexi. ed E Exe "OR the ction of f 
by- Signori Mosd. action`of P ialogensici 
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radjcals on te potassic compound of Pyro, by Signori 
C ani Dennatedt.—Cortribudons to anatomy of 
leaves (continned), p S. Briosi.—On linear differential equa- 
tons, by S. 
La'"Natwrd, January, 1882. —Considerations on same relations 
between the d ety ae efflux, the specific heat, and the moan 
of the molecular velocity of gases, by Dr. Nachs.—On 
the rapidity with which light modifies the electric resistance of 
selenium, by Prof. Bellati and Dr, Romanese.—On_ the products 
of electrolyris of various acid and alkaline solutions, with 
graphite electrodes, by Dr. Bantoli and Regrasogli. 





SOCIETIES AND ACADBMIES 
LONDON 


Royal Society, December 8,—‘‘ The Vibrations of a Vortex 
Ring, and the Action of Two Vortex Rings upon exch other.” 
z 


J. Thomson. 

first part of, the paper contains 
tons which can occur 4n the of a vortex ring, whose 
cross-section is small compared with its aperture. It is proved 
that if the equations to the circular axis of a vortex ring are— . 


patas co at 
' s= fpa cos at 
p being the distance of a point on the cireular axis from. the 
straight axis, and s the distance of the point from the mean 
plane of the circular axis, then— 





aa = A cos (25 log En Wai t+B) 
fu = ANE rin (75 log = TEES 


“where w is the angular velocity of molecular rotation, and ¢ the 


the radrus of the cross-section of the varter core; e is small 


com with «. 
displacement in the 


the time of vibration for such & 
circular axis is— E 
. AE 
am ca Eu Vator 
ot if T be the-velocity of the vortex— 
mara Th r f 
This shows that a vortex ring With small cross-section of core 
is stable for all displacements of its circular axis, Sir W. 
bas proved that it is stable for all alterations in the 


shape of the cross-section of its core. 
second part of the paper contains an investigation of the 





, action bf two vortices upon each other when the shortest distance 


the 
de int of intersection of the direction of mo 


4 ‘Royal gerd 


between them !s large compared with the diameter of either of 

the vortices. The amount of the disturbance each vortex 

experiences is worked óut in the paper; Dut 1 ma, be sufficient 

to quote here tke general effect collision which is given 
following rule :—the vortex which first 

af the two 

is deflected towards the direction of motion of the 

other, lt increases in radius and , and its velocity of 

is diminished, the other vortex is deflected in the 

directiou as the first, it diminishes in radius end energy, 


"and its velocity of translation js increased. 


“On Melting Point.” By E. jJ. Mill, D.Sc, F.RS. 


Abstract.) 

i The author a list Of twenty-three aromatic compounds, 
the melting-point» of which he has determined in terms of the 
air thermomet! The average probable error of a single result 


mercury -glass s aro 
° à proportional to the numerical value of the formula, 
a law which, it 2s suggested, may be in the Hmit*the real law of 
melting-point. The mematr contains a full description 
of'apparatus and m T 


January 12.—'*On the results of Recent 
Erect Trees containing R Remains in the 

Coal Formation of *Nova Scotis" by J. W. Dawson, C,M.G., 
D . L - 


LL.D., e. B.S., &c. i 
Tho: explorations refeffed to wereacarried on chiefiy in. the 
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a dfecussion of the*uibra- 


im i 








beds at/Coal Mme Point, South Jpggins, Nova Scotia; and ^: 
nof the com . 


their object was to fhake an exhaustive 
tents of erect trees found at that place andecontaining remains of’. 
and other land animals, 

A detailed secon is given of the beds containing the 
trees in question, with lists of theiréos-il remains, 
impdttant part of thé section is the following :— . Tg 

i "Ft. 


Sandstone with erect Calaxiter and Shemaria roots. 6 
Argillaceous sandstone, Co/asute, Stigmaria, and 
vu Alethepteris Cuchitica a t us us s 
Gray scale, with numerous foesil te, and also 
Nateidites, Carbonia, and fish e - o 2 
Black coaly shale, with similar fossils ~.. i .. .. I 
Coal, with impressions of S(ri//uris bark e... ... 0 
On the surface of thecoal stand many erect Sigillaria, pene- 
frating the beds above, and some of them neafly three feet in 
diameter at the base and fine feet in height. In the lower part , 
of many of these erect trees there is a. depodit of .carthy matter, 
blackened with carbon and le remains, and y stored . 
with bones of small snails, and millipedes, -De-, 


I 


Anh > a 


tailed descriptions of the contents of these trees are given, and ~ 


it is shown on decay’ of the woody axis and inner bark 
must have constitutéd open cylindrical cavities, in which sm 
animals sheltered themselves, or into which they fell and re- 
mained imprisoned. These natural traps must have remained 
open for some time on a sub-aerial ; NS 
De hte of hias aec moa been discovered and 
extracted, end the productive ee es 
carefully examined, OF these Fifteen bad pio mote or less 
productivo of animal remains, From one no less than twelve 
ian skeletons had been obtained. In a few*instances not 


the bones, but portions of cuticle, ornamented with horny . 


scales and spines, had been 

The Batrachtans obtained were referred to icles 
al* Of these twó were represented so imperfectly they 
could nót be definitely characterised. The remaining ten were’ 
referable to the two family groups of Micrvsawria and Laby- 
rinthedentia. 


The Aéicrestwris are characterised by somewhat narrow 
crania, smooth cranial bones, simple or non-plaited teeth, well- 
developed limbs and ribs, el biconcave vertebra, bony 
scales ani plates on the 


this 


and 


internal structure and the microscopic structure of 
as well as representations of their cuticular ornamentation and 


armour. - 

The Labyrinthodonts are represented by only two species of 
Thee epee vica are ilto described and delineated. 

About of the reptilian species described are new, 
ani those previously described from fragmentary remains gre : 
now more characterised, and their parts more minutely 

The invertebrate animals found are three species of land snails 
anid neo myrispols besides spedmers supposed to represent 
new species of m' insect lerræ, -not yet fully 
exainined, and which have been placed in thé hands of Dr. 
Scudder, of Cambridge, U.S. 

The memoir, comisting in great part of condensed descriptions 
of the facts observed, does not admit of much abridgment, and 
cannot be rendered fully intelligible without the pari ciis 
plans, sectloms, ani drawings. It closes with the following- 
general statement :— ` e. i . 


of Nova Scotia at the period 


exclude the possibility of the existence of higher animals of a . 


The most ^ , 
n Ld 


omen, and horny scales, often ` 
ornate, on the back and siden They show no races of gills. ~ 


` 
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the reptilian animals are ted only by single specim 
thére may have been still forms, which may be disclosed. 
~ should other 


productive trees be exposed by the gradual wasting 
-of the cliff and' reef,” i p 3 
Physical Society, Jan. 28.—Dr. Stone, -iņ the chair.—New 
Member, Mr. W. Lant .—Mr. T. Wrightson’ read 
a by himself and Prof, W. Chandler Roberts, F.R.S., on 
the dgnsity of metals, The results were obtained by the 
descifbed in a former paper to the Society, on the fluid 
oniy of bismuth. The mean results were for copper, 8'217; 
lead, 10°37 ; tin, 7025 ; zinc, 6'487; mier, 9'51; 
F j ), 6'88. These results are y lees than 
those Mallet’s 


(No. 4 
process, but they T 

For bismuth tue fluid density found by the authors-is Io'055, 
which is slightly more then that given by Mallet’s method (9°82). 
The authors consider their method satisfactory. It consists 
suspending a ball of the solid metal from a spiral spring, abd 
lowing o dip imio à audible of the same metal in a molten 
state. movemehts of the spring as the’ báll melts are re- 
corded by a pencil on a band of tra s Mr 
Vernon read a paper on apparatus for 
dic objector ruch machines ia to antomatically iride and 
tinuously record the quotient of the speeds with which 
are turning. If the two things are the records of 
i machines (previously described to 
work put into, and the other work sent 
Jn of mechanism, then the quotient 
combination. If one meesures wor 


C. 
con- 
two 
two 
the 


dividers. all derive their actions froni motions of rolling 
"The simplest is made by hangin a magnetisedsteel reel on to a pay 
of iron cones, which are tet The reel tgavels 
uotient, — Mr, 

rate of & 
proportional to the 


strength. Hence if 
ble of vibrating under electro- 


magnetic force, vibration will be pr oral 

simply to the current r_the mere dl the speed 

mearire the free id ds force ls propemtmal (o the aquae 
clock 


so contrived that the 


drawn in tho usal wat, ttm 
ork, an i 


» n - oU . 

the latter testifying to their efficiesicy &— Capt. , RE, 
then exhibited some experiments on the phenom of phos- 
phorescence. . Balmain's luminous t, galcium sulphide, and 
other substances give out a violet after having been excited 
by daylight. Capt. Abney found that when the spectram was 

wed to fall on an excited surface of Balmain’s peint the blue 
rays enhanced this violet light, and the red end of the spectrum 
erp cx it This was anome to the meeting and the red 

f the appeared on paint in 

bands. Stalarly, the lent from an electric lamp passed through 
a sheet of red extinguished the horescence. Capt. 
Abney’s farther showed that there is a series of 
octaves inthe blue end of the spectrum which refuse to quench 
the violet light* He found the mean wave-length of the rays 
acung the phosphorescence to be 4300. Prof. Guthrie also 
sho that calcium sulphide tubes glow in violet light. 


Anthropological Institute, gest 10.—Major-General 
Pitt-Rivers, F.R.S., president, in the .—H Felvey and 
Bathoe were elected Members of the pone ORE 

pormaits of the Incas, 
epa in the Temple of the Sun.—Mr, 

orthington G. S exhibited some stone implements from 
the north-east of London.—General Pitt-Rivers, F.R.S., read 
a paper on the entrenchménts of the Yorkshire Wolds, and ex- 
cevations in the earthwork called Dane's Dyke, at Flamborough. 
At Dane’s Dyke the author had found fimts and fiint fizkes, 
clearly pro 
work used fi and’ lived not later than the bronze period. 
The whole district was the scene of the operations of a ple 
much earlier than the Danes, and therefore the term "ees 
Dyke” was a misnomer.—In the absence of e anthor the 
Director read a by Mr. J. R. Mortimer, on discovery 
of ancient d A the Ydiihhe Wolds. 


Institution’ of Civil 'E oers, January 24.—Mr. Brun- 
lees, vice-president, in the chair.—The paper read was on '* The 
Analysis of Potable Water, with reference to the deter- 
mination of Previous Sewage Contamination,” by Mr. Chas, W, 
Folkard, . 

Sypney, N.S.W. 


Linnean Society, November 30, 1881.— Dr. 
ident, in the chair.—' The papers read were: the Hon. 
Paec. for Beron F. von Mueller, K.C.M.G., on two new 
oe of New South Waleg plants. —By J. J. Fletcher, M.A., 
Sc., on the existence after parturition of a direct communica. 
tion between the median cul-de-sac, so called, and the 


MURUS, canal incertain 
W. Macleay, F.L.S., on two new species of snakes from 


that these new species had been discovered by Mr. James Ram- 
say, of Tyndsrie, near Bourke; they were a 
Diemenia, which it was proposed to call D. 
of the genus Aspidieits, named A, 
dizcoverer.—By the Rev. Wm. Woolls, Ph.D., on 
New South Wales, the sixth paper on this su 
well-known botanist. 
Mr J C. Rossiter, of Numes, N.C, ; communicated 
o 


the 
ject by this 


Mr, of 

T. »a.—On two new birds from the Solomon Iglands: 
(1), Knginh er, Halcyon salmonis, allied to H. ckleris, but 
thout white 


nape ch or superciliary stripe; and 
all the under surface Silty ler erm coverts white, 
the a surfate of icr te" blue; (2) a Rhipt- 
dura, A. Zemeérese.—On the ha of Pacbeshele aie 
and and their occumencé near Sydnoy, 


by Mr. E. Lud nein C.M.ZS., Curator of the 


i 


that the constructors and defenders of the earth- ' 


. C. Cox, 


Australian Museum.—Exhjbite—Mr. Ramsay exhibited speci ; 
of the following new anderare birds from Island of “Ugi,” 
in the Solomon groups :—r. Gould. (2) Pä- 


light ffénch A 
fen] he CONS Ilofa tay 
paintell wit rose down the cèntre 


4. Prilepus said te 
identical with P. ceraseiéectur of Canon Tristram, and ob whieh 


P2 pateris oi Grey is the female. [^ mortoni 

C. but , 
ew . 06, Tl cae arai ier 
(Tristram),* male and feale, the female ‘alone being prewjously 
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Lnown, f ale differs in having no yellow on the sides of the 
uropygium, this being cromson, like the flanks and belly. 
7. Nasiterna finschi (Ramsay), males and females; the male is 
distingojahed by having a stripe of red down the abdomen, and 
the feathers -the lower mandible more distinctly tp 
with blue ; RAipiaura tenebrosa (Ramsay) being of a dull oli 
brown, with a few hite tipped ers on throat and sides of 
the, head.—Dr. J. C. Cox, F.L.S., exhibited several specimens 
' of wood carvings from the Solomon Islands; also two drills 
used by the natives of Rubiana in buildmg ther canoes, and & 
fis#-trap made of cord used by the natives of the same 
island.—-Mr. Brazier exhibited a very fine collection of Cyprwa, 
vix :—Cyproa Atrundo 2, neglecta 2, olindriga 2, TORS 3, 
‘moneda 4, lynx 5, yar. Caledemica 1, Iscbella I, owwrica var. 
obscura 3, stxdida, var. Cressei 2, Arabica 7, vitdlus 4, sowre 
I, staphylaa 1, mappa, var. 2. These fourteen 
species were all distorted or ed, with the extremitics 
rostrated, and the base arched. Three fine varieties of C. tigris, 
four fine varieties of C. erederta, and one fine varie Ds C. 
rack po These three ies are normal.— e Hon. Am 
Macleay exhibited dried specimens of the two plants described 
by Baron Muller, also a large peculiarly-shaped gall of a manna- 
Sining sim QA EE branch, and a rare beteromerous 
beetle (Zopheresis Georgi), both seat by Mr. Palmer. Mr. 
Macleay exhibited some samples of a bark said to be used 
the natives of New Caledoma and New Hebrides to procure 
"abortion, and a mass of a kind of guttm-percha from a new 
Caledonia tree. These two exhibits were sent by Mr. E. L. 
Layad, C.M.G., British. Consul, Noumea, Mr. Fletcher exhi- 
bated a large number of microscopic sections. A special vote 
of thanks was awarded that eman for tus very valuable 
paper on the uro-genite] organs of the kangaroo. 


PARIS 


Academy of Bcionces, January 30.—M. Jamin in the chair, 
—The following papers were read :—On the theory of repeated 
proofs, by M. Bertrand, —On some applications of the theory of 
elliptic fanchons, by M. Hermite.—On a entia in the lest 
number of AMemeirs of the Italian Society of Spectroscopists 
(p. 256) by M. Faye. M. Tacchini says there is not perfect 
paral between spots and protuberances. M. Faye (who 
regards these phenomena as in mechanical connection) contends 
that from the nature of the observations this is not to be looked 
for, but merely a general accord.—Réwsd of meteorological 
observations made during 1881 at fotir points of Haut-Rhin and 


the Vosges (continued), by M. Hirn. e excess of water 
which falls in the higher regions is met by useful regulative 
action of mountain forests ; and dirastrous results have followed 


*the extensive destruction of wood on the Ms mt varous 
problems of relatrve motion, by M. Gilbert, He the 
action of M. Sire’s polytrope, gyroscopic dulum, &c,.—On 
the-hematic crisis in acute maladies with en defervescence, 
by M. Hayem. This crisis, occurring near the end of acute 
disease, is chiefly characterised by a temporary increase of hema- 
toblasts in the blood ; in forty-eight hours their number is nearly 
doubled in twenty-four hours more it diminishes considerably, 
and ere ] the narmal state is recovered, in which there ls 
about one blast to twenty red corpuscles, The ab- 
normal gatio between these elements at the time of greatest 
accumulation of hematoblasts is represented nearly always 
by the same figure (seven on fhe average ; variation 
between eight and six), The hematic crins indicates an effort of 


paration,—On a class of binomual Knear differential 
uations with algebraic coefficients, by M. Appell THE dett 


the oscillatory character of the cause producing the varieble dis- 
tribAton of spots'on the sun's surface, by i 
annotahons by M. Faye). M. Spoerors data (here tabulated) 
with M. Carington’s, prove that the sun-spot activi 

trated between 6° and 35°) advances slowly from 35° 
towards the equator, mcreamng to a maximum et 18° ; then pro- 
ceeds, ‘withdimiration, to 5° or 6°, where it disappears, A new 
cause now brings out some spots in the higher latitudes again, 


and the same series is uced. M.S calls attention 
also to an alternating pre derance of hemisphere in pro- 
oneof ts (but is less marked).—On asymptolic 
tegrals of Alfferential uations, ve M. Boussinesq.—On the- 
eration E fasa and carved double curvature of all 
by Mm Mapecek. the combination ef carbonié acid. 

ant wijer by M. Wrob His refalts obtained in com- 


here is negative and due to acceleration of 





Ww 


pressing and carbonic «cid in contact with water, 
point he thinks, to fhe existence of a hydrate of carbonic 
acid, one ae iable; and- prcumbs by pressum (lks. A 
Ogier’s «hlorh e of phosphide of hydrogen). The critical ` 
pressure’ which must be produced in order to the 

menon i is the tension èf dissomation of the 
hydrate formed.—Silicomolybdic acid, M. Parmentier.— 
On new. combimtions of aldehydes with iodide of phos- 
phonium, by M. de Girard.—On the mou dency Me chloride 
of phuryl, by M. Ogie pn the formation of an, 
aldehyde -acetone and & glycol of the aromatic serles, by M. 
Bureker.—Researches on qülocarpine, by M. —Om 
the relations of the vasomotor system of the merhla gata 
with that of the spinal cord in man, and on the alterations of, - 
these two systems in the course of sensitive ‘aber, By M. Pierret.— 
On the formation of blighted ns of wheat, Prillieux. — 


Atfempt at r ion of Wollastonite and of Melonite, by M. 
sae ga I bel 


anemometer applicable to messure- 
ment of the velocity of wind in mining vallécit, to meteoro- 


logical observations and to determination of the velocity of. 
water-courses, by M. Bourdon. This isa system of convergent’ 
divergent tubes. In one such tube, made according to Venturi’s 

portions, is fixed concentrically a second much smaller, and 

ving its divergent end exactly at the point where the truncated, 
summits of the canes of the tube unite. (For very xmalh 
velocities a third tube may si y be fixed within the second.), 
A hollow sleeve is fixed round the union of the.truncated cones 
of the wide tube; its interior communicaffts with that of the 
latter and with a rcxnometer, on which the presswe is read. If 
a manometer at the mouth of the large register 1 «ith a. 
current, the other manometer will register e.g. 6; the pressure 
e velowity of the 
current.—On some atmospheric phenomena observed during the 
recent period of high es by M. Vinot. General de 
Nansouty, on the Pic Midi, records exceptional purity of. 


'sky ; fhe zodiacal Light was seen on January 1 (a very rare thing), 


and the earthshine and thin crescent of the moon, only 25 46m. 
old, were also seen in January.—Observations ina oon, of. 
the opaque cloud «hich covered the Paris region for some days, 
by M. de Fanvielle. The cloud was hardly 300 m. thick. Th, 
the upper part the-guide rope got covered with hoar-frost. The 
temperature of the cloud was about 5° below zero, —Rellef map 

of France, on the male of 74àyyy, by M. Guillemin, i i 
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HYPOTHETICAL HIGH TIDES 

I^ his interesting lecture entitled “A Glimpse through 

the {prndors of Time,” recently published in 
NATURE, Prof. Ball, accepting Mr. George H. Darwin’s 
view—that the moon ws once partyof the earth's mass, 
and after separation long revolved much nearer to us 
than now—Sstimates that when 40,000 miles distant she 
produced tides 216 times greater than the present, and 
advances the theory that these high tides have been the 
most powerful agents in producing changes on the eart's 
surface. He further presents thfs theory to geologists as 
a solution of some of their most difficult problems. 

All this is exceedingly interesting if true. There can 
be no question that a tide of six hundred feet sweeping 
over all shores and lowlands twice a day would be a most 
powerful destructive and creative engine; and it may be 
conceded at once that its potency in remodelling the 
earth’s surface wquid far surpass any agent of change 
now in action. Hence we may fairly infer that if such 
tides had prevailed,in former times they should have left 
behind them universal and indisputable evidence of their 
existence. * 

Having studied with some care the geological record 
in places where it is as nearly complete as amywhere, I 
must say that I fail to find there any traces of the dttion 
of these stupendous tides pictured to the imagination by 
Prof. Ball On the contrary the whole of that record, 
from the Archæan to the present time, offers evidence 
opposed to such a theory as he proposes. 

Of what took place before the Laurentian strata were 
deposited we can gain no knowledge from the rocks, 
because these are the oldest known. We can only say 
that they are aqueous sediments of which the materials 
-~ were derived from pre-existent land. Though much 
` metamorphosed they are plainly the prototypes of she 
sandstones, shales, and limestones of later formations, 
and, we may fairly conclude, were deposited under like 
conditions. In the granites of the Laurentian we appa- 
rently have representatives of the coarser sediments 
formed along shores; the slates are the clays of ancient 
times, the wash of the land deposited in quiet waters off 
shore, while the marbles—which in some places form a 
considerable portion of the Laurentian series—are un- 
doubtedly organic sediments that accumulated in quiet 
water, deep or shallow, by the slow processes of growth 
and decay of animal structures. Graphite, the product 
of plant life—probably fucoidal—exists in large quantities 
in the Laurentian rocks, and they contain enormous beds 
of iron ore whjch must have been accumulated by the 
aid of organic matter.e Hence we may say that im the 
Laurentian age life was abundant, and much of this was 
littoral life, and that the vital unites with the phfsical in 
opposition to the high tide theory. , 

The Huronian series consists mostly of slates, quartz- 
ites (sometimes ripple-marked), and beds of iron ore, all 
shore and shallow water deposits speaking of quiet times 
and no high tides, i ' 

The Cambrian rocks are but imperfectly shown on the 
eastern side of the North American continent, and we 
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will not stop to inquire minutely ingo the circumstances: 
of their deposition. We may say, hoyever, in épassing, 
that they contain no really coarse material, and are all, 
so far as is known, the deposits of quiet waters. 

In the Lower St/urtan series, which is here remarkably 
complete, we have a record that tells with great clearnes 
the physical as well as the vital history of the continent 
in that age. 

The Potsdam Sandstone, the base of our Silurian, is an 
old beach spread over large areas of pre-existent land by 
a slow amd quiet subsidence, and the invasion of the sea. 
The Laurentian highlands, the Adirondachs, the Archean 
area south of Lake Superior, formed the shores of this 
sea ; and the Ozark Mountdins, the nucleus of the Black 
Hills, &c., were islands in this sea, each with its shore 
linge The old Potsdam beach is now exposed, and has 
been examined 1n hundreds of localities"along a line of a 
thousand miles or more, and there the ancient sea margin 
can be followed as easily. and certainly as we can now 
meander the line of thf Atlantic coast. We everywhere 
find the history of the old beach written with unquestion- 
able accuracy and in great detail The strata are fre- 
quently ripple-marked and sun-cracked, their surfaces are 
covered with the interlacing casts of seaweeds, the sand 
is bored in every direction by annelids, and is full of the 
fragmentary or complete shells of the beach-loving lın- 
gulas This record not only includes no traces of extra- 
ordinary high tides, but is full of positive evidence that im 
the beginning of the Silurian age no tides much higher 
than at present swept the Atlantic coast of North 
America, e 

Above the Potsdam sandstone is spread a great sheet 
of organic material the Trenton limestone group, in 
places a thousand feet thick, the deposits of quiet waters, 
and composed almost entirely of the hard parts of animals 
which inhabited them. As we approach the olf shores 
these limestones become more earthy, and in places they 
abut directly against Laurentian chffs, which supplied so 
little mechanical material as to form but a trifling per- 
centage of the deposit made. Here we are on the old 
shore line, and are surrounded with evidence of the slow 
and quiet accumulation of material, and the entire absence 
of any indication of tidal action greater than that of the 
present day. 

The same phenomena teach the same lesson "n the 
records of the Upper Silurian, Devonian, and l&ter geo- 
logical ages. In the Devonian rocks we have apother . 
witness against extraordinanly high tides, for here are 
goral reefs rivalling those now forming in the tropical 
seas, Unless the reef-btilding polyps of the Devonian 
age were altogether different in habit from those now 
living, these coral reefs must have been. fortned in water 
less than two hundred feet in depth. Here high tides 
would have wrought tht rapid destruction of the whole 
race of reef-building animals, at the ebb exposing them 
to the air for hours, and at the flood burying them too 
deeply for their tontinued existence. Nearly the same 
thing is taught by many of our great limestone begs. 
‘They are largely made up of moMusks, corals, &c., which 
inhabit a littoral zone, and it is'evident that a tige 
hundreds of feet in height, sweeping to and fro over . 
zone, yould have render&t it uninhabitable by them, 

The sea-weeds new living in ar oceans, @ffiefly occupy 
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the immedigte shoreZang most of them grow in a depth 
of water dot exceeding forty feet. Itis easy to see that 
if the present ozeans were affected bya movement similar 
to that, descrjbed by Prof. Ball, the zone of seaweeds 
would be the scene of the greatest mechanical violence, 
and they would be alternately left to dry in the sun, or be 
torn with irresistible force from their anchorage, and 
scattered over the land washed by the flood tide. But on 
every old beach, of which we find so many in the geo- 
logical series, the casts of the fronds and stems of sea- 
weeds are as plainly discernible as on our present shores. 
Indeed we may say that of the thousand forms*of animal 
and vegetable life which have their home along the 
shores of continents, the seaweeds, the boring annelids, 
the lingulas, the oysters, the barnacles, in short the vast 
majority of mollusks and all the shore-loving fishes apd 
crustaceans, none could possibly have existed while tides 
such as have been described prevailed; for that which is 

"now their chosen habitat and the zone of greatest vital 
activity on the globe, would have been a scene of constant 
and terrible destruction. 

It may also be said that if, as we suppose, the precipi- 
tation of ocean waters took place before the corrugations 
of the earth's surface had assumed any considerable 
magnitude, and it was nearly or quite covered’ with water, 
tidal waves five hundred or more feet in height sweeping 
over the earth in rapid successio 1 would have worn away 
the emerging land as fast as it appeared, would have pre- 
vented the formation of continents, and have precluded 
the existence of land animals or plants. And farther, 
since marine vegetation is practically confined to shallow 
water, high tides would have rendered the growth of algae 
impossible; and as they have supplied the pabulum for 
marine animal life, it follows that, with tides six hundred 
feet in height, our globe would have been a lifeless one. 

For the reasons cited aboveeand others that might 


` be given, we are compelled to conclude that the high tides. 


which fortned the subject of Prof. Ball’s lecture have had 
ao existence during the time covered by the geological 
record ; and further, that since the beginning of thas 
record the order of nature has been essentially what it is 
to-day. The testimony of the rocks on this subject is so 
full and conclusive, that it really leaves no room for dis- 
cussion; and hence the astronomers have been in error 
in regard to the genesis of the moon, and she never formed 
a portion éf the earth's mass, or the separation took place 
* at a perjod so remote that she had receded to nearly her 
present distance before the dawn of life on the earth. 
è J. S. NEWBERRY 





EASY’ SPAR LESSONS 


Easy Star Lesfons? By Richard A. Proctor. . (London : 


. Ghatto and Windus, 1881.) 
E have been repeatedly ctruek by the comparative 
^ (it might have been said, more than comparative) 
“ignorance which prevails, even among educated people, 
as to the nomenclature and position of the stars. There 
are many who would be griévously scandalised at the idea 
of not being able to call trees or flowers by their right 
s, but who seem Very little concerned by having ta 
admit a similar incompetency as to the beautiful luminaries 
of the skies. They Would be indifnant at the supposition 


~ that they did Wet know angoak from que asks or could pos- 





sibly mistake a' cowslip for a primrose ; but they have no 
hesitation tc confess that they do not know. the difference 
between the two dogs that have been -for so many ages 

eepinge guerd in the heavens; and if possibly the pre- 
eminent brilliancy of Sirius, or the magnificent configu- 
ration of Orion, may have awakened enough of curiosity 
to ascertain what they are called, they would, gtill be at 
an utter loss to discriminate between Capella and Arctu-, 
rus, or to say in what constellation or at what time they 
are to look for the Pleiades, whose existence they can 
hardly ignore. Itis not easy to account fo? such a de- 





may be, that the knowlejlge of natural objects which makes 
its*ray by such gentle and imperceptible approaches into 
the minds of intelligent children is acquired by day rather 
than by nigh-, and that their rambles with parents and 
nurses in sunshine hours familiarise them insensibly with 
many things of which they would remain ignorant if they 
were visible only during their hours of rest. But, however. 
we may try to explain it, so it is, that what was termed in 
a previous generation the “ diffusion of useful knowledge,” 


seems not to have included a popular gcquaintance with ' 


the sky, and -hat -he maps which were published under 
that title and to promote that object have been, much 
more servicesble to the express student of astronomy than 
to educated society in general Whether such*a state of 
ignorance or i#souciance may be equally prevalent in other 
countries we never had an opportunity of ascertaining ; 
but tere can be no doubt of it among ourselves, and as 
little ‘question can be made that it is a discredit to the 
professed intellectual progess of the age. - í 

Nor can a plausible excuse be fabricated from the want 
of adequate and familiar help. We pity those indeed 
who were obl:ged in former days to gain—or toll after— 
such knowledge from “exercises” on the celestial globe. 
Exercises inceed they were, to no common extent, of 


drawn all wrong on its outside. This disagreeable and 
circuitous road tc knowledge had indeed its advantages 
in the solution of problems which are probably less under- 
stood in its absence by a subsequent generation; but it 
was very troublesome, not to say expensive in its ma- 
chinery, and passed away, to be succeeded by planispheres 
and delineations of various kinds, and of easier attain- 
ment, any of which would have done much towards giving 
the requisite information, had they been used, or we may 
„| say cared for. There was help enough had the want of it 
"been felt as tt shoald háve been. But now that astronomy 
is so decidedly in the ascendant, and takes rank among 
the prevailing tastes of the age, an opportunity is offered 
for a fresh attempt, with a fairer prospect of success; 


and we are glad to find that it has Been laid hold of by an ~ 


author whose name i3 a sufficient guarantee for his accu- 
rate knowledge bcth of the objects to which he would 
introduce us, and of the means of delineating them as 
naturally, and with es little derangement of position, as 
may be. For it is not every *ne that knows—though any 
one may readily convince himself by atrial with the rind 
ofa hawed orange—how great is the difficulty of exhibit. 
ing a hemisphere ‘on a plane surface, or how much inge- 
nuity is required in arranging a humber of planes to 
e e 


gree of uninstructed' heedlessness. One reason possibly - 


attention and patience, when some poor child had first of - 
all to learn that left did not mean left, but right, and that, 
shegnust fancy herself inside the globe to rectify what was. 


a! 
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accofnplish this end as smoothly and intelligibly as pos- | in 1847, and ran to at least sip @litions in German 
sible. No man has blen" more successful in this under. | besides being translated into Tcnglish, Ffenéh, and 


taking than Mr. Rroctor, whose atlases for telescopic work 
are well known to observers ; and be has now applied the 
same method to the production of a popular work, the 
object:of which is to give full instruction for the naked 
eye (if for the eye of childhood, so much the better) as to 
the position of every constellation, with all its leading 
stars, in every quarter of the sky, for every month and 
practically every night in the year: and adapted not only 
to our own*country, but to a corresponding and more 
extensive zonę& in North America also, This is a step in 
the right direction. It will not only offer material aid in 
removing the stigma of general ignorance, but prepare 
the youthful mind by familiar knowledge of what may be 
reached by the naked eye, for a more easy and unhesitating 


employment of the telescope in future years. Because we. 


wish so well to Mr. Proctor's undertaking, we shall ven- 
ture to point out some changes that, in our view at 
least, would be improvements We can quite under- 
stand his desire of rendering his maps as full as pos- 
sible; and his own eye would not be in the least 
embarrassed by fhat crowding of detail which we fear 
might perplex or even dishearten a beginner. But it 
would certainly be ùn advantage if there were more open 
. Space, The names of the constellations might be ren- 
dered less prominent, or abridged, or indicated by letters 
or symbols, and those of the principal stars might be 
transferred to the separate diagrams; much woufi be 
gained by an increase in the size of tbe stars, and greater 


clearness by the adoption of the easily-erplained word' 


“zenith” in place of “the point overhead." ' In matters 
of detail, a transposition may be pointed out in the dia- 
gram on:p. 12; and the “sickle,” on p. 9o, and the 
4 dumb-bell" on p. 176, require improvement. The text 
contains a great deal of interesting and amusing as well 
as instructive matter; but tastes may differ as to the de- 
,sirableness of introducing so many remarks, however 
ingenious, on other ways of arranging stars in consteJla- 
tions, when the beginner may have enough to do in com- 
prehending ànd recollecting them as they are, and will 
always remain, We are inclined to think that the name 
of the “Great Bear" is as common in England as the 
€ Plough,” and had better have been more frequently em- 
ployed. On p. 108, y and « Cassiopeise stand instead of 
y and 3, as pointers to the great cluster in the sword- 
. hand of Perseus—described again, by the way, on p. 125— 
which most eyes, we believe, with Argelander and Heis, 
would see double. We have failed to find any notice in 
-the text of the conspicuous nebula in Andromeda's 
girdle ; and the Dumb-bell, invisible without & telescope, 
“is not fortunately chosen as an instance of spectroscopic 
results, its light, according to Huggins, exhibiting only a 
single line. A little hagte is probably traceable in these 
defects, which we hope the author may have an oppor- 
tunity of rectifying. . 


OUR BOOK SHELF 


Dis Pflawse. Vorträge ams dem Gebiete der Botanik, 
Von Dr. Ferdinand Cohn. 8yo. pp. 512. (Breslau, 
Kern, 1881.) s - ' 

THIS book may be placed by the side of Schleiden’s 

“Die Pflanze und Leben," which was published 

e 





Dutch. The English edition was translated by Henfrey, 
and was published in 1848 ; and it so8n became a popular 
book, as it dealt with various aspects of plantelife in 
language intelligible to every one, without ps loss of 
scientine accuracy and without any mixture of fable and 
fiction. 

Taking date for date, the present work does not 
suffer by comparison-with its evident prototype; and, 
although there is no attempt to traverse the whole regien 
of botany, this covers a much wider field. Itis intended, 


as the author informs us in his preface, to bea gnus to 
those who*wish to icipate in the intellectual life that 
es modern botany. Like Schleiden’s work, it is 


upon a number of lectures, delivered, in this case, 
in different parts of Germany during the dast twenty 
years, cam in their origi form in various 
Joushals, ith few exceptions, howevgy, they have been 
remodelled and revised, partly with the object of bringin 
the subjects therein treated up to the present state o 
knowledge, and partly with the object of eliminatin 
repetitions and correcting inequalities of style. Each 
lecture is complete in itself, yet naturally a connecting 
thread runs rough all. The opening lecture in the 
present arrangement, which is not a chronological one, is 
entitled “ Botanical Problems” (noticed in NATURE, vol. 
xi. p. 261); and it DUM ead takes precedenc 
because it 18 an historical sketch of the progress of 
botanical discovery. Altogether there are sixteen lectures 
bearing such descriptive titles as: “From the Pole to the 
Equator,” '* Life in a Drop of Water,” “ Invisible Foes in 
the Air," “ Insectivorous Plants" * From the Sea Level 
to Eternal Snow," and so on. There is also one on 
Bacteria—of which i the author has-made a 
special study; one on the Rose ; one on the Grape Vine; 
and the last is on Ancient and Modern Gardens. Syste- 
matic botany, however, seems to be regarded by the 
writer as the particular branch to avoid teaching, for he 
has no lecture on the classification of plants, Perhaps he 
found it less easy to treat this in a popular style, or 
perhaps he fears hat knowledge of Glass tion 
enc es the crare for collecting and learning the 
technica! names of plants that is still far too prevalent? 
Anything that tends to discourage the mere collecfor is 
praiseworthy. Nevertheless, we think the principles of « 
olassification are at least of equal importance with the 
subjects treated. Yet in this case we are hardly justified 
in complaining because the author has not given more, 
especially as he has not promised to; and he has done so 
very wel what he has done. There is no doubt that 
these lectures will be widely read, and they d to be, 
for they contain much interesting information, and they 
are written in an easy style without suberabun- 
dance of adornment. They are almost devoid of techni- 
cal terms, and in all cases where they exist pBpular 
names are used in preference, though the Latin ones are 
iven with other annotations at the end of each lecture. 
6, book is we]l printed on good paper and embellished 
with some original and appropriate head and tail-pieces. 
J W. BoTyING@ HEMSLEY 


La Lumière Électrique, son Histoire, sa Production, ei son 
Emploi. Par Em,«Alplare et J. Boulard. (Paris : 
Firmin-Didot et Cie., 188%) 

THE success of the Electric Exhibition at Parisef = 

1881 not to produce an effect upon the d 

for books dealing with electrical science, and particulajly 

with the practical applications ef electricity. The wide 

extension of electric lighting, and the continued growth 

oe mn e su ject are producing a percés- , 

e effect also on thg,book market of thig country. 


Text- of electricity were never so greatly in demand 
icd ed d. 


and we wege recently*wnformed e of the 





mirus asked fextebooks of the science is being 
bought By the public at the rate of a thousand copies a 
month. Under these circumstances it would be remark- 
able if all the works put before the public were of equal 
scientific mdtit, for such a demand cannot but tempt intd 
the field the semi-scientific bookmaker ho is ever read 
to produce something to meet a populartaste. The vu 
before us must, we fear, be with the semi-scientific. 
Its authors, so far as we are aware, are 'gentlemen who 
have yet to make their mark in the scientific world, and 
vhs though not ill-informed in a general kind of way as 
to the ap l sajd 
added by their present work to the scientific, knowledge 
of the subject. The work opens with an account of the 
history of lighting in genergl from the days of Greece 
and Rome; and it devotes no inconsiderable part of its 
pages to the early history of electric lighting. We ob- 
serve, by the way, that the authors fall into the errgr of 
‘putting Davy's dicor 
year 1813, when he experimented with his large battery 
of 200 cells, But he had discovered the arc at least nine 
years befare that date, The manufacture of carbons for 
electric light claims half a dozef pages. "Not too much 
"when there is-so much dependent on the quality of the 
carbon, and when carbons areas bad as are, But we 
were not aware-that those of M. Napoli were so superior 
to all others as to deserve a monopoly of descnption. 
"The process of covering the exterior of the carbon-rods 
with an electrodeposited coating of copper is np ed 
the authars to have been first adopted in 1875 b : 
Reynier, whose semi-incandescent p and notie d 
‘Daniel s battery are described in effusive detail, though 
neither of these inventions can be said to be ol capital 
im ce. The chief feature in the book is that part 
which deals with the various systems of electric incan- 
descent lamps. These are described very«ully and with 
copious illustrations. .The authors appear to prefer the 
system of. Edison, for whom they have a great admira- 
iion, of whom they give a portrait (an honour shared by 
‘M. Gramme only), and concerning whom they narrate very 
‘naively, several gossipy tales—how he and his assistants 
were nearly poisoned by merctry vapour when they first 
tried to work Sprengel pumps, and" how he sent an expe- 
ditian south for the metal thorium. “The section devoted 
to o-electric machines is also well illustrated, and 
‘fairly descriptive, though the style of exposition is of the 
“popular” order. The work concludes with a notice ‘of 
the application "of electric light to lighthouses, to naval 
and-military warfare, and to the stage. e ee to 
the-first of these: applications, the authors te to 
“Fresnel the application of ‘dioptric lenses to lighthouses. 
‘Is it ignorance, or is.it patriotic bigotry that is to blame 
for their obliviousness of the fact that Brewster s ed 
this very application in 1812, ten years before Fresnel, 
and {hat ın 1820 he had already taken steps to urge the 
matter upon the notice of a too deliberate officialism ? 
Many excellent woodcuts adorn the pages .of the work of 
"MM. Alglave and Boulard, which sl doubtless make it 
a welcome book for many a library tablé where popular 
science is in request. 
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cations of the science, cannot be to have 


ANE -Treatise onthe Tides based upon that of 
* the ee W. Lubbock, Bart.,-F.R.S. ; to which 18 
added a n -devised ‘Method of Computatior of the 
Heights of Hi with "Factors for 


Water at Tinapon 
eeother Ports, and Tables adopted by Admiralty. By 


Jame» ‘Pearson, ‘MLA, F. S. {London : J. 
‘Potter; ‘Fleetwood 7 W..Porter and:Son, 1881.) 
"THIS "Treatise on pe Tides, -by-the "Rev. J. Pearson, 

3t 'F-R.A:S,, contai 

* tidal theories, ' i 
the ‘present times; ‘and - 
“progres -in ‘our: 
assures the inquirer ‘of 


-from an early period to 
bel rapa ing ‘to the slow 
pledge -of ‘tidal phertomena, 
interestyiltendi Pho investi- 
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ery of the voltaic arc so late as*the |‘ 
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interesting historical sketch |: 
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gation. The researches of Nortan Barmou La Place, 
and others, hac @radually established a theory which, 
from the discussion of many observations made at ports 
in the United Eingdom by Sir J. Lubbock, brought into 
practical use a series of tables which the times and 
-the heights of high water at , mainly on the 


shores of the United Kingdom, c be computed with 
an accuracy srfcient for the i twgí seamen, 
and others mterested, i the proprietors of docks. 


"Based on the d bua Sir J..Lubbock's la 
the author, faa bservations extending over - 
has introduced tables auxiliary to te heretofore 
employed, for aeree the heights of high water at 
Liverpool where the tides have occasi y the great 
‘range of thirtyshree feet. “The results of these. predic- 
:tions (as compared with observation) show that the course 


of the “ diu-nalinequalty’’—previously. di ed—has 
by their aic besn successfully traced. On ‘coasts of 

Britain generally, the diurnal inequality is not so 
important & factor as it is at Liverpool, at w. place it 


amounts at times to pne foot or more. ‘The treatise 
cannot fail to be received with interest and to-encourage 
attention ta the subject. i 


LETTERS TO THE KDITOR 
[The Editer dos rot hold 
by kir correspondents. 


*y/ comantnicatons containing. interesting and nove facts] 
-The Movements -of -Jupiters 'Atmosphere 


The reference to the belts df ‘Jupiter contained in my article 
on the geological activity of the tides (NATURE; Vol xxv. p. 313), ' 
-was perhaps superfluous, fur the subject is only co 
connected with -he points there under discussion ; bot as Mr. 
-Mattien Wiliam has commented on what I said, I should like 
-to make a few'renarks on his tetter, 'N what he 
.says.F am still inclined wm hold that the time-honoured explanation 
-o£ the belts of Jupiter is the true one, In that explanation the 
terms trade anti-trade winds are, I concelve, used in a 
somewhat'extended sense as a consequence of thermal causes; 
sand without reference to the existence of a-solid nucleus, a 
-current 1s supposed to set u in -equatorlal regions and 
then to spread out .into- latitudes ; here the fluid has 
more moment af momentum than is adapted for the latitude in 
which it finds i-xelf, and accordingly moves relatively to the 

j matter in the direction of the planet's rotation, and 
forms an anti-ttade wind. Conversely -the trade winds arise 
from fluid moving into lower latitudes, when it has a deficiency 
of moment of momentum, Such an explanation seems to serve 
equally to explain the rotation of the surface of the 
-su in different Ictitudes, the Jovian belts. 

The trade anc anti-trade are essentially a thermo- 
"dynamic effect, and in my paper I expresecd an opinion that 
‘they might be partly due to the heat of the Jovan nucleus, It 
-seeme.toibe gererally assumed that the great rapidity of that 
planets rotation is a sufficient cause for tho, great violence ot 
the supposed tride-winds which produce the ‘But my 
chief object in referring to the matier was because rapidity of 
rotation 1s notew-suffcient explanation, withou,a statement as to 
the pode of reicforcement of the ave e care "Now 
the great distanca of Jupiter from.the sun. y weakens those 
Sr Aart cas he dhergttieaads vie Gace 19 D ree Costa 
which 


can ee dour viz. first by the amount 
of on which lar radiation has to-work secondly 
by the heat of Ge miden. ; i 


With regard to the deducions to be drawn from the low 


„portions of the 

Phoned tat tho mesn - of Jupiter must be about 70 

“times “assgreat ns the gnperficial densliy, if we follow Laplace 
e. . ° 
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" ; 
as. to the nature of the law by which the density increases 
internally.t In the arndle. fh. Nature, Lgdduced the 
on which Mr. Williams comments, as.a slight corroboration of 
the conclusions as*to the physical constitution of the 
which have been derived: from telescopic. inspection, from 
observation of be dur e 

From the latter part o P 's letter ‘I must beg leave 
to dissent. If one were to describe the oceanic tides on the 
earth as motion of the solid’ earth within the sea, it 
would surely, be a somewhat obscure description of the facts, but 
the reeling of the Joviam nucleus ay pily bè a tidal pheno- 
menon.” ` Now the masses of the Jo satellites are so small, 
that they can only raise tides, except indeed on ‘one 
hypothesis, of the truth of which-we have no evidence, and 
which would ngt tend to explain the belts if it existed, The 


tide raised by a small 
free” 


uction of the 3 could ibly be occa- 
by the ti friction dua to Jeder weg 

For these reasons I dissent from Mr. Willigms's explana- 
tion of the belts, and of the unequal solar rotation. 

Sir William Thomson hes recently pointed ont, in a paper 
read before the Phyglcal Society of Paris, a probable cause of the 
e earth, due to an 
approximate agreement of 2nd forced periods of oscillation. 

e rerharks that the semi-diurngl constituent of the barometric 
oscillation is nearly ove: ywhere very much larger than was to be 
expected, fnd he shows that the sun and earth together con- 
stitute a thermod c engine whereby the earth’s rotation is 
accelerated. Rough numerical calculations are given, where- 


from it appears that the amount of this acceleration ma got be 
entirely neg] le, when we consider the d of ement 
to which modern astronomy has arrived. . H. DARWIN 


R.M.S.S, Maway, Southampton, Feb. a 





The Search for Coal under London 


In a recent communication to this journal I dwelt u the 
importance of a ic search being made for the Carboni- 
ferous rocks under don, by a series of borings from 
north to south, and only a few miles a ; but I pointed ont at 


the same time that much of the ture 1equired for ruch a 


* search might be saved by a judicious selection of sites for the 


first two or three Ithen quoted the opinions of Mr. 
Godwin-Austen and Prof. Prestwich as to the localities at which 
such explorations might be undertaken with the greatest chance 
of success. My friend, Prof. Prestwich, has written to me ex- 
pressing with the views I have put forward on 
the subject, but calling my attention to some other estions of 
his as to the points at waich might be executed, with 
fair bopes of ruccess, Writing in the Reports of the Coal Com- 
mission in 1870 (p. 162), . Prestwich expressed ‘himself as 
follows :— 

** The direction of the great underground coal trongh is, we 
think, likely to be on a line through North Wilts, 
Oxfordshire, thence across Hevfordshire, South Essex, the 
north-east extremity of Kent, onwards towards Calais, near to 
which place it is thrown out by the rise of the underlying rocks, 
but resumes again at Th e Or in case of the anticlinal 
axis taking a more southern course we should look for the coal 


basin or basins along a hne passing from Radstock, h the 
Vale S Pewee; Ani tino along the North Downs to Folke- 
stone and near fo Calais.” E 

Some later ProfPrestwich wrote as follous:— * 
‘In hock while there ix reason to hope that on the 
sotth of London: we may yet Bod in the Lewer Greensand, 
beneath the -Tertiery Strata >and Chalk, a source of large and 
valuable Mic te metropolitan*purposes, there is strong 
Monthly Notlces.of RA S. Dec. 7876, “On an 


Oversight in the 
a and on the Internal Densities of the Planets. 
that a dimra] tide Š 
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1eason.to believe in the probability of thé 
of London of Cartens/ereus Strata, including bW? produc- 
tive Coal-measures.” ,. . (‘On the Range 

Greensand and Palzozoic Rocks under London,” by J. Prett- 
wich. From Quart, Yourn. Geol, Soc. for Ngrembeg 1878, 


P- 911.) . . 
i Pho discovery of Upper Devonian streta, both at Turnford 
‘and at Tottenham Court Road, in both cases dipping at high 
‘angles, lends not a little rapport to the view that a h of 
Garboniferous strata may exist between those two localities. 
Prof. .Prestwich authorises me to state that what he would: 
now recommend would be a boring “a mile or two north"of: 
Kentish Town, not directly north, but north-east or north-west, 
so as to afold the hills—say about Edmonton on the one side, or 
near on the other." On the south side of London 
he wo to avokd the Lower Greensand, and would 
recommend a boring ''just nd itx outcrop at Red Hill— 
somewhere between there and Horley.” But he thinks that it 
Coal-measures were found to extend beneath the Lower Green- 
means might be found to sink throngh the la:ter, by the 


& of which the Belgian ders have so largely 
grails heme, 


Jogx W. Jupp 
Researches on Anjmals containing Chlorophyll 

1. Dx. BRANDT'S observations (Site. d. Bertin Physiol. Gesellsch , 
Nov. 11, 1881) are upon the green bodies of Hydra, SS; la, a 
fresh-water planarian, and numerous infusois. He that. 
theae prem bodies are masses of hyaline protoplasm, containing 
a nucleus and a chlorophyll e Sometimes two to six are 
present, these he considers are states of division. He regards 
these facts as proving that those bodies are unicellular alge, and 
exects the genus Zewcklorei/a. He finds them survive isolation, 
and even develop starch in light. Specimens from Spongilla 
were taken in by infusors, but were either digested or ejected : 
those from a dead Hydra were, however, ietuined by Para- 

Coleps, &c. He believes that the chlorophyll never 
belongs to the animals, but always to alge. 

My observations deal with the yellow cells of quite different 
animals, I Hive, however, ventured the opinion that in most 
of the above cases, the green bodies do belong to the animals, 
and are not alge, and I do not yet see ent reason for 

2. For the yellow cells of Radiolarians and Ccelenterates (for 
the alga nature of which Dr. Brandt so ably argued in his 
former paper) he proposes *he genus Zosta a. “Here Dr. 
Brandt has doubtless priority, 

3. He observes that large Radiolarian colonies show np 
of di ng foreign bodies, that these paris ie da can be 
kent in filtered water, and that the latter will not live in we 

darkened room. These facts are doubtless new. 

4. Dr. Brandt concludes that the algw maintain their hosts; 
that so long as the animals contam few or none, they feed in the 

i way, but when sufficient algg are present, they are 
nourished like plants. He indicates an analogy to lichens (an 
hypothesis which, as I also state in IDy peper, was first ventured 
by Semper), and yet points ont a distinction, since ines lichen 
there is an association of an alga with a true paraqte, here a 
“ Symbiose ” of alge with animals accustomed to independent 
life, which , however, give up, and take in no further nutri- 
ment. Thus m a morph cal iene the alg, in a “physio- 


logical ae the animals are the tes. 

: ile welcoming Dr. Brandes mierating paper, and while 
not desiring to Arp much stress on such awkward facts for- 
his hew as that ira, Anthéa, Velalle, &c., are quite as voracions 
as their congeners unprovided with ch yl, or that the 
animal may possess its chlorophyll from development, and while 
giving him and his predecessors all due creditor their valugble 
observations and theoreti hr, I must point out that (1) the de- 
mentiration of the truth of the view that the yellow cells of Radio- 
larlans and-Ccelenterates me alge, (2) the development of the 
hypothesis of the lichenoid nature of the alliance 

and animal into a 
transference of that view from the region of probable specula- 
tion.into thgt of tal sciqnce, remaun with my peer. 
For. it-will.not do to ignore, with Dy. Brandt, such weighty 
opposing evidence as (1) the recent direct statement of 
that the cella of. Coelenterates are not elge, but 





ue 


ler glands, (2) the observastfm of Kruken that A4*sutAea viris 
did not evolve o or (3) the fgi of hi eand others 
to prove the. cellulose 


chlorophyll, or eyen to 
. 


aigam 
eory of mutual interdependence, aand (3) t 


. cially to disel 


» 


~as compared with 
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confirm 's discyvegy of starch in Radiolarians ; objec- 

tions whidl r [he whole matter so utterly dubious that no 
t 


botanist had ever ed it, although its importance, espe- 


of Sthwendener, is gbriowy great: Nor is 
my theary o a accommodation i to supersede 
that h by owski, and former! by Brandt; of stm 


parasitism of the yellow bodie:, until it ven (1) 
animal. containiog are actually beyond their 


fellows 1n the le for existeuce, (2) that the starch is : 
consumed, Set ayia iud eq amok setters th 


tion of respiration, for which, again, it is necessary to show (a) 

the*evolution of «by the alge, n the absorption of a 

Tarde: percentage Dy the anisi, and (c) the displacement of the 

respiratory pigment by the alge when the former is*normally 
t . 


Such being the of Dr. Brandt's paper, and of my own 
Prof. Moseley will dou be the to 
M M rine aa Men Ton ii of 
their abstracts, that the main points the latter bavo been 
anticipated, I must, however, sincerely tharfk him for so osur- 
teoualy calling my wttentign to my ignorance of Dr. Brandts 
paper, which I regret having falled to review in its 
proper order, especially as I should then have avoided the em- 
ployment of a new generic name, - 

It is perhaps necessary to add that although its publi- 
cation has uf 7 been delayed; my pa , together with 
other new material, was forwarded from Eos October 26 
last to the medical faculty of this University, as trustees for the 
quinquennial Ellis phymology prize. PATRICK GEDDES 

Botanical Laboratory, University. of Edinburgh, February 11 


My friend Prof, Moseley’s communication in NATURE, vol. 
xxv. p. 338, induces me to send you the following remarks on 
Mr, Batok Geddes’ in ing and important paper with the. 
above title which appeared in, NATURE, vol. xxv. p. 303, and 
which I should otherwise have deferred noticing until I could 
publish a faller account of the whole subject. 

As mentioned by Geddes, Cienkowski in 1871 clearly pointed 
out that the cells in some Radiolaria were itic algae 
(uxing this adjective in the sense of living within other animals or 

ts, oc ther tissues, s.e. taking up house-room), Gere Entz of 
usenburg, 1n 1876 (February) seems next to have called atten- 
tion to the subject, but, as he mentions in the Piedog7 
Centratblait for January 20, 1832, his paper being published in 
the Magy&r tongue, has been own or indeed socesaible 
to the scientific world outside of his Fatherland. Touching on 
the views of Fred. Cohn and Stein, as to the nature of 
ee ai ere Entz shows by a series of obier- 
evations the chemical nature (by ents) of some of these green 
bodie-, and thet some continue to live after the death of them 
hosts, growing and develo until their total evolution 
them to be forms of uni such as Palmella, Glcro- 
cysts, &c,, &o, and fustified the suspicion thet they were 
“in t organisms that had forced their way into and tem- 
porarily enjoyed the hospitality of their hosts.” He also shows 
that cabourless Infusoria supplied with Pulmellaceous cells 
neu In & note added to the translation of his 
paper in journal above quoted, Entz mentions his later dis- 
covery of ‘‘nuvlei’’ in these cells, and very correctly reiterates . 
that th@y are but stages in tho evolution of and not 
1a the ordinary acceptstion of that word. In 1877 
(February) in ignorance of . Entz's paper, I published an. 
account of a green iga living as a gnet in the fronds, of 
other also describel its minute purple 
and gro within the structures of Epistylis and Vaghi- 
cola, even figuring? some adult forms within the lorica of 
V. grystalisra and throughout the frond of the bright red 
PRA nia urceolata, mud I venturdj to that these 
observations t throw some s m the Lichen-gonidia 
uestion, In 1381 (November) E. t read a paper giving 

a mesult of a series of observations on the bios (Zwsem- 
menleber) o£ and ani cals before the P. logical Society 
of Berlin, an a of which was In the Z isches 
Centralblait (December 15, 4881). stly comes the uable 
paper of Mr, P. Geddes, jn which he to a large extent confirms 
thoobservations-of the previous labourers 1a this field of research. 
Mt Thay Rot be out of place t5^this very short historical sketch 
to, DOn Mian ME RM. in uS to cun Tue alge 
referred by galg Co EC Chloroch now for several 
years qontin -have 

: 2 


me to y freshe insta aces 


`» 
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e 
of its spores finding house room in the 
their accommodating ghemselves to 
ther “ surroundirgs 
and often th functio 
to that eftent as a 


of animals, and of 
various circumstances of 


Transactions of the Royal Irish 
memoir appeared. : 

boli anlak eR ie 
ies in apparently quite independent of the presence 
of vegetable od, a tegat t our notice by the researches of 
Sorby, Lankester, M. , and others, This, I take it, is not 
nly rm E. Parckvay WEIGHT 





On an Experimental Form of Secondary Cell 


THE following jescriptien of a lead secondary cell exhibits so 
beditifully the part performed by the coating of red oxide of 
lead covering the 3ew-made*plates of Faure’s accumulators, in 
forming them and in afterwards charging and discharging them, 
that I have no docbt that a trial of its experimental construction 
will interest those of your readers by whom improvements of the 


Faure's cell, ia respect of retentiveness and , and espe- 
cially of durability, are regifrded as useful objects of search, and 
as an desideratum. 


About four 5unces of No. 
mated to brightness, are 


ot) dioi 
with instrument-makers (while hot) ickly with ahell fac varnish 


Slee a3 a cariem and there provided with & binding screw. 
pu $ gne or tiro onicas of powdered minium, 
or red-lead, are into the dilute sulphuric acid of the 
a ttle gentle stirring, followed quick sub- . 
itself evenly aver tho ahot. When 
clear, the cotnter-plate is introduced and the cell is 
coupled up to two small Grove's cells in series, so as tQ make 
connecting them with the platinum ex- 
of the exciting battery. 
The action of the dilnte sulphuric acid upon the red lead 
whea immersed in it, besides t of a little heat, and 


of ealittle contaminating carbonic acid, is y to separite end 
partly to conver: it into a mixture of the c of lead and 
white lead sulp= the two fo together a sombre red- 
brown powder a i yer. over the stratum of, 
metallic shot. H en Is given off on the cou: e, bat 
no oxygen gas Taker its appearance at the bottom of cell as 
the n of the exciting current ; the nasceht activity 


of the strongly oxonised the pdir seems to be'entrely 
spent in oxidising the lead-salphate already existing, and in oon- 
verting it into lead-binoxide, The whole of the red powder- 
layer in the mean tims ws uniformly and very slowly darker, . 
untl in about halfzn-honr its ruddy brown colour hes been 
completely toned down and deepened into that of the dark puce- 
solaured feud acce f 


` At the mme time a Singular action is eding among the 
metallic hot. A sort of snow of white lexd-sulphate 1s forming on 
their summits and faling off them by its w as if showered 


down upon them out of the murky mass above; and there is no. 
doubt the peesence of the mmium layer sesres to produce, 
thr the moarim of the lead-sulphete already there, a truo 


co om of the lead, mainly cand by 
the acid which the process of binoxida displaces from the 
su E: Out of contact with the incumbent 
bright motallic surfaces of the shots are only alight! 

dimmed and tarnished with a thin film of white sulphate, and it 
white film 


shots are 


as it would seam, 


Feclonded 


The nascent energy of the oxygen B evidentl 
and it would seem that thg current takes dts way 


suppressed, 
preference 


LOW t 
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through the solid sulphgte,which it oxidises and decomposes 
to reach the lead, to us total exclusion#of the liquid channel 





through which it y attacks it, although Liquid contact 
ori possibly be needed with the sulphate at oxidation 


po ; 
Another unexpected feature prerented itself, which perfectly 
confirms i 


machine, d easy 
tion of tMifturrent strength and tension by adjusting the water-- 
tap, it was kept low at fint, le-t the discharge of oxygen- 


bubbles from the lead shét should project up rome of the 
retiled powder info the liquid, and dirurb its clearness, But 
no such ill effects having occurred while the current's strength 
was cantiously increased during the fir-t half hour, it was then 
finally raised te the fuil power of the turbine, taking 
up a wheel and tension of the current showing a slightly 
greater resistance in the cell than one of the same sire made 
with rolled up plates would have offered to the machine-cun ent, 
With this tension of two or threo Groves cells, bubbles of 
oxygen soon formed round the shots but instead of this gas 
esca turbulently through the powder, it collected under it 
o sufficient volnme to find an intermittent passage round it 
at one corner of thecell, and ban accidental hole or crevice 
in the middle of the layer, withont cing the least turbidity in 
the cell’s quite recently deposited contents! The layer's uneven 
` surfaco was also not at all disturbed by a little agitation of the 
cell, showing that it had conslderable consl+tency by 
the action of the charging current. Of this effect of the treat- 
ment, the postage of à current into and through the sulphate of 
Pad peed eu” N E it seems 
pro beasuffifient explanation, No return-current could 
at this stage be extracted from the cell, which js also the case at 
the outset m forming, by a constantly directed exciting current, a 
Faure's accumulator, The -current was therefore left 
running for the night, the shot-layer he well imbued itrelf 
in a froth of white particles under the dark roof abore, The 
effect of current-reversal was, however, first tested, with the 
result, after a short duration, of dinipating the white sediment, 
and exposing again the bright surfaces of the amalgamated shot, 
while the counter-plate above acquired as under such 
conditions, a thick Plenté's coating of dark oxide. ‘bis was 
discharged, as may always be done when it makes its appear- 
secondary current of some strength ringing s cul xl 
for no inconsiderable portion of a mmute. The shots remained 
bright, and exhibited 4 
current was reinstated, and they soon covered themselves again 
with the mantle of white froth and powder as described. - 
.. On the following a great transformation had 
occurred, a few of white rulphate remgi 
undecompored the corners of the cell; ihe rest all 
black nearly hidmg the shotz, and ted by no definite 
line of demarcation from the now clod-like layer of what had 
been the mintum-coat above, .The latter really resembled grey 
&nd black earth-clods mixed together, the black or dark humus 
continuous extensions of the similar con- 


the cell could be perceived while it 
was being extracted from them, 

The -current was then applied agnin, and remained 
in constant action (d which time it was not visited) for 
twenty-four hours. On second mo the blackening was 
so complete, that not only were the shots hiddgn, but the nether 
line of the top coat of minium was no longer distinguishable. 
The humus-like trfbsformation of the sulphate enveloped 
former, and penetrated the letter, leaving only some large 
insular grains and clods of the grey substance of the apper layer 
unaffected, as if untraverred by the current’s charging or 
_ compacting action, The duration, lowers of the secondary 
current now yielded by the cell was still only seven minutes, as 
before ; and no increase of storage capacity was therefore given 
this long ‘nddttional, and to all appearance strongl 

of oxidising direct excitation, The 
erwent no visible change of aspect during the 
t. 


was now once more filled to 
e 
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test-its retentiveness. After a few houk of charging, the rough 
dendrites of humus-coloured substance i -like form 


and much greater compactness as th asunder and ap- 
proached tly the ceramic and le state of consolida- 
tion which the coating of the Faure accumulater plates exhibits 


when they have been once or twice ed. The shot-cell 
proved perfectly retentive of its cb and agh only a 
poor substitute for one of foided or ro up plates, in stora 
capacity and in freedom from resistance it 1s yet a very y 

cient accumulator, From the simplicity of its cannu con, 
and from the easy in on which it permits of the 
„excitation, I can dbm- 
mend its use to those who are ien engaged, like myrelf, m the 
difficult "and eomplicated study of the queston of secondary 
battery improvements, . 


Thet to cohere and harden which binoxide of kad 
poeresses when formed brata submiited to a current, is well 
by the iridescent hues which it exhibits when deposited 

in the form of Nobili's rings on some b metals, such as 
eigen platinum aH german silver, the explanation of 
which points to the existence of a turface in the 


film, A similar reflecting surface is found to exist, for oblique 
incidences of light, in the opeque layer of soot of a candle-flame 
on smoked glass; and it may be that this optical character of 
such deposits which cannot be perceived the microscope to 
be granular, is not physically unconnected with the electrical 
properties of the film which, in the case of binaride of lead, 
give it capacity for storage in the chemical form of the energy 
of the recondary current, And yet it is not only by 

the area of the coherent binoxide film, and extending the co 
of lead over which it is spread, that increase of storage capacity 
can be given to or to spongily and otherwise rough- 
ened kad elements ; it ap also to be attainable, at least 
im some degree oe o thickness of the film; for on 
reversing exciting current of the lead-shot cell, for the second 
time only, so as to oxidise the counter-plate, the secondary or 
return current taken from this plate rang the call-bell contmu- 
ously for twenty minutes, which denoted a storage capacity in 
the ‘little exposed surface of the small lead-plate nearly three 
times as large as any before arrived at in the thick layer of shots 
at the bottom of the cell. A. S. HERSCHEL 

College of Science, Newcastle-on-Tyne, January 28 


P.S.— It appears to be the hydrogen occluded in the positive 
plate as much as the o stored up on the negative one that 
gives the Planté and the Faure their secondary voltaic 
power; for on trying teveral metals as the positrve | late in the 
shot-cell, after chargmg it again directly to its full capacity, I 

REAN hes regu oe US Me NE 
current obtainable with them fram the charged cell to bé 
asfolowsi— | x 

Clean lead: a feeble current, only traceable with a galvano- 
meter. ed lead gave the same. 

Copper: a pretty strong current, which easily rings the call- 
bell 


Hydrogenixed lead (the counterplate used in charging the cell 
Seip cites Gasca, ust thee)! Dod, ad gir 


spark its wires. y 
Hydrogenised platinum like the last lead plate): at 
first a strong current like the last, but d graduglly, and 


not inferlor in duration or storage capacity to that of the last 
sree * pow erfal far exceeding 
rinc: & very pow current, far ex 

the preceding Ónes, and ca of maintaining the motion of 
the’ Gramme machine and waterwheel when the water was 
turned off, which only a well-made Fame cal of twenty-five 
square-inch plates rolled together had enabled me to accomplish 
before, Yet the area of the xme strip used as a counterplate irsthis 
cell- was so much as two square inches! 

It is, no doubt, to the insignificance of the clean-lead current 


and to the consequent practical suppression of local currents on, 


the that lead secondary cells owe Their 
cna. i also deserves attentiofl that, from 
the proof of these i ents a provision for fixation of hydro- 


gen on the positive plate of lead cRlls must be made, eqhal in 
storage Aa neha pair the en er ERES. 
on the other plate. Both lead and platinum, it seems 


are equally capable of fgupishing Jodgment for 
withagt eny special preparation by e previous conversion to tbe 
spongy state. ¢ * , *e s ER 


“*treP was observed 


w the hills of éhaaflLohgen 
e perceiwed ; only the V. 
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M, Antoint Bgeguet's Appropriations 


ON ing. through the recent érocksre on the Gramme 
machine by M. Antolye Breguet, I observe that the author has 
appropriated, without acknow. ent, a mumber of the 
beautfully- ex@cuted Magnetic which Prof. Silvanus 
Thompson has long since publahed, both in your columns 
(November 28, 1878) and here. So far as the eyo can 
judge, M. Breguet’s illustrations are printed from c/icAés of the 
‘very blocks used in Prof. Thompson’s papers. If—as I under- 
stand was the case—M. Bieguet's attention was called to the 
omision when he employed a rimilar illustration ina paper of 
his, which appeared some little time ago in the Aan. de Chimie 
ade PAysigue, the present oversight ought not to paw without 
some protest—the more emphatic as some of Prof. Thompson's 
figures are entirely new an , of much theoretical and i 


x portance. é W. F. BARRETT 
oyal Callege of Sctence, February 4 





On the Clenching of the Hands from Emotional dad 
other Causes in the Two Sexes 


I SHOULD like to invite the attention of readers of this paper: 
to the above subject when they have the opportunity of making 
personal observations, believing mysel@to have noticed a curious 
dutinchon. The number of my own cases, though sufficient to 
warrent me in broaching the fopic, is not large 
me to form definite conclumons, Whether the cle of the 
hand be the result of mental emotion, of hysteria, or other 
‘nervous convulsion, of acute porsoning or of tetanus, women 
always seem to lay the thumb across the palm snd fold the 
fingers over it, frequently wounding the skin of ths ball of the 
thumb by the pressure of the index and middle finger-nails ; 
while men invariably flex the acutely first, now and then 
digging all four nails into the , and turn the thumb outside, 
across the bark of the middle phalanges. About four years ago 
I witnessed a case of idiopathic tetanus in a black woman ın 
Barbados ; the disease had reached that advanced stage where 
the muscles of the extremities beyin to be aff during the 
peroxysms, and it was interesting to observe, before actual 
clenching ensued, that the Z5 first began to twitch inwardly, 
while the fingers were motionless. Posmbly, this may be the 
unconscious result of habits acquired during life; I have had no 
opportunity of noting the phenomenon in children. Perhaps 
those who read this in the'tropies, where there 1s umally p 
of tetanu, hydrophobia, oth@ convulsive meladıes, 
-kindly communicate ther experience. ARTHUR STRADLING 





Parhelia in the Mediterranean—The Wearher in 
Switzerland: " 


TH parhelia of January 27, which Mr. Ch. H. Allen in 
Mentone describes, has also been observed at several places in 
Switzerland : for instance, at Glaris and at Basle. The pheno- 
menon has here been more completely developed; the sun 
ap surrounded by two lghtly-coloured halos of 46° and 
92° indmmeter. Owing to the sun’s low altitude, little more 
than the sqml.circumference of them was visible, Each of these 
halos had on its summit a tangent arc, turning it convenit 
towards the +un, the arc on the greater circle shimng, as Sial 
in t colours. On the inner halo, in the same alttude 
with the sun, two mock suns of a reddish tint were seen ; a third 
appeared at the summit of the fme circle at the junction withe 
-the tangent arc, All circles turned their red side to the gun. 
That of the sky was cowered with faint curus, The spec- 
tacle lasted frog 2 to 4 p.m. In the ev of the 27th and 
also of the 29th thé common halo'of 46° was seen 
rougd the moon, *Durnng the might of the 3oth to the 31st some 
snow fell (melted 2'8 mm. in the raifygauge), the first in this 

ear. | 
* On January a9, at 


3.2 pm., a brillant meteor with a bluish 
falling in a south-esstgly direction; it 
vanished about 15? above the horizon. The same meteor was 
noticed at Scanís in the Engadine, where a heavy detonation 
avas beard, . , 

The Basle section ofethe S.A.C. ascended Mornt Pilate, 
neg L e, on January 28. The extremo transparency of tho 
pe oed a Mew more epladilud then ap to be seen in summer. 
‘The munntest details of the Jura, aP of the Black Forest and 

e Lake of f-ongtance, coflld be 
Mountains «gere a little dimmed, 


h to enable |. 





w —3* 
An ocean-like fog spread over the loweparts of the country at a 
level of about 650 nf above sea. On the summit of Mount 
Pilate the thermometer marked — 4" C. (25? F.) during the night, 
and +1% C. (34' F.) before sunrise. Over par AP of the 
Lake of Lucerne the air temperature was, at noon of the agth, 
—2* C. (27°5 F.); above the fog en hour before, +4° C. 
(39° F.). ALBERT RIGGENBACH 
Basle, February 11 - 


On the Climate of North Northumberland as Regards 
its Fitness fot Astronomical Observations 


I HAVE looked agnin at my observations (p. 347), and can 





assure Mr. Joseph Lingwood of their entire accuracy. For 
astronomical p the sky is *'completely e»vercast " when 
nota staris visible, As the o tions in question referred to 


tha year 1881, I do not fee what the “weather since taken” 
has to do with the question, unless it be contended that the 
weather in January, 1551, was precisely similar to the weather 
in January of the present year. Asa general 1ule the observa- 
tions would refer -o a later hour than 6 p.m. j 
‘Jxvon J. MUSCHAMP PERRY 
S. Paul's Vicarege, Alngick, February 13 





Jago’s “Inorganic Chemistry” 


Tar land tone of the first part of the notice, in your issue of 
December 15 (vol. xxv. p. 150), af myework on Inorganic 
Chemistry leeds me, with your permismon, to reply to some 
questions asked by the reviewer in the-latter portion, of his 
remarks, He first inquires '! Why should Re (the student) begin 
lus chemical career by learning that ate i te 

with ‘atomic weight’?” To answer, 
Bub dun ss on di i these terms are 
applied indifferently to the same series of n ; and fm ther 
that tye combining weight, a number deduced from experiment, 
15 according to the atomic theory the relative ht of the atom 
of that particalar element. To the query ' Why should he 
draw from the statement cf Avogadro's law the ereneens con- 
clusion that the molecules of all gases are of the same mre?” I 
reply by pointing oat that Frankland states that the bulk of any 
elementary mo'ecule, in the gaseous condition, 1s the same a» 
that of hydrogen; und that Roscoe, Miller, and Tikden affirm 


that all gaseous mo-ecules occupy the same volume. The phrase 
“are of the same size” is simply intended to convey, the same 
meaning as ths term ''occupy the sume volume." have not 


deemed ıt necessary in such a work as that under 16view to point 
out that the volume occupied by a molecule conasts in part of 
intermolecular ce ; neither do the works of the chemists 
quoted when e= the same law. 

My own experierce of teaching cuemistry has convinced me 
that a knowledge of the ''atomicity" of the most important 
elements is & vast help to even young students, as thereby they 
learn to write formule and equations not merely from memory, 
but in accordance with certain definite rules The value of 

phic formuls 1s considerable, and with sufficient space at my 
Sol I should be quite prepared to demonstrate that the 
formula referred to of nitrous oxide doe. afford.a reasonable 
hypothesis of the molecular conshtution of that compound. 
Although I hold these opinions I have however ‘carefully pointed 
out (p. 106) that the so caled laws of atomicity are not always 
obeyed, and hare dealt at some length with the notable excep- 
ere 2 an o un valusbl ‘but in just 

I to thus tr on your valuable space, justice 
to m and the work thus renewed Task you to kindly insert 
this letter. WILLIAM [AGO 

School of Scignce and Art, Brighton : 


['Gombining we ght” is not symenymous with *'atomic 
weight,” eg. 4'€ parts by weight of nitrogen combine with 1 part 
by weight pf but the atom of m is 14.times 
heavier than the.atom of bydrogen ; 8 puts by weight of oxygen 
combine with I par: welght of hydrogen, but the atomic 
weight of oxygen is 16, that of hydrogen being 1. In some 
cases, c.g. chlorine, the combining and atomic weights are repre- 
sented by the same number. I admit that £he terms in question 
are applied to che same series of numbers, in many standard 
books dn chemistry, but I maintain that they are applied 
erroneously. 

space See arg eee equal Volumes of gases contain 
equal numbers o? moleculgs" therefore ‘éall gaseous molecules 
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occupy the same volume," , From experiments on friction of 
velocity of gaseous diffusion, &c, cènclusions have been 
SW us to: tha of different molecules ; Avogadro's law, 
however, says no as to the relative dimensions gf mole- 
cules: the conclusion drawn the author from A ^a law 
is therefore I think nghjly ed an ''erroneous" conclusion, 
qpat from any Cope cra as to fheacenracy of eaten 
molecules of all gases are of the same size.” 
: A knowfüye of the ''atomicity" of the most important 
, elements would, I admit, be of much importance. Bur when 
the evidence on which this or that wglue is assigned to the 
*' atomicity ” of these elements is examined, it is found in most 
caes to be vegy slight : a great structure has been raised on a 
shifting foundation. A student who has committed to, memory 
the assertion thas the ‘Setomicity” of: the atom is five 
is probably ready to receive with itude the formula for 


nitrous oxide referred to; had he asked for the evidence on: 


which the assertion as to the ity of nitrogen rests, and for 
an of the assertion itself, he would I think hesitate 
before accepting the graphic formula in question as in any way 
affording 
WRITER OF THE NOTICE] 





The Recent Weather 


“REFERRING to the leading article on ** The Recent Weather " 


in & former number, perhaps the following proverb, prevailing I 
think in Norfolk, mgy possess some interest 
“ When Martinmas ice will bear a duck, 

Tho winter will ell bo mire and muck.'* 

Martinmas Day is on November 11. in mind that 

€ Christmas, connotes a season er than a par- 
ticular day, and still more, that cold weather would usually come 
earlier in Scotland than in the eastern counties, the proverb 
seems to be entirely in unison with Sir Robert Chrnutison's 


lic. CHARLES J. TAYBOR 
P Topperfield Rectory, Halstead, Essex T 


FATHER Logo's ' ABYSSINIA."—A corres ent asks if 
there i» any trustworthy evidence that Lobo’s ‘‘ History of 
Abyssinia” was ever published in P esc, as stated in most 
iographies. The extracts translated by Sir Peter Wyche and 
by the Society ın the end of the seventeenth 
century, were made the manuscripts, as was also Legrand’s 
translation in the ing of the eighteenth, from which Dr. 
Johnson made his epitome. In Barbosa-Machado's “ Biblo- 
‘theca Luntana” there is no mention of a Portuguese edition, 








E n 


‘ON THE WHALE FISHERY OF THE BASQUE 
PROVINCES OF SPAIN? 


M* attention was drawn to the Basque Whale-Fis 

by observing, during my study of Arctic litera 
and especially while editing the voyages of William Baffin, 
‘that the first English whaling vessels were in the habit of 
shipping a boat's crew of B to harpoon the whales. 
'I- was informed that a whale, the Balana biscayensis, had 
frequented the coasts of the Basques provinces from time 
immemonal; but that it had become nearly extinct in the 
seventeenth century, when the Basques began to extend 
their voyages further north, and across the Arctic Circle. 
“Hence the Basques had become dexterous whale-fishers 
long before any other European people had entered upon 
that ous occupation. 

I d thaj several naturalists had investigated the 
history of the Biscaygn whale, notably Eschricht und 
Reinhardt in Denmark, M. Fischer in France, and Prof. 
Flower in this country.. Full information ing these 
investigations is contained in Eschricht and Reiahardt’s 
“memoir, published by the Ray Society in 1866 ; and many 

"interesting particulars have since been brought to light re- 
ecting the whale-fishery so far as it relates to the French 

, and to tfe ports of Bayonne, Biarritz, Guétary, 

St. Jean de Lyz, aad Ciboure: ut in looking th:zqugh the 
books and papers on the subject, a list of which was y 


1-By Clements R. Markhafh, C B , F.R.S. Readat the Zool gical Society, 
December 13. Revised hy the Anthor. : 


' fishery of the Basques. d 


"accurate and well-grounded information.”—THx, 


furnished to me by Prof. Flower Bs? June, I didnot find 
any particulars respecting the Spanish ports, the 
Basque sailors are more numerous tban in France, and 
inhabit a more extensive line of coast. T therefore thought 
it possible that, ‘by visiting pee ere and making in- 
uirles respecting the literature of the provinces in which 
they are-situated, and the local traditions, I might be able 
to collect some further information touching the whale- 
to me 
that such particulars as I have su in bringi 
together, from their bearing on the history of the Balena 
biscayensgs,'a nearly extinct animal, would be interesting 
to the Zoologifal Society. I therefore have pleasure in 
communicating the following notes on the subject. : 
The coast which I personally visited this summer ex- 
tends from the French frontier fo the'Cabo, de Pefias, 


including the Basque provinces of Guipuzcoa and Viz- 
caya, and the Spanish provinces of Santander and 
thë Asturias. Itistor the most part bdfl 'and rocky, with 


lofty cliffs of cretaceous limestone, having strata hove 

at great angles. Occasionally there is .a stretch of sand, 
generally at the mouths of rivers, and here and there 
a rocky Tittle boat-harbour. ‘Forests of oak and chestnut 
clothe the mountains, with occasionally open spaces of 
fern and heather and bushes of arbutus and myrtle. In 
some places the chestnut-groves come down almost to the 
water's edge. Along this coast there are many small 
fishing-towns. Fuenterrabia, on its picturesque hill, over- 
looks the French frontier. Following the coast to the 
westward the next port is Pasajés, and then comes the 
“city of San Sebastian,-which was the centre of the old 
whale-fishery. Zarauz is a town stretching along the 
shores of a sandy bay. Guetaria is built in a cleft of rocks 
which are sh behind the island of San Anton. 
Zumaya and Deva are are at the mouths of rivers; and 
Motrico is a picturesque little town built on steep slopes 
like Clovelly, overlooking a rocky bay. These are the 
ports of Guipurcoa. 

Ondarroa, at the mouth of its river, where small schoon- 
ers are still built, is the first port of Vizcaya, coming from 
the east. Teque isa e and more important place, 
sending out about a hun fishing-boats, Next come 
Mundaca, at the mouth of the river of Guernica, Bermeo, 
another populous fishing-town with as many boats as 
Lequeitio, Plencia, and Portugalete and Santurce in the , 


j py of Bilbao. These are the principal Vircayan ports. 
e 


ce of Santander has Castro-Urdiales, Laredo 

antofia on the shores of a large harbour, Santander 

i and San Vicente de la uera, In the Asturias 

are the ancient ports of Llanes, Rivadesella, Villaviciosa, 

the important town of Gijon, Candas, and Luanco, From 

the little village of Luanco to the end of the Cabe de las 

Pefias is a walk of eight miles, and this was the most 

western point I rea : 
The Basque fishermen are a handsome race. They go 
away on their fishing-voyages for many days, and are 
brave honest, and industrious; while both men and 
‘women ‘are always cheerful and light-hearted. They 
beleng to a nn. who, for centuries, have repelled 
foreign invasion, have enjoyed free institutigns, and made 
their own laws. The Basque fishermest are the descend- 
ants of the old whalers, and retain their traditions, They 
have, from time to tinge, produced naval worthies whose 
names are historical. Among them are Sebastian del 
-Cano, a native of the little fishing-town of Guetaria, who 

was the first cirgumnavigator of the glod; Legaspi,*the ** 
conqueror of the Philippine Islands ; Machin dé Munguia, 
the Spanish Grenville ; and Churruca, whose try 
at the battle of Trafalgar won fdr him the admiratión of 

his English foes: M ° Ne . 
Such men were the product of the whale-fisheryp w 

was for the Basques, amit has since been for ihe British, 


an admtrable nursery for 
My frst ingtiri&s jbad refentacete the fntiquity of the 


and 


- was the custom to give 


.bone 
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-Basque whale-fishety, ©The following facts show that it 


was a established trade in the twelfth century, so that 
it probably existed,at 1 two centuries earlier. King 
Sancho (the Wise) of Navarre granted privileges to the 
city ôf Sarf Scbastian in the year 1150 A.D. In this 
grant there is a list of articles of merchandise with 
the duties that must be paid for warehousing them: 
whale-bune has a prominent place'in the list. “Carga 
de bogwinas-barbas de ballenas ... . a dineros?” pin 
same privi were extended by Alfonso VIII. of 
Castille to Fuenterrabia in 1203, and to Motrico and 
Guetaria in 1204. Ferdinand II., in a royal ogder dated 
at Burgas the 28th September, 1237, gavè similar privi- 
l to Zarauz; and this document contains er proof 
of the antiquity of the whale-fish Fora claim is made 
that, in accordance with custom ( “ sicut forum est^") the 


‘King shauld have a slice of each whale, along the back- 


bone, from the head to the tail, The custom here referred 
to indicates theeantiquity of the fishery. At Guetaffa it 

e first fish of the season to the 
King, who usually returned half. 

Another proof of the importance of the whale-fishery 
on the narthern coast of Spain, find probably also of its 
antiquity, is the fact that no less than six of the towns 
have a whale for their coat of.arms, This is in 


-the arms of Fuenterrabia. . Over the portal of the first 


house in a steep old street óf Guetaria there is a shield of 
arms consisting of a whale amidst waves of the sea. At 
Motrico fhe town arms consist of a whale In the sea, 
harpooned, and a boat with men holding the line. The 
same device is carved on the wall of the Town Hall of 
Lequeitio. The arms of Bermeo and Castro-Urdiales also 
contain a whale. I was assured that vigias or look-out 
posts were established on the headlands, and high up the 
mountains overlooking the fishing-towns, whence notice 
was givendlirectly a whale was seen spouting in the offing ; 
and soon the boats were in pnrsuit. On the mountain of 
Talaya-mendi (* Look-out mountain”) above ' Zaraur, 
there are some ruined walls which, according to Madoz, 
are the remains of one of these watch-towers, whence 
warnings were sent down the moment a whale was in sight. 
In e of the towns there*are records which throw 
light on the whale-fishery, but (chiefly during the French 
occupation) most of the ancient archives have been de- 
stroyed or-are lost. Fortunately this 13 not universally the 
case. In the town of eitio eight of the  /ibros de 
fabrica” or fabric rolls of the church, commencing frd 
the year 1510, have been preserved, which contain much 
interesting information. 

The most ancient document relating to whales in the 
Lequeitio archives is dated September 11th, 1381. It is 
theregrdered and agreed by.the Cadi/do thar the whale- 
en shall be divided into three parts, two for re- 
pairing the boat-harbour, and the third for the fabric of 
the church. The same order is repeated in another docu- 
menPdated 1608. In the Libros de fabrica ds la iglesia 
da Lequeiteo there is a list of the whale killed, in various 
years, by the boats of eitio, from 1517 to 1661. 

1517. Two whales killed. 1525. Rewurns in money 
value. 1531. January ahd Fe , two and one 
small whale‘uled. 1532. None killed. 1536. Two large 
whales and one small’ 1538. Six whales killed. 1542. Two 
whales kilied. 1543. One whale wounded by the Lequeitio 
people, but captured at Motrico* Divided between the 
two towns. 1545. Two whales killed, mother and young. 
The Mayor-domo working all day at the whalebone, and 
receivede 2 rials, 1546. February 24, Y whale killed in 
front of St. Nicholas Island. The bone yielded 94 
düeados. vee Two ebales killed. 1570. e whale 
killed. 1576. One whale killed. 1578, One whale killed. 
f$Bo. Three and a young one: 1608. One whale killed. 
1609. ee whales kuled. ;1611. Two small whales 
killed, E with the Pd An which led to 
a law-stfit. 59617. Oneg*whale killgde 1618, One whale 


| 








. e 
killed. 1619. One whale killed. „1622 One whale killed 
with its young. @649. Two whales killed. 1650. Two 
whales killed. 1657. Two whales killed and two young. 
1661. One whale laLed. . : Un 

In the Libre de Fabrica including the years from 1731 
to 1781 there is no mention of a*whale, nor in tbe two 
succeeding bcoks. The sailors went long voyages in 
search of them. But in 1712, fifty years agt the last 
ery i the books, there were boats and apparatus for 


g whales. pane it was said that there were no ' 
sailors in Lequeitió, all having gone on long whaling 
Y In a record of a marriage at Leqyeitio on July 


15th, 1712, among the goods of the bride are mentioned 
a whale-boat with sails, lines, peter er pi 
complete. Of the bridegroom it is sai “he was 
chothed decently, having four coats of London cloth, a- 
chest to his elothes in and another for travel- 
, & mattras, pi ow, and blanket, and needful clothes 
for going to sea.” So that between them they were well 
prepared for a whalirg expedition. 
ese entries at Lequeitio indicate that, düring the six- 
teenth century, the whales were abundant ; for if this was 
the catch of only one village out of at east twenty along 
the coast, we may fairly multiply it by at least ten for the ~ 
average yield of the ra a i 
In the books of the Co/radia de Mareantes of Zaraux 
there are similar records, from which it appears that 
between the years 1637 and 1801 ag many as fifty-five 
whales were killed by the Zarauz people, whose prowess 
was known throughout the Cantabrian coast» ere is 
one noteworthy tradition at ue the effect that two 
sailors, without help, ed, ed, and 
Eilg a and brou it safely to the beach. 
This deed is immortalised on imperishable stone. Over 
the portal of a house in Zarauz, No, 13 Calle de Azara, 
there is an inscription, now in the ter part rendered- 
illegible by time, but with letters of the shape and style 
in the sixteenth century. To the left of the inscrip- 
tion there is carved a harpooned whale, with the line 
fastened to a boat, in which are two men. Don Nicolas 
de Soraluce, the learned historian of Guipuzcoa, told me : 
that an old resident in Zarauz, named Belaunzardn, had 
often spoken to him of the feat recorded on this stone 
slab ; adding thet he used to hear his gando CEDAR 
that the carving represented the harpooning and ing 


"ofa whale by two young sailors in a single boat. This 


deed was considered worthy of being handed down to 
posterity, and the stone was therefore placed over the 
door of the house of these two brothers, or, as some say, 
a father and son. , . x 

There are some other records as to the disposition of 
the whalebone. By an order dated November 20th, 1474, 
the town of Guetaria gave half the value of each whale 
towards the repair of tie church and of the boat-harbour. 
In San Sebastian, according to an ancient custom, the 
whalebone was given to the Coradia (brotherhood) of 
San Pedro. 3 

It is clear that the whales, close along the coast, be- 
came very scarce in the middle of the seventeenth cen- 
tury, when the entries at Lequeitio cease, and that the 
Basque sailors then began to seek the means of exercising 


their special,craft by making long voyages, even to the ` 
Arctic regions, Such voyages were o onally made at 
a stfll earlier period. It is state by Madoz that a pilot 


of Zarauz, named Matias de Echeveste, was the first 
Spaniaft who visited the banks of Newfoundland ; and, 
according to a memoir written by his son, that he made 
twenty-eight voyages from 1545 to.1599, the year of his 
death, In the accounts af the first English whaling 
voyages to Spitzbergen, in the collection o Purchas, we 
xead of Basque ships from San Sébastian enting 
those'Arctic seas in search of whales, arfd of the over- 
beanng way in which their captajns were often treated 
by the Engh h. Nevertbeless, the English were glad to 
. 
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obtain the help of thesBasque sailors fo do for them the | came at right angles to the shaft, ing it’ ingpossible 


most perilous and difficult part of the work, namely, the 
harpooning and kflling of the whales. 

1 gather from Eschricht and Reinhardt's memdir, that 
this Biscayan whale was known to the French Basques 
ag the Sarge, and was the same as the Nordkaper of 
the Dutch and North Germans, and the Slefbag of Ice- 
land, a wWfeiebone whale. but smaller and more active 
than the great Greenland whale, The Xonge-speil (an 
ancient Norwegian recérd) has a passage to the 
that “those who travel on the sea fear it much, for its 
nature is to*play much with vessels," Belonging to the 
temperate North Atlantic, it is described as much more 
active than the'Greenland w much quicker and more 
violent in its movements, more cult and dan erous x 
catch. It is smaller and has less blubber e 
Mysticeius, the head shorter, add the whalebone much 
thicker, but scarcely more than half as long. 

For centuries the Basques had attacked: and captured 
this formidable Cetacean ; and they, in fact, monopolised 
all the experience and skill whieh then existed in con- 
nection with the craft and mystery of whale-fishing. To 
the sailors of all other nations it was an unknown business, 
appearing all the more perilous from their absence of 
knowledge. So it was natural that the hardy and intrepid 
fishermen from thé Cantabrian coast should be in requisi- 
tion as harpooneers, as soon as the English and Dntch 
entered upon the Arctic whale-fishery, early in the seven- 
teenth century. With their services, we also borrowed 
vr Meise Harpoon ls derived from the Basque word 

rpot, the root being ar, “ to take quickly.” The Basque 
Haroinari is a * eer." i : 

ere is q letter still extant at Alcala de Henares, érom 
James 1. of England to the king of Spain, dated 1612, in 


-which ission is asked to the services, on board 
English vessels ed in the Arctic whaling-trade, of 
Basque sailors skilled in the use of the harpoon. The 
fact that Basque boats’ crews were frequently shipped 
seems to show that this request was granted. In the 
whaling fleet fitted out for Spitz en in 1613, under the 
command of Benjamin Joseph, with Baffin on board the 
eral's ship as pilot, twenty- our Basques were shipped. 
rders were iven that “they were to be used very kindly 
and friendly, being angen and leaving their own country 
to do us service.", The English seem to have adopted gie 
' fishing rules of the Basques, as well as to have benefited 
by their skill and prowess, Thus we read of an order 
being given because "the order of the Biscaines js that 
whoso doth strike the first ing-iron into him, it is his 
whale, if his iron hold The ues went out to attack 
the whales in the offing, while the lish got ready for 
boiling-down. We real :—“ News was brought to us this 
morning that the Basks had killed a whale; therefore we 
hasted to set up our furnaces and coppers, and presently 
began work; which we continued, without any want of 
whales, till our voyage was made ?— thanks to the Basques. 
In another place calls the Basques “our whale 
strikers.” Of course the English, in due time, learnt_to 
strike the whales themselves; but the Basques were their 
instructors ; and it is therefore to this noble race that we 

owe the foundation of our whaling trade. 
In travellmg along the coast, I found a universal tra- 
dition of uie M ; and often the fimilies of 
ermen e ns hanging in their houses, 
which had been there for generations. They still have 
occasion to use them when poises come within range ; 
and on board one of the Gijon steamers there was a man 
with unerring aim. But harpoons hang on the 
walls as relics of the old whaling days, At Laredo the 
fishermen brought mo a harpoon ot peculiar construction. 
The point was parrow and very slightly barbed, bu therd 
was & hinge half-way up the point, which was keptin line 
with the shaft by a riag. en the entered a 
whale, the ring slipped, the hinge turned, and the point 

. . s 
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for the harpoon to come out again. Baron Nordenskidld 


informs me that this kind of harpÜon is used by the 


N i to kill the white whales. . . 
A Danes, im Asara, | focal palatial house ' 


which was formerly the “Casa de B ? or house 
where business connected with the whale fishery was 
transacted, At Gijon there is also a “ Casa de B "dl 
and also a street called Whale-lane. These with 
the coats of arms and traditions, are all relics of the old 
whaling days. At San Sebastian, too, there are enormous 
tinajas, ox earthenware jars, In which the oil was stored. 
It was atone time supposed that the Balana ócscayensis 
bad become quite extinct; but this is certainly not the 
case. Whales are seen on the Cantabrian coast at inter- 
vals of about ten years. In 1844 a whale was seen off 
Zaraur Boats t out and it was hit, but it broke the 
ling® and got away with two ng and three lances 
in its body, after having towed the boats for six hours. 
On the 25th of July, 1850, early in the morning, a whale 
appeared off Guetaria. Boats ee pursued it, but the 
harpooneer missed his aim, and the whale went off, 
heading N.W.. In January 1854 a whale and her two 
young entered the bay of San Sebastian. One of the 
young whales was singled out for attack, but the mother 
made desperate efforts to defend it, and once broke the 
line. Eventually the mother and one calf escaped, while 
the other was secured. Of course, vih proper boats and 
apparatus, and if the fishermen had had a little of their 
ancestors’ experience, all three would have been caught, 
It is the skeleton of this young whale that Professor 


Eschricht purchased at Pam It is now at 
Copenh 
While I was at Gijon, in the Asturias, I was told by an 


old fisherman that a kane edd e about 
twenty years*ago, by the villagers near the lighthouse 
on Punta de Pefias. The story was not believed by 
merchants and others of whom I made inquiries, so T 
thought it best to investigate the matter m — d, 
therefore, went westward to the little fishing-village of 
Luanco, and next day p ed on foot across.a wild 
mountainous country to the lighthouse of Punta de 
Peñas; a distance of sixteen miles there and- back. 
There, in the court-yard of the lighthouse, was a wltule's 
jaw-bone, and the man in charge corroborated the story. 

t he added the curious statement that the whale was 


.dead and half flensed, drifting in under the land, when 


the villagers first saw‘it, and went out in their boats to 
tow it on shore. I also found parts of the rib-bones in 
the y of & farm-house at Viodo, a hamlet near the 
lighthouse 


The last whale of which I obtained intelligence was 
sighted between Guetaria and Zarauz on theerith of 
February, 1878. Many boats went out from these two 
laces, and one boat from Orio. The first that 
eo fast was thrown by a Sman oe sailor of Guetaria, 
the countryman of Sebastiam del Cano, the first circum- 
navigator of the globe. He is now in the Spanish navy. 
Eveñtually the whale was killed and towed on shore. 
No one derived any benefit, because there was a law-suit 
tried at Azpeitia. It appears that the’ harpoon was of 
Guetaria, but that the line belonged to Zarauz. Mean; 
while the whale became unpleasant and had to be blown 
up. | The authorities of San Sebastian, however, nde oe 
the intervention of Don Nicolas Soraluce, secured the 
bones, and the skeleton is now carefully set up in the 
museutn in that city. It is 48 feet long,“and part 
of the whale-bone Seri ei y jaw. There are gleo: 
bones of a whale found in the at Deva in the same 
museum, I was given part cof a whale's rib dug up'en 
the Lequeitio beach, and a Jaw-bone which was l&ng Th. 
the courtyard of the palsee of the Comt of Revillagigedo 
at Gijoh, is now `p Jovellangsad natitute, in 
the same town. O ust be any number of 
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bones bqnrfd in: the Sand of) the beaches where, so. conveyed to and frgm Shanglu of storms coming either 
many hundreds of whales. have: been, flensed in former:] from the north or south: The observatory at Siccawei, 
centuriesa ° moreover, should be connected by telephone with the: 
| In 1878-the accomplished historian of Guipuzcoa, Don: | foreign*concession-in-SHanghai, and Father: Dechevrens 
Nicolas. uce, printed a.pamphlet at Vitoria on’ “the | offers the services of. one of his ohservers: for.the Shang- 
origin and history of the whale and:cod fisheries," whichs| hai end of the lime. The: Director. concindes his Report 
contains much interesting information. I may add that-| with the observation that the-work will not. be one of.a 
Señor Soraluce is preparing some additional chapters on: | day; forreverything is yetto be done. “ The Meteorology 
the whalesfishery, and that he expects to obtain copies. | of: these countries must be commenced at its foundation.” 
of,interesting documents relating to. the same- subject| The recommendations containéd.in this Report were 
from the archives of the Ministry of:Marine at Madrid.” | all adopted by the Chamber. of C the members ` ` 
e taking on themselves all the financial and btsiness man- 


+e agement of the urdertaking. The owngrs of vessels. 
-A SYSTEM OF METEOROLOGICAL OBSER- | and-the.Chinesé Customs were called upon to gupply the 

VATIONS IN THE CHINA SEAS . |i ents necessary for dbserying, which’ were those. 

N a recent article ' NATURE we referred to the’| recommended : by the Meteoro Office in London,’ « 
propasal to establish an ris E Hongkong | 2nd already in use in some British mail steamers. t > 

under the: superigtendence of Major Palmer, RES “snd! The agent of the Great Northern Telegraph Company- 
bas promised to transmit the daily-reports free of 
and it is anticipated that the Chinese authorities and the 
local underwriters will contribute the funds necessary for 
carrying out the project: i . , 
, Taken in con'unction with the.establishment of a com- 
plete: observato-y in. Hongkong, for which, as we have 
already mentioned, zhe Colonial Gov ent has liberally 
provided, the scheme above descri is one of much 
scientific and practical Importance. Although several' 
observatories are already in-existence ut various parte of 
the China seas, no combined attempt has been made 
to study systematically the meteorology of these regions. 
The project which has now been adopted by the Shanghai 
Chamber of Commerce helps to: brmg to'a focus a num- 
ber-ef observations which, taken singly, are of small - 
value, -but when collected and examined by core 
scientific men, cannot fail to produce:beneficial results 





































, expressedza hope that Mr. Hart, of the Chinese Maritime 
Customs, would be successful in bis efforts for.the esta- 
blishment of a number of meteorological stations along 
the coast'of'China. TheChina-seas; on accaunt of their 
humerous currents and! destructive typhoons, are espe-: 
cially dangerous to shipping, and the value, ?n a material: 
sense, of a thorough and accurate series of observations: 
of this kind can hardly be overrated. Moved these 
considerations, the: Shanghai -General Chamber of Com-- 
merce, the most numerons- and! influential foreign mer- 
caritile body in the Far Hast, has taken the ma*ter in band; 
and at a recent meeting; reported im the Ce/exital Empire, 
discussed “the feasibility of organising a system of meteo- 
rological reports from-the China: coast and the- interior, 
with the view of improving the knowledge cf the origin 
and direction of storms, and’ warning mariners of their 
e ' The Chamber wisely consulted the Reverend’ 

ather Dechevrens, director of the Jesuits Observatory 
at Siccaweh not far from Shanghai, who recommended 
Should be: eofold (1)! 





THE AURORA} 
moo 


AS we bave said, it was not uncommon at the Vegas 
winter querters to see two or more auroral-arcs, one 
of which was generally the “common arc.” The. second. 
was nearly parallel to it and separated from it by an un- 
‘lighted space which was sometimes crossed by rays of 
light. It would be most important for a thorough know- 
ledge of aurora to know the true mutual position of the 
arcs; but here again simultaneous.measurements at two 
distant places arè- necessary, and not having such, 
Nordenskjöld remazks that three suppositions may be- 
made. First, that the two arcs have: irregular. positions 
with regard to one another; secondly, that they are 
superposed on one another, having their centres on the. 
same axis perpendicular to the ace of the earth; and 
third, that their centres are on, the same radius of the 
earth, and that they are sityated in about the same plane. 
In all three cases e aspects of the pecs would pe quie 
different. The observations at the Vegu's wintering place . 
_ptove that the last case is the rule, and that ei, aoa 
ly situated with ed to one another, or crossing one 
anotHer (which would correspond to the first and second 
supposition), gre exceptions; and Nordenskjöld arrives at 
the ‘gonclusion that -he aurorge- which Were seen from 
tbe "Vega," were. usually in about.the same plane. It 
"might be asked, however, if it'were not more natural to 
suppose'tbat both rings are.at the same distance from the 
earth’s surface, their centres being situated on the same 
radius of the earth? But on March 14 two. parallel arcs 
appeared, and soon joined. together into a broad belt, the 
interior edge of which was 5°, and the exterior. one was: 
35° above the horizon, both edges. being.quite-concer tric, 
e e 
should. reteive, twfce- daily; ni@teorological observations | _ * A. E Norderakidld, “ Om ncrrakener under: epar dfvervintring vd. 
from Masi ongkonieAmoy, Tienfsing Nagasaki, and | DS PE Sunt. orton i Yam rem TOES troc 
Vladivostock. By thesč -means watnings can ‘be rapidly ein aL . e 


inese and Japanese waters to enable them at: 
all times, and especially at critleal moments, to recognise 
the best routes to follow in order to reach’their destina-: 
tions as:speedily as possible, and emerge with credit from' 
storms: which they have been uhable to avcid; and (2) 
. ive vessels. about to leave the port notice of the winds; 
and weather they will probably meet during the subse- 
quent twenty-four hours: The Siccawei Observatory will 
be-able to accomplish both these ends, provided -it 
. receives the co-operation of the various shipmasters re~ 
sorting to the coast of- China. It is recommended that 
every vessel should be provided with a register in which 
at stated intervals. during the day the conditions of the 
baromet#r and thermometer, the direction and force of 
the wind, and the quantity of rain are accurately re- 
corde#, In addition to these the various lighthouse 
keepers and officers at Custom stations along the coast 
should keep a similar-register. The directar of the'obe 
servatory will have in these numerous ,obzervatiogs & 
basis on which to workand his ihvestigatinns and the 
result will beanade public as x» as possible. 

Father Dechevrens then pr ‘to describe what is 
already known’ of the meteorolggy of the China seas, 
Two kinds of storms prevail there, those from the north, |, 
which may be called the-storme- of winter, or rhe noithern! 

e. monsoon, and the typhoons, which are, prope-iy speaking 
storms of summer, or the sdutherh mó&soor. é first: 
come:from the interior’ of Asia and travel ‘towards the 
"Negth ‘Pacific from west to east, while the second gene- 
rally reman confined,to the neighbourhood of the Pbi- 
lapinga Formosa, and the Gulf of Tanquim. In order'to 

*study" these. sforms- more effectually, the observatory: 


od 


with those which foftn the Hrspenee darmg strong aurore) 
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and'the'belt showingee tendency to: divide: into: parallel) The rays which sometimes, buf rifely, appeergd during 
bands, whilst its brilliancy remained tlie: seme.towards | the arc-aurora-also confirms-the suppdsitlon. ey were 
the lower and ‘upper. edges; Nordenskjöld. considers | usually cast'from the interior arc towards the exterior and 
therefore: as most' probable that all. the:luminos :sheet.| reached its edge; but never went beyond it., On the con- 


gliorded-Dyibese Aeg ism the. same plane: _| trary, when the aurora was intense; new rays were cast 





Era. 3 —Anrore-at the Vega’s wintertnartem, March 3, 1879 at opm 
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e. 7 Fic. 6.—Tbe same, at 3a m,, . . 
from the exterior arc, as well towards the‘interior one,as | arein the same e which passes through bap [doi - 
in the. up ace. These phenomena’ render it most | nous. circles. If two'circles were. situated in. the 
probable t tf rays (which must not be confounded 


same upper strata of. fol? atubspberk it"would be reason. - 
able to suppese that the ray@grhich flaw'rBn, one. to. e 
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another also in t Mme strata. In this case they | thus the region of ther visibility must be still further 


‘could not De rectilinear, but must flow upon curves drawn 
by a radius equal to the distance from the crowns to the 
centre of earth; therefore, when seen from the Vegas 
winter qitarterss the rays which were cast 50° or 60° from 
the edge of the luminous arc, would appear only exception- 
ally as straight lines; usually they would show a regular 
curvature of several degrees. But neither at Kolutchin 
Bay nor at other places did Nordenskjöld remark such a 
curvature, and he concludes that the common aurora- 
glor} must be produced in a plane perpendicular to the 

's radius, which passes through the asrom-pole. 
But it is passible also that the long exteriér rgys may 
have quite another direction than those which connect 
together aurora-rings; and whjlst these last are cast in 
the pa of the aurcra-glory,the former may be launched 
in the direction of the inchnation-needle. 

A drapery-aurora was seen but once at the Vegas 
winter-quarters. But sometimes the common arc rosg 
more above the horizon, or changed its bearing ; or new 
arcs, quite different from the common one, appeared., 
Sometimes, aa instance, during the night af March 3 

, 404 (Fig. 3), the bows crossed ane ‘another. In general 
the feeble aurorz were quite regular, whilst the more 
intense afforded more or less irregularity. But 2ven these 
latter usually began with the appearance of the common 
faint arc ; this soon increased, divided into pieces by the 
appearance of brilliant knots—not divided, hovever, into 
rays—and flame-like knots maintained for a long time the 
same positian, sometimes in the neighbourhcod of the 
arc, but mostly in the north-eastern part of the sky, some- 
times also in the zenith. From these knots were thrown 
flames of equally diffused light (not divided into rays), 
often, mu SE permadis to the plzne of the 
glory, and im such case s ing to a ve height 
&bove the surface of the p. She sara OE March 3 
to 4 was remarkable for the number of arcs which ap- 
peared; towards 9 30 p.m. they crossed one enother at 
their north-western extremities, but disappeared after 
eleven o'clock, so that at midnight only the common arc 
was seen. But about one o'clock another series of arcs 
appeared towards the west, the *outer being tangential 
to the common arc near the horizon, much like t5 a double 
solar halo, 

Another interesting aurora was seen on Ma-ch 20 to 
A. 4,5,and 6). It was remarkable by the 2xtension 
an size of the arcs, by their ip shapes, and by 
the circumstance that the short axes of the elli were 
not vertical above the horizon, but inclined, sometimes to 
the right (Fig. 5) and sometimes to the let (Fg. 6) It 
seems as if the plane of the glory was slowly oscillating 
for some 4° ar 5° on both sides of its usual position. 

On March 30 to 31 there appeared a great rumber of 
arcs, which were seen all at the same time. Of six arcs, 

only two were in the Toni sarn pan of the sky, whilst 

the it of the third was nearly at the zenith, at a 
herh of 80° and three others, were beyond the zenith, 

summits being respectively 105°, 125°, and 135° dis- 
tant from the north-eastern horizon. ° ° 

It is most important to Uetermine where, and under 
what aspect, the ausora-glory is visible in different parts 
of our globe, and, Nordenskjold gives special attention 
to this subject. e second (outer) «ing and ite rays can 
be seea over a very great of'the northern hemi- 
sphere. If the rays which were seen from the Vega as 
flewing from this ring to the quee plane 
of the glorypand if they were cast from parts of the 
ring, they must have been seen over a circle drawn from 
the atfrora-pale by a radiusem 5000 kilometres on 
the ce of the earth. This circle would include 
Nort$ America as far as California, England France, 
ant the northern parts,of the Iberign Peninsula, Austria- 
Hungary, Crimea, Siberia, and Northern Sakhalin’ But 

“the rays ofteh ftrweed beyorgt the zenith of thf Paga, and 


e . 





increased, including Mexico, Spain, Morocco, Greece, 
Asia Minor, a part of Turkestan, and Mantchuria; that 
is, even sch tracts where aurorz very rarely occur. But 
Nordenskjold does not maintain that all aurors observed 
in Europe were due to rays cast fibm tho glory in its 
plane. Be thinke it would be too bold an assertion, as it 
would mean that thousands of observers were isf@rror as 
to the idea they got of the direction of rays, But it is 

robable that a certain,part of radiaht auroras observed in 
Europe are due o rays cast in the plane of the glory, and 
not to rays cast ic the direction of the inclinatien-needle. 
As to the dra aurora which was seen once during the 
Vega' s wintering, ıt seemed to have had its sat nearer to 
the surface of the earth. eSuch aurors ate obviously in 
the ame relations to the common arc as the irregular 
winds and storms of the notth are to the regular trade- 
winds of the south. 

On the contrary, the space where the common ring of 
the glory is visible is very limited. Its projection on the 
peut A Made bare circle drawn from the aurora 
pole by a radius of 18°, measured on the surface of our 
globe. And if its heigh: above this surface is 0°03 radius 
of the earth, it must be seen above the horizon in a belt 
14° wide on both sides of this projection. But to be ob- 
served its faint arc must have a heighf of at ]east 4° 
above the horizon, and so the belt of visibility of the 
common glory-ring is still less. Besides, if the aurora- 
glory is in reality a ring of light of small thickness 
situated 200 kilometres above the surface of out globe, 
it will not be visible in those parts of the earth where it 
appears in the zenith; there it would appear as a too 
faint diffused girdle of light about 60° wide, and most 
probably w not be perceived. 

Therefore we must have five different regions situated 
around the aurora pole, where the glory would appear 
under quite different These five cune are 

uction of 


represehted oh the map, Fig. 7, which is a 
Nordenskj5ld's map. 

In the first circular region around the aurora-pole (I. 
on our map), inscribed ir. a circle drawn from the nurora 
pole with a radius measuring 8° on the surface of the 
ca E is visible only as a luminous mist, or as a 
very low bow, in a direction opposite to the aurora-pole. 
As the projection of rays within the common arc seems to 
be very rare, the aurora phenomena is very rarely to be 
seen in this region. Very many Arctic explorers have 
visited this on: Parry, Ross, McClintock, Kennedy, 
Osborn, Saunders, Belcher, Hayes, Kane, Hall, Stephen- 
son, and Nares, have wirtered within it ; but among their 
careful and varied observations aurore occupy quite an 
insignificant place—a circumstance very remarkable, as it 
is obvious that aurorse cannot be overlooked by Arctic 
travellers, being the only variety during the long Arctic 
nights. Parry saw aurore as a feeble diffused light in 
the south-west ; Hayes saw but three aurore; and Capt 
Nares says: “ Light flashes of aurora werd occasionally 
been on various bearings, but most commonly passing 
through the renith. None were of sufficient brilliancy to 
call for notice. The phenomena may be said to have 
been insignificant in the =xtreme, and, as far as we could 
discover, vee oy unconnected with any pagnetic or 
electric, disturbance." 

The second regicn (II) is inclosed between two circles 
drawn from, the aurora pole by radii 8? and 16? long. The 
common ring of aurora must be seen in this region as 
a luminous bow, tne upper part of which is situated in 
a bearing opposite to tkat of the aurora-pole, that is, 
about the magnetic south. Parry, McClure, Mac 
Clintock, Koldewey, and Nordenskjold (1872-73) have 
winfered in this region. Ross, on September,23, 28, and 
29, 1818, saw vertical rays in the southern part of the 
horizon, and Parry, on September 15,1825, saw a bow 5° 
or 6° high, which lasted, nearly unchanged, for two or - 


Feb, 16,1882] . ° 


NATURE ; 


371 





observations of the 
pitzbergen) were but 


three hours in the south-east. Th 
Swedish expedition at Mussel Bay 


very incompletdly published, but they were in accord- 
ance with the present views of Nordenskjóld.* The. in- 
terior circle of the bow which was seen from the Vea, 


and wbich was but 5? above the horizon, must be seen 
from Mussel Bay, close by the zenith, and therefore nearly 
invisible while the exterior part of the common arc 
appeared as a bow of ly spread light in the mag- 
netic south. Rays of light were spread from it omen 
the interior circle, and gave rise to the beautiful draperies 
which so*often were seen at Mussel Bay. When the 
aurora became still stronger, rays of light were sent out 
even in thé interior circle, from the zenith towards the 
magnetic north, and then a crown appeared, whose rays 
seemed to meet together at the place where the indlina- 
: tion needle was directed. : 

The third region (III of the map) is situated between 

two circles drawn from the aurora-pole by radii 16? and 
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20? long. In this region the cdtnrfon arc neusy be in the 
zenith, and, as has already been pofhted rx must be 
less often seen as a bow than as « diffuse light spread 
upon the sky; but this light is so small in comparison 
with the ray-aurore which begin in this region, that it 
must draw bat little attention. The second interior circle 
of the glory must appear in this region as a bow in the 
magnetic south, and the common, or the interior one, as a 
luminous arc in the magnetic north, and both arcs must 
cast rays to one another through the zenith, from north to 
south, or vice versd. The region comprises the n ern 
parts of British America, the middle parts of Davis Strai 
a part of Sofithern Greenland, Southern Spitzbergen; an 
Franz Joseph Land; ire, Tobiessen, and Pa 
wintered in this region. e is known, Weyprecht 
given avery good réswmd of the meteorological observations 
of the Paci in which correspond to a maximum year of 
t arc- 


re,  Ther& were, duri 1872-74, fifty-ei 
Mie thirteen of which had the citum of ciel arcs 
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Fio 7-—Map showing the visibility of the common aurora-glory in the northern bemisphare (reduced from Nordenak}ild’s map)e 


in the magnetic north, and twenty-eight in the south, 
whilst the arcs of seventeen other auroras passed through 
the zenith, or communicated by 1ays through the zenith 
from north to south, or vice versd. Besides, the aurora 
ohen began with a diffused light which Weyprecht has 
descri as JVord&cÁidums? (aurora-mist) and which 
spread over parts of the sky. Weyprecht draws 
special attention to the arc-aurorz, and says: “Separate 
` Tays are not seen in jhem. The arc has but a mgderate 
bnllancy, which is equally distributed throughout its 
surface. Intense auroræ never appear in the shape of 
arcs, The arc characterises the regular and quiet form 
of the phenomenon." 1 . 

The ion (IV. of Fig. 7) is a belt drawn 
two radii 20° and 28° owes It a through NOR 
Siberia British "America, the southern extremity of 
Greenland, Iceland, Northern Scandinavia, and Novaya 

* “Die Nordicht Beohgchtrm Uster. Ung. Arct. Exped,” in the 


der 
“ Denkschriften doc Matho Wide. Classe dark Acad, der Wiss, Wien,” Bd. 
xar., 1878. e "n e 


Zemlya. In this region the aurore usually begig with a 
luminous bow in the magnetic north, out of which spread 
radiant beams of more or,less intense light, either into 
free space or to another ring parallel to the former, but 
lying igher Above the earth’s ce. The observations 
of Wrangel and Anjou, and those of the Vega were made 
1n this region, as well as those made $n Ieland, Southern 
Greenland, and in the middle parts of. British Amegica ; 
but Nordenskjöld dig not have these last at his disposal. 
Wrangel has given much attention to aurore: and, so far 
as can be judged from the incomplete information pub- 
lished in his,'' Travels" and in Parrot’s account df? 
Wrangels physical observations, they confirm the exist- 
ence of a permanent luminous ring around a i 
point of the earth’s surface, ithe neighbourhood bf the 
magnetic pole. During histravdis on the shore eagt of 
the Lena mouth, Wrangel mostly saw bow-shaped auso 
m com of which was in the direction N. 127-22? 
true). " 

The fifth r&gio& V. of our Map) is incised betwren‘the 7 


s 


. seat. Calculating on this principle a table cf 
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fou ingem a circld dwn around the. aurora-pole-b 
amina long. The interior circles of the ony ars 
1not seen in this: regien, but we see sametimes their rays 
:and the ior rings, less common and less regular. The 
*quietiautora is rare in:this region, but the acrora-storms 
andthe beautiful. -aurore are most usual. 
-It 1s obvious-that the uency of aurorz cist be dif- 

fferent in ‘the different regions represented on the map 
"*«Fig.7) They must be most frequent in region IV., as 
cin ;this we may see both the common glo-y and the 
sdrapery-auronme, which arise at a greater distance from 
the aurora-pole, and probably nearer to the surfac of the, 
searth, Towards.the north this region is b&rdared by a 
Delt where aurare must be less uent, and which, in 
tits turn, includes another belt.of a maximum frequency 
æf aurore, where the arc;aurora must be mast common ; 
“but the dra 
circular region around the aurora-pole* itself, even 
-common arc is béfow the horizon, and therefore 

must be rare. Therefore N jold observes that his 
map is much like that of the frequency of aurore pub- 
lished by Prof. Fritz (Petermann’s Mitzherix mgen, 1874, 
p- 374). Besides, MU of aurore desends upon 
the position of the sun, and Nordenskjold observes that 
it seems that the aurora-arc disappears, or et least be- 
comes invisible, as soon as the sun's rays illuminate that 
part of our atmosphere where the aurora-ring has its 
i e hours 
when the anrora-arc must ap and disapoear for an 
observer stationed at the Vega’s winter-quarters, he finds 
that the disappearance of the aurora in the morning is 
in accordance with this supposition, whilst its appearance 
in the evening seems to be independent of ths cause, as 
it used to appear about nine o'clock. 

As to the relation of aurorz to terrestrial magnetism, 
this will be better seen when all the observations of the 
Vega are published. But Nordenskjold rema-ks that the 
* common arc," so long as it was not transjiormed into 
more intense rorms of aurora, did not exert o3 the mag- 
nétic needle any influence which might not have been 


- included in the usual observations of variations. But 


* Stockholm, 1764, pp. 193 and 249 ;.xxvii, I 
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the more intense auroræ exerted such an iniuence, and 
when the aurorà was on the increase, the declination 
showed a small tendency to a deviation towards the west, 
whilst the intensity varied much: the horizontal com- 
ponent diminished, and the vertical one increased, espe- 
cially as the aurore approached the zenith. 

Nordenskjald tried also to make some spectral observa- 
tions on anrorz, and he observed the usual greenish- 
yellow line, together with a bluish-grey spectrum towards 
the violet end. But the observations were rendered so 
difficult-by the fearful frosts that he could not succeed in 
making more detailed measurements. 

He concludes his most interesting memoir on aurore 
“with tke following words :—“ When writing tkis contribu- 
tion to our krowledge'of the:position of aurore in space, 
' I had .at-my-disposal but few former works on this sab- 
(ect. Ismust especially regret that our very rich library 
-of travel did-not contain the works of Mafrais, Bravais, 
Frit, is, &c. After re home I discovered 
that -a -methot of .determming the height of auroræ 

imjlar to ‘mine was proposed by Fr. Chr. Mayer (Com- 
«ment. “Acad. Scient. Petropolitang, part I, p. 351, St. 
Petersburg, 1728), ‘and p ed,.am others, by Tor- 
‘bern ‘Bergman (Xgl Vel. Akad. Handtagar, y 
| P 224, 
-But Bergo® arrived at uncorrect-figures, as he supposed 
‘thatthe centre of the aurora ring is.situated ox:the radius 
of. thè earth.which :passes*through the pole. Besides, he 
hag-no observations upon the commen arc, aad had only 
Tne@surements-of the. , less<regular arcs which -are- 
-seen ‘from moro soukhern:regiona | Eee 
time remajng for perso investigation to ofiee who 
: Peplatiion in unkfowf tracts, I have 





most important features of the observations I-made at the 
-Vega s winter-quarters than to nè ‘the publication 
for an irfdefinite tme. The avant. of a larger of 
former literature ‘upon the subjegt will probably be 
“excused to some extent by the circumstance that, wh 

writing PA had the opportunity of continuously com 
‘paring the sketch I have tried to draw with tfft natural 
phenomena themselves." P. K. 








NOTES — p 


THE second ascent of Ben Nevis for the wintef was. made on 
Saturday lest by Mr. Livingstone, Fort William, to-read the 
theffnometer at the station of the Scottish Meteorological Society 





-aurorz are below the-horiron, 'In'the'| on the top of the nountnin. ° The depth of -snow was found to ` 


be much greater at the top than on the occasion of the previous 
visit, On the edge of the precipices the snow lay to a depth of 
fifteen to twenty feet, the Ordnance Survey Cairn barely over- 
topping it, end tke hut bilt for the accommodation of Mr. 
Wragge during summer being almost completely buried under 
the snow-wreathz The depth of the snow rapidly diminished 
in the dhection of the protecting-cage for the thermometers, 
outside which ıt was only three feet deep. — Ifisido the cage, for- 
tunately, there was scarcely any snow, thus leaving the register- 
ing thermometers free. The maximum thermometer read'32" T, 
and the minimum 13°, these being the extremes of temperature 
at the top since the date of the previous visit on December 3 
(NATURE, vol xxv. p. 135). The temperature at the time of 
the visit, I p.m., was 31?'4 ın the cage, and by shermometre 
freid,* 33'1. . The spring near the summit was deeply 
buried in snow, bur the spring at 2500 feet high was, 
open, and the temperature of its water was 37''3, the air 
at the same place being 41°. The temperature of the 
water of the Lake was 42''1, and that of the air at the same 
height 44° At Tort Willem the maximum temperature for 
the same day was 53°°5, and the minimum in December 23°'s, 
and in January 26*8, Hence the temperature at the top had 
fallen only about 1c**o lower than the lowest at the level of the se. 
during the winter. The day was very favouiable for the ascent, 
which wasmade without difficulty. Though it had rained 
heavy at Fort Wiliam on the Friday, no fresh snow had fallen 
on the Ben, and as the afternoon sun softened the snow some- 
what, the descent was very essy, the first 2000 feet being done 
in thirty-three minutes, The observations made on these two 
occasions show that as the mow accumulates to such great 
depths near the edge of the precipice, the observatory it‘is 
proposed to erect should be built at some distance from it, 


Tue death is announced, on February 8, of Prof. Joseph., 

Became, the eminent naturalist, at the age of seventy-five 
S à - 

-WE-regietto announce the ‘denth of Adam von Burg, vice- 
president of the Vienn: Academy; the died on February I, 
aged eighty-five, He «ras well-known by his-mathematical and 
mechanical papers, especially by-his ‘‘ Compendium der hbheren 
“Mathematik” afd ‘Compendium popukeren *Mechanlk und 
Masclfinenlebre.” * 


LET.use«emind our readers that in connection with Captain 
Abney’s lectures there i» an interesting Exhibition of Photo- 
graphic Apparatus and "Applances at the Soclety of Arts, of 
| which a.Catalogne has-been issued. The-exhibition.will be open 
tul February.25 fram 10 to.4, and on Wednesday erenings from 
| 640 ro. Any one interested in photography may obtain admis 
sion by dpplymg to.the Secretary of the Society of Auts. To-. 
night there will be a demonstration of pleotography with artificial 
lights likely to be of greatgintmest. 
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preferred ‘to publish at least £ géneral account of'the ^ 
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COLONEL BROWNE and Me. Simmons have decided to attempt 
a balloon journey across the Channel from Canterbury, on 
"March a, or as soon after that date as the wind permits, 


THe ‘Mineralogical Museum of the Florence Institute for 
Superior Studies has becbme possessed of two remarkably fine 
specimens of tourmaline and beryl from the granite vein of San 
Fiero, in 8fffhipo in Elba, These are represented by chromo- 
lithograph plates in the Aivista Sctentfico-Industrials (January 
15) The one granitic plece, 30 cm. ldng, and 18 cm broad, 
has 50 tourmglines (mostly of bottle-green colour) implanted in 
it, all of large size (some 62 mm. long and 12 mm. thick) ; there 
are also two befyls and a small crystal of nrcon. The other 
specimen 1s larger, measuring 40 cm. by 20 cm. ; it has 132 tour. 
malines, 9 berylg, and 3 zircon groups, besides a large quanfity 
of orthoclase, quartz, and albite crystals. 


A NEW feature of the journal just named is the addition of 
summaries, in French, German, and English, of the papers in 
that portion of the review called the '' Giornale del Naturaliste.” 
The English, we may remark, is of a somewhat enter taming 
nature, 


AN ascent was made from the La Villette Gasworks, Paris, on 
Thursday, Februar? 9, with the PwJcas balloon. The balloon 
having ascended to an altitude of 3000 feet, the thermometer, ex- 
posed in the sun, showed a temperature of 20° C., and the reading 
was published in the, Ville de Paris and other papers of the roth. 
It has ehcited some astonishment, the weather being rather cold 
and cloudy. But on the 11th the grass thermometer of Mont- 
souns Observatory exhibited a temperatuie of 17° C., and a 
total change of weather was observed. Rain fell in the ni$ht of 
the 11th-1ath for the first time after a space of thirty-five con- 
tinuous days of uninterrupted and unprecedented dryness, The 

-navigation of the Seine had become difficult owing to the low 
level of the water. During this extraordinary period the electro- 
meter of Montsouris gave without any interruption low readings, 
and with the exception of a very few instances 1t had been always 
positive, although the weather had been foggy for twenty-two 
days. 

AT the annual general meeting of the Teachers’ Trunmg and 
Registration Society, and of the Bishopsgate Traming Co 
the other day, Prof. Goldwm Smith took laudable advan- 
tage of the oppoitunity to impiess on those present what 
science teaching really means, ‘‘In respect of the teaching of 
science,” he said, ‘‘he had constantly brought before him the 
wide gulf fired between the two different kinds of what persons 
call knowledge. The one was a mere learning to repeat a 
verbal propoaition, and the other was knowing the subject at 
fist hand—a knowledge based upon a knowledge of the facts, 
That which they had constantly to contend against in the teach- 
ing of science in this country was that teachers had no concep- 
hon of that ditinction, for they thought it quite sufficient to be 
-able to 1epeat a number of scientific propositions and to get their 
pupils to repeat them as accurately as they themselves did. If 
he nught offer one suggestion to the governing body of the 
college, it was that so far as they taught science at all they 
should aim at giving 1eal and practical scientific instruction; 
that it should be confined to those things about which theft was 
no dispute ; and that the teacher should be instructed that his 
business in teaching was to convey clear and vivid impremions 
of the body of facts upon which the conclusions drawn from 

-those facts were based.” 








UNDER the’ auspices of the Dundee Naturalists’ Society, a 


Gilch ist Course of Science Lectures for the People, is now bebty 
delivered in Dundee, Perth, Brechin, Montrese, and Kirkcaldy ; 
and in several instances the audiences have only been limited by 
the mre of the lecture-halls, At Dundee and Perth, Mr, Wm. 
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Lant Carpenters lectures on the Trafsniission ef Power by 
Electricity were practically illustrated (f) by the“ Northern 
Electric Light and Power Company, ang (2) by Messi. Pullar, 
of the Perth Dye-works, who employ ten dynamos for, electric 

ATTENTION has recently been drawn to the commercial value 
of the Quillaia Tree (Qusllaya saponaria), a native of Chile, the | 
bark of which has been known for a considaable time both in | 
this country and on the Continent, for the saponaceous principle , 
which it contains. In consequence of the trees having been cut 
down to Sbtmingthe bark there is much reason to fear that the 
supply may'fil, particularly if the demand increases. Quilleis 
bark, it seems, us very extensively used by wool and silk manu- 
facturers both in this country and in, France, in consequence of 
its efficacy as a powerful cleansing agent. Our contemporary, 
the Comms and Intia, in drawing attention to this tree, remarks 
that a decoction prepared by placing a sibhll piece of this bark 
and soaking it overnight m water will remove in a minute or two 
grease from articles of clothing and leave the cloth clean and 
fresh as if it was new. J may also be used for cleansing hair- 
brushes and other similar purposes, under conditions in which 
soap and other alkalies are powerless. It is also suitable for a 
hair-wash, and is szid to be largely used by French hairdressers, 
though the mode of preparation is kept secret. Such a tree 
ought to be invaluable in Australia, New Zealand, Cape Colony, 
and other colonies where wool growing is a staple industry,” 
Among the uses to which this bark is put may be mentioned that 
ofa preperation for giving an artificial froth or head to ales, 
a very small quantity put into beer that has become dead 
cau-ing it to be covered with froth, The bark occurs in com- 
merce İn two forms, thet of irregular pieces as taken from the 
tree, and in ths form of powder. 


Tux Clarendon Press will publish. very shortly a ‘‘ Treatise on 
Rivers and Canals, relatmg to the Control and Improvement of 
Rivers, and the Demgn, Construction, and Development of 
Canals,” by Mr. L. F. Vernon-Harcourt, M.A., C.E. The 
author describes the physical characteristics of riters; the 
methods and formule for measuring their discharge; and the 
various works, structures, &c., for improving rivers and for 
forming canals, It contains an account of some of the most 
ynportant inland canals, and descriptions of celebrated ship- 
canals. The causes and means of prevention of floods in river- 
valleys are fully discussed. The past and present conditions of 
several of the most important rivers at home and abroad are 
de scribed, together with the successive works of improvement 
carried out on them, and the results achleved. Each of the 
various subjects treated of 1s concluded by a co on of the 
value of the different works or methods referred to, and the 
principles upon which they are based, The book is cqpiously 


Alu.trnted with woodcuts and twenty-one large lithogrephed 


plates showing most of the worl, &c., described, 


UNDER the title of ''Land and Freshwater Mollusca of 
Indie,” Col Godwin-Austen proposes to ppblish lithographed 
plates of species of land and freshwater tnolifisca inhabiting 
Indum, Burmah, and adjacent islands in the Indian Ocean, The 
plates are intended to be df the same size (quarto) as the “ Con- 
chologia Indica" of Messrs, Theobald and Hanley, end thus 
will form a supplement to it. It will include species not pub-,. 
lished 1n that wor and the numerous species that have mince 
been discovered. Many of the minute forms that have not been 
sufficiently enlarged in the above werk, and which are of <ittle 
use for identification (for example, those 1n the genera Alycays, 
Diplemmatina, &c.), will be reproduced. Whenever ibis 
possible, drawings of the emimnals wil be given, tegether with 
the antony of as the odgntophore, ve organs, 
&c., whichrit 1s ho ill lead 


a 


y to a better clasifica- . 
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ton of thẹTand shells bf the region, Each plate will be accom- 
panied by an explaratory page of letterprem. ‘With each issue 
of the plates, full defeription of the genera and species, with 
synonomy -and their distribution, will be given in separate 
- pamphlets,.8vo, similar in type to the Precedimgr of the Zoo- 
logical Society of London, Col. Godwin-Austen hopes to secure 
the co-operation of Messrs, H. F., and W. T. Blanford, Sylvanus 
Hanley, William Theobald, Geoffrey Nevill, Dr. J, Anderson, 
and others. interested in East-Indian conchology. The work 
cannot be brought out at régular intervals ; but whenever a few 
plates are ready a part will be issued, and it is hoped that at 
least two parts may be completed during the Sear. Intending 
subscribers should communicate with Col Godwin-Austen, 
Deepdale, Reigate, Surrey. ° í ce 
In the January number of the Archiver der Sciences Professors 
Dnfour and Amstein describe a simplo régistering beromgter, 
now in usein the M'eteorelogical Observatory of Lausanne, It 
* depends om displacement of the centre of gravity of a glass tube 
containing mercury. The form of the tube may be described as 
that of an | leading down to a (J by aerertical portion. The lower 
end is open. The tube swings in the plane of its angles on a hori- 
zontal axis placed above the centre of gravity ; with increased baro- 
metric pressure it inclines to the right, with decrensed pressure 
to the left; and these movements are recorded by means of a 
style attached to the LJ part and applied to a moving strip of 
‘paper. By e simple contrivance the pendulum of a clock 1s 
- made to impart a slight shock every second swing to the tube, 
, 90 as to destroy any adherence of mercury. The instrument is 
easily made; and proves vety sensitive and reliable. 
MULLEZ's imitation of the phenomena of geysers, by means of 
a vertical tube filled with water and heated in the bottom and 
about the middle, is open to the objections tf&t we may not 
assum+ two places of heating in the actual geyser, and that the 
eruption of water is only producible once. Herr G. Wiedemann 
has, therefore, contrived what seems a more suitable apparatus 
(Wied. Ann., No. 1). It consists of a flask attached to a mand, 
and ha fing a caoutchouc stoppé& which supports two glass 
tubes; one tube I cm. wide (beginning flush with the under- 
surface of the stopper) reaches upwards about 70 cm., projecting 
. through a small basin, and ending with an aperture of diminished 
section. The other tube (about 3 mm. to 4 mm. wide) pasgs 
; obliquely upwards, and enters the side of a jar which is about on 
a level with the top of the vertical tube; at the other end it 
passes through the stopper, and is bent a little upwards near the 
^ bottom of the flask, The cistern is filled with water, and, a 
Bunsen burner being brought under the flask, the varied action 
of geyser very well imitated E 
Mz. EnNxsT SATOW, Secretary to our Legation in Tokio, 
and Ment. Hawes, have recently produced a work of very great 
general value on Japan, ‘Although it is entitled ‘‘ Handbook 
for Travellers in Central and Northern Japan," and is writtem 
after the madel of Murray’s celebrated Guide Books, it will be 
found useful to persons who never intend visiting that country. 
It will be found intlispensable to compilers of encyclopedias, 
gaseiteers, and other works of reference. Besides the dry details 
of routes for travellers, it gives the hiffory of the principal towns 


lgpinous 
,cs8 promince-and district has 


These sre» 


the 
i prinsipal scenes, temples fidos, &c. «phe great guide to old 


Yedo, called tha “Yedo Meihe,” eis an exhaustive work in 
about fifty volumes, © In addition, every road bas its little map 
giving the distances between the various places, the principa] bins, 
the plates of interest near the route, and other information ofluse 
or interest totravelleig, Thereare either given gratis at the inns, 
or are purchased for atout a halfpenny. A tolerably extensive 
collection of Japanere guide-books is to be found in the British - 
Museum, Althcugh ‘Messrs. Satow and [lanes esa used 
such works ss these ; various routes and places mentioned in 
their volume are evidently described from personal Lnowledge. 
IN a note that appeared in the lest number ef the Russian 
“Chemical and Phyticel Scclety’s Journal, Mendeleeff points ont 
that Berthelot’s hyposalpburic acid is formed ünder the condi- 
tipns that generally ylelf peroxides, peroxide of hydrogen being 
formed at the same time. „It appears to have all the properties’ 
of true peroxides, and even ccmbines with water in a similar 
manner to Barium peroxide. As it does not give salts with 
bases, the mame of acid which is given to it is inexact, and 
this inexactitude hes arigen from a general deficiency of our 
nomenclature of oxygenated compounds, It is usually admitted 
that—as in the care of manganere—we have, first, bases, then 
peroxides, and then andydrids of acids. Byt it is well-known 
that the bioxides of manganese, lead, others, do not bave 
the characters of peroxides ; thus it would be better to call them 
rimply bioxices; true peroxides belong to the type of the per- 
oxide of hydrogen, as trae beses and acidi belong to the type of 
water. The highest known oxygen compound eX sulphur, 
S,0,, corresponding to Cr,O,, which should be termed peroxide 
of chromium, should be termed sulphurperoxide, Regarded in 
this gray the peroxides generally ‘are bodies in a more oxidised 
condition than that in which they yield either bases o? anhy- 
drides of acics. The peroxides of Bartum, sulphur, and hydro- 
gen are the extreme oxidised compounds of there bodies known, 
and have comparatively nentral qualities. ` 
Some interesting facts regarding the Influence of heat on the 
molecular structure of rino are given in a recent paper by Herr ` 
Kalischer to the Berlin Chemical Society, Rolled sinc becomes 
crystalline when s-rongly heated, and the author recommends as 
n lecture experiment dipping a heated strip of zinc for half a 
minute in corcentrated salphate of copper solution, then washing 
offsthe precipstated copper with water, whereupon distinct signs 


"of crystalllearion appear. The effect is not merely superficial ; 


plates yy mm. to 5mm, thick (no thicker were tried) proved 
crystalline throughout. The mode of cooling (quick or slow) 
has no marked influence. Zinc when heated, lores its ring, and 
if bent gives £ scund like the “cry” of tin; this fact, with the . 
crystallisatior, confirms the view that the cry of tin is also due'to 
crystalline stricture. Zinc must be heated over 150° C. to show 
crystallisation on corrosion, but the ‘‘cry” is perceptible at 
about 130°, and increases with the temperature. As the tenacity 
of rolled zinc. diminishes with crystallisation, and the cry un- 
donbtedly prcves incipient orystallisation, some important deduc: 
tions for techalcal work are indicated. Herr Kallscher finds the 
ratio of the specific gravity of rino in crystalline to that in 
ordinary state is 10004:I or an increase, for the former of 
about 44, per eent. The ratio of electric ce of zinc wire 
ordigary to crystallire = 170302 1 I, g a decrease for the latter 
ofabcut 3 percent. Herr Kallscher was unable to prove so 
fully crystallisation in copper, biass, iron, and aluminium, but 
here were ind'cations of it in some of these. ` 

THE French Commission appointed by the Gambetta Cabinet 
to report on the position of artistic industries, has not been kept 
in operetion by the new government, bat transferred from the 
French Board of Trade to the Minister of Public Instruction ; 
M. Fetry bas been appointed its president. ‘The Commission 
will appoint special committees, whioh will visit the principel 
cities of France. é i 


Fab. 16,1882] ° NATURE 375 





S È " n [SE 
EARTHQUAKZ-SHOCKS Were felt on Janusy 23 at Schattwald | munificence of M, Bischofsheim, the banker of Parf (p valued 
(Tyrol) at 10.45 a.m., direction west-cast, and at Vils, Tannheim | friend of the late M, Leverrler), to the Times, 


(Tyrol), and Oberdoct (Bavaria), at 8 p.m. A shock of earth- the ol ion of this ni Upper ds but tho 
quake occurred at Bucarest in the night of Jannary 25-26, at only accessible locality available on this and if thet 
12.30, and at Tecucin and éMarascsci (Roumania) on January 26 | district the duration of the total phase will be less than 14 
at 12.45 a.m. On February 5 a shock of earthquake was expe- | minute. It will therefore be necessary for the observer to be 


rienced Dees (Hungary, direc- | situate close upon the central line of eclipse to secure a sufficient 
tion " r oe ae (H )et3 45pm, duration for any useful purpose. Hansen's-Lunar Tables, as is 


well known, require correction at this time, but it happens that 
Tux additions to the Zoological Societf’s Gardens during the the Lunar Tables adopted in the ‘American E ” give 
pest week ingude a Malbrouck Monkey (Cercejétkecws cyno- | the moon’s place in pretty close agreement that resulting 
suris 3) from Africa, presented by Mr, R. A. St. Leger; 


from Hanseo’s,. with Newcomb s orelon a pled, and the 
track of total ecli detail i phemeri 

2 Chacma Baboon (Cywacephalus gercarius d) from South Africa, pe ap be 

presented by Mr. W. F. Battersby» an Amherst. Pheasant 


RS e 
taken as almoat as € & prediction as it possible to 
make. We extract as follows :— 
(Thawwales amherstia d) from Szechuen, Chins, presented b} 
Mr, John Biehl; two Crocodiles (Crecodifus, sp. ine.) from bu E 
South Africa, presented by Capt. D. King, R-N. ; a Californian Mar f — iie ~ ab 999 n agay dbase 43 bg o5 u'y ~ ah sh 
Quail (Calligewla califormica 9) from California, deposited ; two : ia D M pci ale TOA, unc và 
Eagle Owls (Subo, sp. inc.) from South Africa, on approval ; a 18 35 = 38 115 — 39 13 8 ego o's | 364U3 — 38 475 
Red-fronted Lemur (Lemur ruK/rwms*3) from Madagascar, a | The duration of totality upon tbe central line, assuming the 
Common Otter (Lutra vuigaris) from Ireland, four Warty-faced:| sun’s semi-diameter 1 1079, and the moon's £ semi- 
Honey-eaters (Melishage phrygia), two Wattled Ducks (Zisisra | diameter 15’ 51” 9, be at the above Greenwich times respec- 
debata à 5) from Australia, a Pink-footed Goose (Aaser brachy- | tively, Im. 6°38, Im, I2'0&., Im. 17'13., Im. 21:85. : an obser- 
hus), E : Hybrid T. ver beyond the on of the central line with 
rhynckus), Europea purchased; a Hy apir (between | the Nile, my to Ras Mahomed at the extremity of the 
Tapirus roulimi $ and Taperus americanus 9), born in the of Sinai, will not therefore secure an increase of ten seconds in 
Gardens,» . the length of the total obscuration. We hear reports of an 
intention on the part of several American astronomers to visit 
» Egypt for the observation of the eclipse, and hope this country 
OUR ASTRONOMICAL COLUMN ; 
THE ACADEMY OF SCIENCES, PARIS, —At the annual public 


may not be unrepresented. 
THE TRANSIT OF Mercury, NOVIMBER i 1881.—This 
H of this body on February 6, recommendations of a c&m-- ommon a to have been well observed in Australia. 
aie consisting of MM. Faye, Loswy, Mouchez, Janssen, and P internal 
Timerand, with respect to the award of the astronomical prizes of 
imus Moped the Academy. The Lalande Prize was 
awarded to Mr, is Swift, of Rochester, New York, who in the 
course of foui has discovered seven comets, one of them of 
short period, o Committee remarked that we have now a family 
of seven periodical comets, of which the aphelion distances do 
not differ much from the mean distance of Jupiter, and this 
planet appears to have drawn them in‘o oar system, 
ea ee make on this point 
of theoretical astronomy: ‘ premiére chose à faire ext de 
recueillir de nombreux matériaux ; ausal convient-Hi d’ 
les travailleurs qui consmcrent leurs veilles à la recherche des 
comètes. S 
' The Valz Prize was awarded to Mr. David Gill, H.M. astro- 
nomer at the Cape of Good Hope, for his researches on solar 
parallax, and more especially for the results of his expedition to 
ion, for the observation of Mars at the close opposition 
of 1877. Mr, Gill has twice applied what is known as the 
diurnal wickosd (first employed by Cassin! two centuries since) to 
observations of Mars vith the heliometer. The Ascension 
expedition is pronounced to ve been a great success, twenty- 
two series of observations of Mars ha been obtained, each 
of which affords a valne of the parallax. discussion of the 
observations that they were made with a high degres of 
precision, aid Hie comine Soie dar s eS e 
sida perallax du Soleil paratt devoir être l'une des 
exactes, y 
The prizes offered for the year 1882 are those founded by 
Lalande (a gold medal of 540 francs), by Vak ( francs), 
and that instituted m 1863 by the Baronne do Dara The 
latter is continued for the -subject as on several previpus 
occasions, when no adequite re was recerved, and the 
terms are thus stated ;—'' Revoir la théorie des satellites de 
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from a discussioa of the transits of Mercury to 1845, the Mel- 
bourne observations indicate that the computed time of first 
internal contact is too early by 24°5s., and that of last internal 
contact by 26:0. According to the observations of that able 
amateur, Mr. Tebbutt, at Wiodsor, N.S.W., these errors are 
respectively 20°83. and 27°38. The calculations of the American 
ephemeris, whee Levees di eee of the planet (Conmais- 
sence des Tem , 1848) is adopted, exhibit much larger errors, at 
least as the exterlor contacts, for which alone the for- 
mule of reduction for parallax are given. The experiende is 
therefore the same as at the previous transit on May 6, 1878. 





GEOGRAPHICAL NOTES 


. AT the meeting of the Society on Monday last, 

Sir Richard Temple delivered a which nominally dealt 

with the geography of the birthplace and cradle of the 

power in Western-India, but practically became rather a dis- 

alsition on the history of the race, and much of the infarmation 
ed wil, no doubt, have been familiar to readers of 

Meadow, Taylor's work. 


oe 
Some further ts of news have come from the rescued 
members of the /eswae/r expedjtion. Every effort is being 
made to find Captain De Long and his companions, but at 
wurde p, and jn mch a region as the Lena month, the 
searchers have a hard task fhem. Lieut. Danenhaner 
sends some interesting notes on the oourge tfken the 
Jeannette :—'* We discovered ene Island May 16, 1881 (7), 
in lai 76° 47 long. 158° 1 SIM d DE MES 
we did not upon it. enrietta Island was disco vig 
24, in lat. 77° 8, long. 157° 43’ E. We visited it, and found 
ii found in 


be an many å, 
Jupiter; discuter les observations et en déduire le» cchstantes . 
quale renferme, et particulièrement celle qui fournit une deter- Bennetts Gates pect tr AU id 
mination directe de la vitesse de lalumlére; enfin construire ny 


des Tables particulières pour chaque satellite.” Competitors 
are desired to give particular attention to one of the conditions— 


; ; 


that relating to the detérmination of the velocity of light. The, .Ecnerel health of the crew d Pat ais sme alike 
Viae of the prizes 10,000 francs; memoirs received Jane 1, (vicc wrest, Dot no dut Diri ico was held larly 


Tur TorAL Soran Ectresx or May 17.—It appears that 
astronomy is to be once pore indebted tg the sclentific spirit and 


drift, ré&alt sh wing "north-westerly course, the shrp heeling 
over, being hegvily pressed by ice most of the time, The: 
menial.struin was heavy on some of us. The result of the drift 
during the last five months was 40 miles by tidal movement of 
ice; vary rx drift the last six months, S 
even—18 fathoms near Wrangel Land, which often visible 75 
miles distant, The test depth was 80 fathoms; average 
depth, 35; bottom, blue mud; shrimps plenaful; meteoric 
ens got from bottom; surface water temperature, 20° 
ve zero. The extremes of tem i 
58° below zero (Fahrenheit); heat, about 44° above. Durin 
the first winter the mean temperature was 33? below rero, second 
winter 39" below. During first summer mean temperature was 
40° above zero, The heaviest gale showed a velocwry of 50 miles 
an hour, but such gales were not frequent. Serometric and 
thermometric fluctuations were aot t. There were distu b- 
ances of the needle coincident with fi kona: Telephone (?) 
wires were broken by the ice movements, Winter's growth of 
ico,was 8 feet, The heaviest ice seen was 23 feet thick. i 
the first week of the retreat from the Jeasnette we drifted 
27 miles more than we tould advance. The snow was nearly 
knee-deep. The naturalist’s notes were saved, but the photo- 
graphic collection was lost with the ship. Iaeun- Chipp’s 2000 
auroral observations were also lost."e Thus it would seem that 
the Yearnete, like the 7ieettheff, was caught in the ice soon after 
she entered on her task, and was drifted about in it for many 
months, The islands discovered aie doubtless part of the Arctic 


- archipelago which surrounds the Polar area, and of which 


Franz-Josef Land, the New Siberian Islands, &c., me outliers. 
The full record of scientific observations promises to be of some 
value. 


We understand that the Admiralty are unwilling.to send » 
national expedition in search of Mr, Leigh Smutk and the Aire 
Expedition, but have at the same time expressed their readiness 
to propose a grant of so0o/, towards the expense of a private 
expedition. 

Dr. SCHWEINFURTH is said to have had a letter from the 
Marchese Antinori, telling him that he has heard@m Shoe of the 
existence of a race of p es to the south-east of Kaffa, They 
are called Dakos by the a people, and Jukis the Gallas 
From thelr reported position it is thought probable that they 
belong to the same race as the Akkas, 


M. JOSEPE MARTIN has on exhibition at the French Geogra: 
phical Society a collection of phofogra maps, mineralogical 
specimens, &c., which he has made during a long sojourn in 
Siberja, where he has been engaged in exammung nlver, 
and other mines. During his journey he tray the Ural, 
where he was chiefly occupied at the Beresofski gold-mine., 
vintmg also several mines of precious stones, tron, &c. Me 
next went tp the Ob, where he examined the mountams round 
Tomsk, afterwards visiting the gold and silvez mins in the Altan 
Having visited the Upper Yenisel, he made n geo-ogical examin- 
ation ct the Baikal region, and then descended the Lena to the 
mouth of the Aldan, up which he went for some distance. He 
also visited:the Olekma and Vitim rivers, where gold-mines are 

ing worked, and then made some mineralo B penfugnr ie in 
the ransbaikal region 
olia, and then followed the Chinese frontier 

ivostock, after which he spent some time 
in mineralagical inv tions on the Amur and the Ussuri, and 
in other parts of R and "Chinese Manchuria, M. Martia 


tanovoi Mountains. Ho visited the 
and of Mo 
from to 
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intends ın April to start on a journey of gxploration jp the 
Kamchatka peninsula. . a 

~ THe Dépdtede lọ Guerre at Paris has just published the first 
four sheets of a map of Africa, which, when finished, is to con- 
sigt of sixty shéets. This map hay been prepared by Capt 


Lannoy. 7 
IN a paper which he has read before the Frenck. phical 
Society, Veniukof, the well-known, Rusman traveller, esti- 


mates a third of Asia, as well as a thirtfeth part of Eu ope. 
sull feum to be explored: Y , 

"Fix Lisbon Geographical Society has founded a section in: 

q, Arores. . ' 

eDvuiNGthe past .the agents ofthe London Missionary 
Society in, New G have pado some attention to the pre- 
viously unknown Maiva district, lying rome distance $o jhe west 
of Port Afir@sby. In J Rer. J Chalmers started a- 
secopd tinz-to visit the region, làn Miria's village on the 
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Maiva cast. atg going to seperat villages on the coast and 


1n the interior, Fe c. ined to visit Madu, the chief of. Motu. 
Lavao, Starting from the bight, he ascended a large creek 
with dense mangrove on both banks—a veritable bed of fever— 
and them walked through the deserted village of Paitana to 
Motu Lavac, the path - through a narrow tract of good 
country, with dense svamp on both sides. The vill 

found to be largz, with clean and well-kept bat situated 
in a most urhealtby lcezlity, At the end of July Mr. Chalmers 
again re-visited the Marva district, in company with the Rev. 
W. G. Lawes and bis*wife. 

Tue Society which was formed at Milan for the commercial 
exploration 5f Africa, Eas already examined the Barke plateau, , 
and founded two stations at Bengazi and Derng, and this year it 
proposes to send agents to accompany an Arab caravan from 
the Mediterranezn tb V dai across the desert, and through the: 
düses of Amila, Jalo, Knfra and Wanlanga. The Society also 
hopes to obtnin the sscefsary firmans from Constantinople to 
enable it to establish an agricultural colony to the east of the 
Barka plateco, and if possible, an attempt will even be made to 
explore the routes leading from Abyssinia towards Assab, the 
Italian settlement on the Red Sea. 





PHYSICAL NOTES 

M. PLANTÉ has Zocnd that the long process of “forming” 
his accumu_ator; is siortened if they warmed duriug 
charging. The temperature best for this purpose is between 
yo" and 80°, at whick limit the opposing electromotive force 
is somewhat less than when cold, and thewesistance a t deal 
less. He does not find it advantageous to exceed this limit. We 
yenture to est -het the reason 1s that at boilfng-point the 
oxygen and 3 en are evolved in normal conditions, no ozone 
g prodrced. The electromotive force of oxygen against 
hydrogen is less thon tunt of peroxide of lead agamst metallic 
lead? and far “ess than that of ozone against “nascent” 


PROF. ANDREA NACCARI has re-examined the question of the 
vaca henfing of the electrodes of a Holta’s induction machine 
by the passage of sparks. After carefully tabulating his results, 
he comes to tke conclusion that in cray ak the negative 
electrode 1s less Eeated than the positive ; the heat deve- 
loped m the sparx is not affected by the nature of the metals of 
the electrodes; that wich a constant striking-distance between 
the ends of the eiectrodes the heating effect in each electrode is 
proportional to the quantity of electricity that passes in unit time ; 
and that the quantity c£ heat thus developed by the pessage of 
thg electricity between the electrodes 1s very considerable, — ^ 
. Pror. MANFREDO BELLATI and Dr. R. Romanese- have: 
investigated the -apidity with which Ight modifies the electric 
resistance of selenium. The aaetvon bas a practical bearing 
upon the construction of the photophone, mince, if tbe time: 
required to produce th:s change were considerable, the most 
rapidly vibiating sounds would e confused or inandible in 
transmitting them. When [ght falling on a selenium cell was 
interrupted r250 times rer second, the resistance was practically 
the same as with a faz les rapid interruption giving equal 
average luminetion. all the experiments of these gentlemen 
led to the result that selenium behaves sensibly, as if the vana- 
tion of resistance by the incidence of light were effected 

y. 


M. LIPPMANN has applied his capillary electrometer to the 


study of the slectne uctivity of shellac, gutta- tar- 
pentine, petroleum, and other bodies, which, though insulators, 
when cold, in to conduct as their tem is raised. This 
subject was i in 1875 by Sir W, Thomson and by- 


Mr.«afterwa-das Profesor) Perry, mere particularly in the one 
case of hot g ass. In Id. Lıppmann’s experiments a battery of 
one to fi voltaic cells was placed in a circuit in which the 
ce. ectrometer was included, and in which the substance 
to be examined was i between two platinum plates, At 
ordinary temperatures -he electrometer gave no indication; but 
moved forwa-d as the temper&ture was raised to 1009 C. As 
the temperature fell, -he substances examined resumed their 
former state as Iasu-ators, A paper on the same subject has, 
we observe, been recent'y communicated by Mt. T. Gray to the 
Royal Society. ` ` 

M. H. Durova has made an interesting observation of no 
small importance in :hetheory of gasco®s absorption of radiant’ 

* e 
. *. 


~ 
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energy. A mixture of chlorine and hydro diluted with 
alr or oxygen combines sléwly in light. tuhoat air the mix- 
-ture is exploded (as Tyndall shown in well-known experi- 
tments) by exposure tb white Hght, the chemical rays being most 
‘efficient. M. Dufour has the behaviour of this*mixture 
‘as to its power of ing radiophonic and photophonic sounds 
«when illuminated a ar beams of Pee kinds, as in 
‘the researches of Graham Bell and Tainter. He finds that the 
loudest when violet and ultra-violet rays are em- 
‘ployed, no sound whatever being produced by red rays, 

‘WE notice in the Inst number of the Spxrual of the Russian 
Chemical and Ph Society (vol xii) a paper, by M. 
Kraevitch, ongho limit of rarefaction which might be obtained by 
means of mercury.pumps. M. Kreevitch affirms that in such a 
„pump the tube always remain filled with vapours of mercury, 
the of which, at ordinary temperatures, is no less than 


'o*o2 millimetre ; the use of desiceative substances cannot make i 


these vapours disappear, as new va 
again.” He contests therefore the i 


herang, After & sketch of di 

air-pumps, he recommends that of Prof. Mendeleeff, with some 
modifica ons of his own, the most important of which ts intended 
' to eliminate the inconvenience which Mendeleetf's. has in 
an alr- 


lass at the negative and the other pheno- 
b Mr. Crookes, and even to stop the transmission 





"THE PRIZES OF THE PARIS ACADEMY 


"[ HE following is, in brief, a Hst of the offered in 
connection with specified ects in I -and follow- 
E yee in 1882: Grand : of the Mathematical 
ces (medal worth 13000 fr.): Theory of the decompo- 
sition of:wholenumbers in:a sum of five A 


ONO es Progress increasing the’ 
edi Plnmey ‘prize (medal, 2500 fr.) : 


Physical ae (medal; EROR 
Distribution of marine animals on the French coast. Gama 


Machado prire (medal, 1200 fr.): On coloured parts of the 
ing matter of 


of Aszlatic nie Godard prize (medal, 1000 fr.) : Anatomy, 
mand (seo fa) Work Gn Gis narrow E ka Gay 
prize - (3500 fr.): Marino lacustrine and terrestrial .depostts 
` on the French coasts in the t and espe- 
Montyon prire in Mechagics, the Lalande Valz prizes in 
Astronomy, and several others. Then.in 1883: Fourneyron 
prize (500 fr.) : Different modes of - force to 
a distance, of the physical i (medal, 
3000 fr): description of g of F or 
Algeria. De Ie Fons Melicoque prize (300 fr.) : Botanical. work 
on the North of France. Bordin. (3000 fr.) 1 Influence of: 
medimm on the structure of ; Variations of 
terrestrial plants grown in water, and [plants' in. air? 
E E jfr.) 3 
oe maritimo flora, ; eet Palmontology 


Li 


tier uae rae aes Penawd pire FAX Aerial 
B iy Miele as feats ee i s Mu ied 


cine. In 1849 Dusgate prize (2500 Bs Diagnose tg of 
1886 the Jan Rew E eiro wil be awarded for Oe mon 
years. 


SYMBIOSIS OF ALGA AND ANIMALS 


as an epltome 
es foand*ín 


i 


T 
1 


H 
i 


t 
ad 


green or yellow alg», 
bythe absorption of 
as they conrain a suficient 


as soon 
of. lik ; 
re na, a substances, Ia tke latter care the cip 


, this-remarkable peculiarity 
that morphologically it is te alga, physiologically the animai 


NOTES. ABOUT SNAKES ' 





y, OF 
brought to bay at close it may be too terror-stricken to 
attempt flight; then it dive, fo a curious rule 
which seems to obtain ut nearly the whole animal 
from a passionate child downward, no matter what the 
weapons of offence may be. Somy Faa mil talons 
sheathed until they have exerted all possible force their soft 


with ity insignificant little jaws, when its tail or claws™might 
inflict far more injury. Tho Beide never use their constrictrva 
powers in self-defence (unless they are gripped), and it seems 


pro that if & venomous snake's lay in its tail, it would 
uso fls tooth us aater ieie beeping: te dolo olay: 
it must be remembered-that very few agimals ere pro- 


by 


into the head This 
is the mode of, Bor Walch a snake HA TOM 
and ts, as'T have seid, to” be realised from che ain 
of théje re in cages; the Drai nqtpu make | 
(Geegytas ), af jac exi, Will perhaps con- 


It and ro loudly, that some 
no of what was going on, thought 
es tho only vocal 


- RD,—The 


378 N 
vey some idea of it, ig Sy ae pl ca d 
Reptile i movement ey an mo ud 


same 
played-to best advantage when it is gliding 

raised surface, When a snake is in En 

It adopts srettarkable motion for the purpose of e 


ied 


pee a 


is thrown laterally into a series of deep curves, 
- which alternate so quickly from convexity to concavity that it is 
.exremely difficult to touch or aim a blow with precision at an 


part of it, the lateral movements covering a square of ty 
the side of which would be ted by at Feast two of 
the make’s length. 


This motion is clearl ecu in its ob- 
ject, and is only exhibited when the Mcd onward movement 
1s felt to be insufficient to avoid pei n since the reptile's ipea 
in travelling 1s greatly so, a8 the head 
icbapwis Su air sets ae ences 7nlly a hundred 
mor its course, thus Me 
major partof eiscumference of a series of circles w the 
y and tail follow, Eten a small one on a table will not be 
picked up without two or three ineffectual efforts, when it 
E eni ar Ihis n e dnd doliatus 
defend itself so for some moments against th '! dabs" 
of a serpentivorous bird; while a lively vicies which was 
cruelly thrown to a peccary in my twined 
away among the hog’s feet and escaped into the jungle, in spite 
oF the hunpry and active animal’s attempts to secure it. I was 
inthe Botanical Gardens of Rio de Janeiro some time 

ago, when a Jady called my attention to something g awa 
‘among the.ferns Not being able to see it from where I stood, 
I jumped down the bank and found myself literally upon an 


- immense green tree-snake, at least nine or ten feet long ; I was 


almost treadingon it, but notwithstanding M energetic efforts 
to catch such a magnificent specimen + my hands, feet, and 
the crooked handle of an umbrella, it succeeded in croming an 
two wide, and disa into a clu of 
ambes, sdlely 2 enu of this la movement. notced 
that the intensity of the curvatures caused DAS UN plates 
to be exposed, so that the yellow: h under-colour was visible 
at each contortion; owing, no doubt, to the interlocking of 
the vertebrz, and consequent expenditure of the excess action 


This serpent, of course, was harmless, -so thet there would 
have be@én no in t; but it emitted & curious 
sound in its terror, such as I have never heard before or since. 
ple near, who saw 
heard a child cry. 
expression of which the 
Opkiata ara n capable, is produced simply by the rush ef 
ar h the aider by Which tie teehee. Cominani: 
cates with the pharynx, without any complex vibrazory ap 

Such Gy ezis Ionas el, though tits dy be vis 
considerable time on account of the enormous capacity of its 
single lung. I infer, therefore, that this one had just swallowed 
something, and that either its windpipe was noz properly re- 
tracted tg itx Doral postion, lsc the glottis was partially 
soie ey S mlt o ucus or (more probably) a filament of 
Poner enu material: which: thus converted ‘the his mioa 
sort OF whistle—just as boys produce a hideons screech by blow- 
ing formbly on a blade of grass hald edgewise between the 
applied katekis of thel two timile. Serpents make all soris 

noises besides hissing, according to thetg diTerent 


B 


> 


Crotali their rattles; the viper (BERL carinata) 
rubs the mi ted scales of its ad coils t er ; the 
fer-de-lance ( tphalus lanceolatus) is said in St. Lucia to 
giye out a serios of little taps with its extremity ; and 


many others—such as the rat-anake (Xó/erer variabilis) of South 


America— indicate thelr preence- when angry by 
quivering their the g gronni Abe ees ir mate 
* would have been a decided novelty in one's epllectipn, 
- nm 
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e 
ee s SERIALS 
of Microscopical Science for January, 

Pin Erde Marshall Ward, PrA., report on the: 
morphelogy of the fungus of the coffee disease of Ceylon ` 
(Hemileia vastatzix, Brk. ard Br.), hac I, 2, and 3. 
fangus probably belongs to the: Uredihes still some 

as the curious rpore-bearing head and the | -necked | 
haustoria are opposed to this alliance. The hitg o' e adult 
Pa E og Cae UU a eteleutorpores, 
are described and . Balfour, on the nature of 
the organ ta adult Ganolds, which is usually 
regarded as the bacis or pronephros It would seem 
probable thet, though found in the lerve or'emWtyos of almost 


all the lethyopalda, except the Elasmobranch is al 
purely larva: See EUR paver codices ec tito pat of ibe 


excretory in the mult forms —Dr. K. Miau (] (Japan), 
dh the dev ment of the supra-renal bodies in mammalia Diato 
4).—Pat. des, observations on the resting stage of Cleave: 


myxa labyrinthwlotdes, Archer (plate 5), some very characteristic 
Pearce Ok the Tearing stage of this tratge prolean form are grven.— 
bam, a review of recent researches on Karyokinesis 
na vail division (plate 6), —Dr. Renben T. Harvey, a noteon the 
organ of Ja>obson.—Prdf. E. Ray Lankester, on 
ranarum, tie cell-parasite of the frog’s blood and 


(Ganle's Wirmschen), This very mteresting memoir is 
trated with :everal woodcut aire ieee F. Dowderwell, 
ALA., on the micro which gg ip S gion 

7 .— Prof. Eayley Pringsheim's 


yll, anglited nai edtidensed HR 
Nieder a a Anatomy and DOS fer January, 1882, con- 


tains :—J. C. Smith, M.A., ns on the hit of 
fracture- in man ( tes vi. and vii.); Dr. HS. bett, > 
colloid d the o ae ovary with as-ociated 
vascular (plate viL) ; Dr E. Dobson, the phalanx 
mimjng from certan digits in the manus of Chiro era; Dr. G. 


Thin, the histology of Molluscum contagiesum ; _W. Osler, 
case of obliteraticn af the portal veln; Dr. A. H. Young, on the 
muscular anatomy af the Koala (Phascelarcios cinereus), with 
notes ; Dr. M. Hay, on the action of saline cathartics ; Ur. J. J. 
Charles, some researches on the gases of the bile.—Anatomnical 
notices, 


The Foursal of Ph 
1882,—Contents: H. N. 
vations on th* mean 


» vol, ili., Nos. 3 and 4, January, 

and W.T. Sedgwick, obter- 
pressure and the characters of the pulse- 
nina of the heart (plates 8-10). —H. 


Sewall, on tke effects upon nerves of weak induction cur- 
rentz.—E. A. Schafer, on the tem of heat-coagulation 
ofecertain of the prateid rubstances of the blood.—F. W. Mott 


and V. ioni on toe Caen of bacteria or their antecedents 

beri Hanes (plate II).—8. er, the action of hydrate | 

of soda, hydrate of _ annonis, and freq ae 

ventricle of -he -rog's heart (plates ds m —C. S. Roy, the 
es 


PINE peticlogy of the spleen (p 14-16).—W. R. 
Bowditeh and W. F. OF Southend ape et II ich 
(plate 17).—J. N. Borie on the Debet pice in 

o alimentary the histology of the mammalian 


Merle Tria Tine Zerik URS PPETI A 
vii part 3, I contains—Dr, 
Hans Gadow, a contribution to the myology of ‘the posterior ex- 
tremitios of -he (plates 17-21).—Dr. G. von Koch, 
of sp.1., erith notes on the 
badsin some uude RON on the connection of 
the buds with the stem in the colony of C. jrediferw ; and an the ~ 
relationspip of the spicules to the ectoderm (plates 22 and 23). 
—Dr. J. E. V, Boas, on the conus arteriosus and the arch of. 
the aorta in the amphibians (plates 24 to 26). 
Seay lox pings AIDE Jar Proper be ua ad 
s A e 
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. 
Rind (This large form of Neamenia from the Barents 
measuring from 105 fb 148 millim., has afforded the author 
the opportunity of writing a very exhaustive treadse on its 
anatomy, in which Hb acknow the generous assistance of 
Dr. Spengel, Prof. v. Graff, and Ray ester). * 

"Revue internationale de Sciences biolegiques, December 15, 
1881, contains—Elie Reclus, ethnographic studies. —M. Thuli 
on the buttock-hump and apron of the Bochiman women.—M. 
Wagner, oftif formation of species by segregation.—Dr, Gra- 
ham, on the chemistry of ification. 

“January 15, 1882. —Prot? P, Budin, oma Tery. pecnliar dispo- 
sition of the ova in twin EAE dur Bis Rn the 
formation of epecles- ion (end).—4A. e, on 
Buffon as an ua ae ue rn on the toothed birds of 
the Far West ; en pteryx ; and on the sífnitles of the 
büds.—M, Barral, on the application of electricity to agriculture. 





SOCIETIES AND ACADEMIES 
Lonpon 


2.—Chas, B. Clarke, M.A., 
e Reg. B. Scortechini and Mr. 


Linnean Society, Fe 
vice- president, in the chair.— 


from 
Mr, Thos. Edward, A.LS., of Banff, was read and a fragment 
shown of a supposed rare marine animal got by a fisherman in 
"deep Vila Dr. Muri identified itas belon to IE 
worms, vir. ra£u/us angula'us, a marine ou 
in the of the British coasts, but nererthelem 
seldom seen alive by naturalists. ey a Holmes exhibited 
specimens of a new Diisterlng insert 5 
to the genus &picaxta, and p poe Mc eee 
afterwards drew attention to specimens of Cinchona bark culti- 
vated in Bolivia, to the “ Verde" and “Morada” 
varieties of Callsaya, w hitherto have not been cultivated in 
the Colonies, but notwithstanding deserve notice on accopnt of 
the large yield P park and good perenge of quinme ; they 
therefore pay the Bolivian planters er the well-known 
PAN ME calisaya.—Mr. J. R. Jackson exhibited a specimen 
of the Australian native ‘‘ i? bez, tieir constant companion 
and solace in travel. iere the eg d the plant was only 
known, but Baron von Mu has lately shoun from other 
evidence that it is derived from the Dudeisia He .—A note 
by Mr. Otto Tepper on the medical use of A. uncinata 
R., Br., was read. He says the dried leaves chewed 
the saliva swallowed are a specific in cases of colds, sore 
throats, and bronchitis, the flavour being aromatic—A com- 
munication from Major-General Benson was read; this re- 
ferred to Dr. Cobbold s use of the name Fasciola Jacksoni for 
certain flukes obtained from the elephant, the same having been 
described by Major-Gen. Benson in the Rangoon Times, 1867. 
Dr. Cob thereupon explained that the initials of the author 
having alone been appended to the article in question, it conse- 
quently had recetved less attention than it would otherwise have 
had. To Major-Gen. Benson certainly belongs the credit of 
having first directed attention to the elephant mortality from the 
said species of fluke, though the worm was first discovered by 
Jackson twenty before the Rangoon letter appeared, viz. in 
1847,—There followed a paper by Mr. Robert 
botanical sketch in connection with the geological features of 
New South Wales,”—Afterwards a paper was read, on animal 
by Mr. Otto Tepper. Ho described instances under 
his own observation, of cats unfastening the latch of a 
door to obtain dfhtrance, and in the case of certain species of 
ants, their mode of comm@hicating with each other, &c., fhere- 
from adducing a power of reasoning usually attributed to 
Instinct, e. 


Mathematical Society, February 9,—S. Roberts, F.R.S, 
president, in the chair.—Mr. J, H. Tampson, Sclence Master in 
the Auckland College, New was elected a member, 
and Mrs Bryant was admitted into iety. —Mr. Tucker 
road an abstract of & paper by H. M. Jeffery, F.R.S., on plane 
curves of the fourth order with quadn asym —The 
chairman communicated some results connected with Euler's 
formuly connecting the eum of the divisors of a number with 


the pentagonal number, and remarkeg that the formula really 


. e 
LÀ 











expressed the equality of the sum ofthe divisors te the sum of 
the sth powers of the roots of a certait$ equationff-Mr, J, 
H and Mr. Tucker also made shopt jons. 


Chemical Society, February 2.—Prof. A. W. 
in the chair —Dr. delivered & lecture on E 


sion and consideration—(1) Is there any sati 
deducible of the existence of tro distinct forms o 


of the vapour densi 

weight of the original snolenaley ) In the case of an element 
forming two or gore distinct 

and ferric salts is the transition from one series to another neces- 
sarily connected with the subtraction of an even number of’ 
hydrogenold atoms. ' The- lecturer limited himself to a great 
Du ue HIN ee ee on the 
t and omitting the second altogether. A ` 
ton pf the lecture *was occupied with a consideration af the 
valéncy or adiclty of the elements and the effect thereon of 
other elements in the molecule, From various considerations 
the Jecturer concluded that there is no evidence founded on facts 
to show that there is amy difference between stomic and so- 
called molecular combinsélon, but that the one passes imper- 
ceptibly into the other. There is also no n connection 


necessarily a d 
some time to the of chemical 
especially to the use of condensed or contracted formule. 


Geological Society, January 25, —Mr. R. Etheridge, F.R.S., 
president, in the chatr,—John B M. Ernest Jobling, and 


the Rev, S A. Pelly, B.A., were balloted for es Fellows 
of the Society.— The fo communications were reed :— 
On the fizh-remains from the limestone in the 


collection of the Earl of Enniskillen, by James W. Davis, 
F.G.S. The author described in this papa e large collection 
of fossil fish-rémains at present at Florence iskillen, 
but which will soon be removed to the new Natural History 
Museum in the Cromwell Road. The collection comprises, 
besides specimens collected by the Earl of Enniskillen from the 
Carboniferous limestone of Armagh, a largo series acquired 
from the famous collection of the late Capt. Tones, M.P., the 

portion of whicheis in the Geological Museum of 
Cam 


Several genera and species were described by Prof, 

In his ** Recherches sur les Poissons Fossiles ” (1833-43) 

again referred to by J. E. Portlock, F.R.S., in his “ 

of the Geology of Londonderry and parts of T. and Fer- e 

managh ” (1843). In 1854 Prof M described 4 new 

genera and species in his work on the *' tish Paleozoic Rocks 
prind 


2nd Fossils, pally derived from a study of the portion of 
Capt. Jones’s collection deposited in the Cam Museum. 
Prof, Agasalx pald a visit to Florence Court in 1 , and ap- 
pended names to some of the fossil teeth in Lord en's 


cet neu. describa and figure the new forms, and to 
revise the whole of his former work, His death nted this 


intention from being carried into effect. As far as possible the 


spines, or tven of the teeth only, to exch 
piheg ertiemely chaser and dimeli Some jons as 
to probable organisation and characteristics of the Carboni- 
ferous fishes which they represent, evolved duripg a con- 
sideration of the specimens, haye therefore Ween toa 

(Me n 


future opportunity. n an extinct Chelontan neptile 

costats, Oven) from Australia, by Prof. Owen, C.B., F.R.S. 

The fossil reptilian remains hitherto transmitted to the author 

from Australia have been limited to parts of the skeleton of 

Megalania prisca, Ow. ‘The present sent last yeumby © © 

Prof. S the eet Poen] Cheloake, Ths 

was found iu'a formation at Blinder’s River, of 

which the nature and age are not stated. It is, however, - 

fied, The fosil consists of the anterioy porton of the 

and of the plastron, brought into 

posthumous A minute description of the sevet] . 

ws een, fom which tae author rill that hong the 

character? of the carapace might interpreted gs jdentifying , 

the Chelonjan with a tgo tart (Cham) thot of tte cee A 
. 
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show the well-marked “disAnctions of 7Howyx and Chays. On 


the wholB however? the modifications, especially of the cara- 
pace, show a nearer affinity to the marime turtles \Chelone} than 
the known Chelydnans exhibit, and indicate a mere generalised 
—On thesupper beds of the Fifeshire Coal-Measures, by 

e late E. W. Binney, F.R.S., and James W. Kirby. 
Anthropological Institute, January 24.— Anniversary 
Meeting.—Major-Genéral Pitt-Rivers, F.R.S.. president, in the 
chair.—The following tlemen were elected Officers and 
2:—Premdent, Major-General Pitt- 


d 


Dom E. 
M.F», Alfred Tylor, F.G.S., C. 8 
Wake, M. J. Walhouse, F.R. A.S., R. Worsley. —The president 
delivered his annual address, in which be reviewed the work of 
the past yenr. é 

Victoria Institute, February 5—A paper by Mr. Callard, 
F.G.S., ** On Breaks in the Continuty of Mammalian Life in 
Certain Geological Periods, Adverse to the Darwinian Hypo- 
thesis,” was read. A discussion took place, in which Mr. ]. E. 
Howad, F.R S., Mr. D. Howard, F.C.S., Mr. S. R. Puttiso 
F.G.S., Mr. J. Mello, F.G.S., Mr. Charlesworth, F.G.S., an 
other geologists took part. 

EDINBURGH 

Royal Society, January 16.—Sir William Thomson, bon. 
vice-president, 1n the cbair, —Mr. Patick Geddes read an inter- 
cating papa on the nature and funchons of the ‘‘yellow cells” 
of olarians and Corlenterates, a full abstract of which 
William Thomson, in & paper 
on the thermodynamic acceleration of the ’s rotation, 
drew attention to & solar action which tends to erato the 
earth’s rotation, or more strictly to dimimsh the retardation 
effect of the tides. In ordinary tidal action the viscosity of 
the flud, supposed distributed uniformly over the surface of 
the earth, has the effect of so shifting the line of crests as to 
make thg couple due to the actiop of the tde-producmg body 
upon the protcberent mass to act adon the earth in a direction 
contrary to that of the earth's rotation, and consequently to 
retardethis rotction. From consideration of observed barometric 
ch at various stations all over the earth’s surface, itis found 
that the well-known semi-diurnal barometric oscillation has its 
maxima, on an average, nt IO a.m. and at IO 2.m., and i& 
minima at 4 p.m. and 4 am. This barometric oscillation must 
be due to the action of solar heat; though why&he well-marked 
diurnal tem oscillation with the superposed feeble semi- 
diurnal tion should result in a e semi-dimrnal oscilla- 
tion of pressure with a smell diurnal ion su upon 
it, is not easy to explain, unless it be that the p of 
oscillator of the atmosphere agrees more closely with the 
smaller period. However this may be, the existence of an 


atm eric tide is proved by barometric observations, and the 
so lies with 


we haye given (p. 303).—Sir 


denved from thè sus heat, and hence the appro 
name thermodynamic e 
Sr William Thontson, is about one-tepth of the tidal retarda- 


pom and some charcoal—two rare features, the occurrence of the 
charcoal beipg a tly & survival of the Pagan custom of 
. T. Muir read a paper on permanent cal 


tite by tation similer the *deter: 
functions, a notation 7p the - 
minar notation, is some of Seir properties as well 
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as their relations to alternate numbers, and determinants, Prof. 
Teit communicated iro optical notes, the first of which was a 
simple geometrical construction of the cmve formed by rays. of 

ht from a straight alit falling on a screen after passing through 
a "'s"bye shaped ty on a window-pane, such as is fre- 
ently met with in old panes, Undeg favourable ch cumstances 

curve may have a cusp, or evenaloop. The second note 
dealt with the pointed out by Airy in his Tracts 1egard- 
ing the nature of common light, and showed hovwsitegan at once 


be got over by locking at things from the modern statistical point 
of view which has been so in Ms application to the kinetic 
theory of gases. 


VIENNA 


e. 

Imperial Academy of Sciences, January 19.—L. T. 
Fitunger, in the-chair—The following papers rere read :—A. 
Wassmuth, on electromogve bearing powers.—C. Koelter, on 
the action of an eiectro-magnet on different minerals, and its use 
for the mechanical s n of them, —H. Weidel, contribu- 
tons to the eede 6 tetrahydrocinchoninic acxl.—S. 
Exner, on the function of the musculus crumptonianus,—F. 
Woehner, results of the observations and studies made on the 
earthquake of Ag-am of November 9, 1880. 

February 3.—L. T. Fiteinger in the chair.—The following 
papers were read:—A. Adam Ruewicr, on the blood-vessels 
of the spinal cord of man, Part il, the vessels of the surface of 
spinal cord.—S. Mayer, contributions to histological technics. 
—S. Exner, on atrophy md innervaton of the muscles 
of larynx.—F. Lippich, on polaristrobometric methods.—Stu- 
dies on caffeine and theobromine, Part 3, by R. Maly and 
F. Hmteregger ; Part 4, by R. Maly R. oT. 
M. Eder and G. Ulm, on the action of iodide of mercury om 
hyposulphite of sodium.—C. Langer, on the sfructure of 
bones.—V. Hochstetter, report on the researches made by Srom- 
bathy in the caves Le-tenmayer-hoehle, near Kremsmunster 
Lower Austria) Vipustex-hoehle, near: Kintein (Moruyi), 

er-hoehle, near Littan,—F. Stelndachner, contributions 
to the knowledge of the fishes of Africa, Part 2.—Description ot 
a new ies of Paraphroxinus from the Herzegovina, poo 
same, —T. H on the constitution of ocol —G. ld- 
schmidt and T. Herzig, on the action of lime-salts of the 
three isomerio oxybenzoic and anisic acids at dry distillation. — 
G. Goldschmidt, £ note on the occurrence of succmic acid in a 
bark-covering of Mors a/óe,— C. Senbofer, on naphthalene- 
tetrasulphonic acic.—M. Margules, on the rotatory oscillations 
of liquid cylinders gee 8 
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THURSDAY, FEBRUARY 23, 1882 from the air all the carbon thêy feed for their growth, 
without encroaching on one another’? food ly (for it 





VIGNETTES FROM NATURE" 


Vignettes from Nature. By Grant Allen, (London: 
Chatto and Windus, 1881.) 


oa. ; 

ERTAINLY Mr, Grant Allen stands at the head of 
: living writers as £ popular exponent of the evolution 
theory. Although the subject is one which he has taken 
up & comparatively sbort time ago, he appears to have 
thoroughly mastered its principles, to have read and 
assimilated all the best works onthe subject, and to have 
so imbued himself with its leading ideas that he is #ble 
to apply it in an intelligent and often original manner. to 
every natural object he meets with in his daily walks or 
holday rambles. To these primary qualifications he 
adds a great power of description, a vivid imagination, 
and a charming style of writing, all of which are displayed 
in every page of his last work. This consists of a series 
of short essays, which originally appeared in the PaZ 
Mall Gasette, eagh giving a sketch of some single scene 


`. or natural object, and showing how much interest can be 


given to the most common things by considering them 
from the point of view of evolution. “Sedge and Wood- 
tush’? finish an opportunity for the explanation of 


degraded types and the large part played by “ degenera- 


tion ” in the origin of existing animals and plants. By} 


the common “Red Campion and White? we are Shown 
how, and by what means, species become differentiated ; 
and the subject is further discussed and elucidated in the 
chapter on a “ Bed of Nettles" After showing how the 
sting of the nettle has originated, and how it protects 
the plant by stinging the noses of berbivorous quadrupeds, 


" he goes on to discuss the general form of the nettle in a 


way that's both suggestive and (I think) original. 


“But the sting certainly does not exhaust the whole 
philosophy of the nettle. k, for example, at the stem 
and leaves. The nettle has found its chance in lf, its 
one fitting vacancy, among the ditches and waste places 
by roadsides or near co ; and it has laid 1 out 
for the circumstances in which it lives. Its near relative, 
the hop, is a twisting climber ; its southern-cousins, the 
fig and mulberry, are tall and spreading trees. But the 
nettle has made itself a niche in nature along the bare 
patches which diversify human cultivation ; and it has 
adapted its stem and leaves to the station in life where it 
has Pleased poene to place it. Plants like the dock, 
the: burdock, and the rhubarb, which lift their leaves 
straight above the ground, from subterranean reser- 
voirs of material, have usually big, broad, undivided 
leaves, that overshadow all beneath them, and push 
boldly out on every side to drink in the air and sunlight. 
On the other hand, regular hedgerow plants, like cleavers, 
chervil, herb-Robert, milfoil, and most fi which grow 
in the tanglea shady undermath of the and thickets, 
have usually slender, blade-like, much divided leates, all 
split up into long narrow pushing segments, because they 
cannot get sunlight and air enough to build dp a single 
large, respectable, rounded leaf. 

“The nettle is just half way between these two ex- 
tremes, It does not grow eut broad and solitary, Jike the 
burdock, nor does it creep under the hedges like the little 
inuch-divided wayside weeds ; but it springs up erect fn 
tall, thick, ltxuriant clumps, growing close Rie each 
stem fringed with 4 considerable number of moderate- 
sized, heart-shaped, toothed-and-pointed leaves. Such 
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must always be remembered that leaves grow out of the 
air, not, as most people fancy, out of the ground), and so 
without the consequent necessity for dividing up tto little 
separate narrow segments. Accordingly, this type of leaf 
is very common among all those plants which spring 
up beside the hedgerows in the same erect shrubby 
manner as the nettles. It is almost exactly imitated in 
the dead-nettle and the. hemp-nettle, which are plantg of 
a totally distinct family, with flowers of the sage and 
rosemay type ;-and it 1s more or less simulated by ten 
or twenty otHer species of like habit. This peculiarity of 
external resemblance, under identical circumstances, 13 2 
common and a natural ome... 
stock, natural selection tends always under lke circum- 
stances to produce like results.” 


eThen we have the diccious green flowers described, 
with the curious elasticity and irmtability of the stamens, 
which throw out the pollen dust when the wind blows 
the plants about, apd thus ensues abundant cross- 
fertilisation. 

In the next chapter, “ Loosestrife and Pimpernel,” we 
have an excellent discussion on the close relationship of 
the wood-loosestrife or yellow-pimpernel (Lysimachia 
nemorum) to the true pimpernel (Anagallis vulgaris), 
although placed by botanists in distinct genera. Such 
remarks as these are very important, calling attention to 
the fact that the technical characters of botanists, even 
when drawn from the structure of the fruit, may be really 
ofrecent origin, and may not be so important as morc 
superficial resemblances usually treated as of less sys- 
tematic vafue. In another article on “A Big Fossil 
Bone? a popular misconception as to the generally large 
size of extinct animals is very well corrected. Everywhere 
we seem to find in fossil forms a bigger animal of each 
land than any now existing. Here we have an enormous 
Irish elk, there an immense extinct sloth, a gigantic 
armadillo, or a turtle ten times as big as the greatest 
living member of the tortoise group. But it is apt to be 
forgotten that the huge Saurians were secondary animals; 
while the dinotherium was tertiary, the mammoth qua- 
ternary, and the moa as well as the epyorais almost 
modern. It is forgotten that the age of the great 
reptiles was nearly over before that of the great mammals 
set in. It is forgotten that the glyptodon lived in South 
America, while the big elk lived in Ireland ; and by pic- 
turing a world in which all the great extinct animals weie 
grouped together as they see them ina geological rawseum, 
people get a distorted picture which really reverses the 
actual facts as to the relative size of the animals in the 
pabt and the present. For (Mr. Allen remarks)— 


“ As a matter of fact it seems probaple shat our actual 
fauna and flora are on the whole not only quite as big as 
any previous ones, buf even a great de&l bigger. lé.we 
take single instances no known extinct animal was as 
large as some of our modern whales; if we look at the 
ensemble of our existing species, no known period com, 
prised so many large forms as we can show af the present 
day ın our three or four great cetaceans, our two elephants, 
our rhinoceroses, our bisons, our giraffe, our walrus and 
our horses. These would probahly form a total assem- 
blage of larger average size than any previous epoch ‘gould 
produce. Similarly in ost every ial class, we Coubd 
apparantly show larger species at the preseht day than 
any which we Nov to have ested in 

° $ 


. Whatever the orginal. 


gssM forms. Our, 
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s in. their way larger than any previous fishes—one 
shark a y attaining a length of forty feet. No 
bivalve tholluscs are, to my knowledge, as big as the 
pelea Mediterranean pinna, or as that t clam, the 
. : tridacna, whose shell is so Commonly used as a basin for 
. fountains, In fact there are only two important groups, 
` the birds and the reptiles, in which extinct species were 
* mugh larger than existing ones ; and in these two groups 
the decrease is evidently due to the later SMPTE ALT. of 

' the mammalian type." E s 


He then. goes on to show that in mid lines of 

descent we find groups of animals which have steadily 

.. been increasing in size from the earliest epcch of their 

. appearance to the present day, as, for example, the 

` horses, the deer, and the elephants. Evoluticn generlily 

, tends towards increase of sire in dominant groups; but 

s Mrd aac begins to decay 
, dts bigger members die out. 

Equally interesting and suggestive are the discussions 
on-colour and the colour-sense, d propos of the € Veronica " 
and the distribution of fishes, in “The carp pond” and 
“Thè mountain tarn; but we pass on to the chapter 
devoted to “The donkey's ancestors "—a charming sketch 
suggested by ^a dear shaggy old donkey making himself 
perfectly happy upon a bare rocky hillside, upon four 
.. Sprouting thistles, a bit of prickly carline, and three 

"square yards of wet turf at the outcrop of a lite spring.” 

Lef us, however, pass by his pedigree (the same as that 
- of his cousin, thé horse), and see what Mr. Allen has to 

say about his intelligence, and the reason ofi& . . 


s 


^'^ “Donkeys are the final flower of long ages “of native 
evolution, the natural head and crown of one great line of 
mammalian development. . To doubt their intelligence is 
. to impugn the whole conduct of nature, ta upset the 
J entire ‘system of evoluti ~ psychol off-hand. 
Donkeys: cannot help being clever, because ‘they are 
the final survivors in the ees for existeace in one 
pf the most specialised, most hig 7 developed, and most 
. "dominant mammalian stecks. They do not represent, 
, - mero stranded and struggling relics of older -like 
the very'silly kangaroos, and ant-eaters, and: h ogs, 
_ which drag-pn a miserable existence behind the times in 
` out-of-the-way holes and corners of ‘the earth; they are 
- one of the finest developments of one of the "mest success- 
ful branches of the great.ungulate tribe. I feel a genuine 
respect fos every donkey L meet, when I remenber that it 
was. the mere accidental possession of an opposable, 
, thum sethat gave my ‘ancestors a start over his in the race 


' for the inheritance of the earth towards the very close of |" 


the tertiary period.” . 


- In reading this most entertaining and instfuccive volume 

- almost every page offers’ some suggestive remark. or 
apposite illustratioif of the principle of evolution; and it 

is very rarely thaf we meet with anything to wich excep- 
tion can be taken on the score of acfuracy. It is perhaps 

`, doubtful whether monkeys are “intellectually in the very 
* * font*rank af the animal World;” notwithstanding “ the op: 
‘+ posable thufhb and the highly mobile trunk, wita its tactile 
appendage, give these cregtures an exceptional chance of 
! oing an object alk round, and so. of learning its 
properties” .Iam myself inclined tc think they 

= decidedly inferioreto ‘dogs, horaes, and elephants. " So 


: v the tracing afan’ 3 sense Qf colour to the fart of dur pre- 


i C À 9, s 
T . A ERA . 








forests appears doubtful, if not erronegus ; because the 
colours pf such fruits are no indication of their edibility for 
either man or monkeys, and there is no reason they should . 
be so , since mammalia in eating the fruits would be likely to - 


crush and destroy.the vitality of the seeds. Atall events 


many bright coloured tropical fruits are. poisfiffius, while 
many that are eatable aie green and unattractive, ' Even 
among our natiye berties children who ‘trust tò enticing. m 
colour are apr to be poisoned by bitter-swéok or deadly 
nightshade.. Neither i is there any evidence that— ~- 


“Up to the i 
ey s of what is now the tropical type covered 
whole world as far as the wery poles themselves, Green- 
land and Spitzbergen then supported huge forests of ihe 
same general character as those which -now spread over- 
Brazil and the Malay Archipelago.” 


Nor is Brffon’s idea*-that organic life must have: 


begun at the Poles, because on the surface of an incan- 
descent planet the poles would be the first part to cool 
down sufficiently to allow of the conditions under which” 
alone life becomes possible—at all in*"accordance with 

the teachings of modern science, as Mr. Allen maiptains 
it to be. For the first cooling of the surface would neces-. 
sarily occur at a time when the whole of the.wafer of the 
globe was in a state of vapour, and thid vast aqueous; 
atmosphere would so far prevent the heat of the sun 
from seaching the surface, and so equalise radiation that 


ing of the tertiary ond iim . 


r 


there need have been no cooling at the poles earlier than ` i 


at the equatar; and when subsequently the water was 
condensed and oceans were formed, these would equalise 
temperature, over the whole surface, and render it pos- 
sible for life to ariginate at one part as well as at another, 

But these are very slight blemishes in so excellent a book; = 


which is calculated to bring home to every reader how | ~ 


much of interest and novelty, of intricacy, of beauty, and 
of wonder, is to be found in the structure ‘or history of 
the humblest plants or the most familiar animals; and - 
also, how greatly the once-decried doctrine of evolution 
has added to the ideal and poetic aspects of the study. of | 
nature, ALFRED R., WALLACE 


THE COMPASS ` ` ar 


Traité TMorique et Pratigue de la Régulation e de la ` 
Compensation des Compas. Par A. Collet, Lieutenant de 
Vaisseau, Fépétiteur à l'École Polytechnique. Ouvrage 


` publié avec PAutorisation de M. le Ministre de la 


Marine, (Paris: Challamel Ainé, 1882. y. « $ 
HIS new treatise on the compass contains an admir: 
able account of the most recent work done on.the ~ 
subject, and a’ very full and practical efplanatión, of | 
the objects of compass compensaffon and the: methods 


e. 


adopted tq secure it. - It is founded on the authors trans- - ' 


lation, now twelve years old, of Smith and Evans’. 
Admiralty Manual—ma&de for the benefit of the French ` 
marine. Thet epoch-makings book is however stil the 
basis or substratum of Lieut. Collet’s new woik. . 309. 
*The practical part of the English book is fully given. 
M. Collét has added as much. elementary mathematics- 
and physics a3 he thinks may be useful to such geamen 
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whoewish to understand the whol subject from his volume, 
without reference to ‘huxillary text-kooks. To a ‘slight 
. extent he has revised the demonstrations and “modified 
the diagrams of the Admiralty: Manual—abridgiag thede 
demonstrations so far as he thinks it possible to do so, 
He preserves Smith's notation as gererally familiar, The 
- newest part of the book is that in which he gives us the 
full detaffs Bf the recent methods by which the amount of 
compensation can be determined with or without altitudes, 
In the account of these methods his readers will find col- 
- lected muwh that it would be impossible for them to 
find in any English volume, and the exposition has all 
the merits of -the French school Smith and Evans 
showed us in their Manual how to determine the fve 
essential coefficients upon which the deviation, when it is 
less than 20° in absolute value, depends at any position 
on the earth’s surface, and for any course of the ship, 
three of these being constant. Two observations of the 
variation at any place according¥y suffice to determine the 
values of the deviation, Collet points out the necessity 
of compensation, that is to say, of the reduction of the five 
- constants to insignificant values-which can be determined 
. even ina fog, when no observations of altitude can be 
taken, a method, of course, of the highest importance to 
practical men in cfrcumstances of actual difficulty, which 
~are constantly recūrring. The theoretical part of the 
Admiralty Manual is given as succinctly as it is perhaps 
possible to give it if it is to be clearly mastered; the 
practical part is dwelt upon in full detail, and the rules 
are so simple and plain that ordinary captains in the 
merchant service ought to be able to use them accurately, 
-even if they are unable to master the scientific part. 
There is an excellent account of Sir William Thomson's 
compess. The fundamental ideas on which that Instru- 
“ment is constructed are that the magnetised needles must 
` be so small that we may safely neglect their length, and that 
the intensity of their magnetism must be so slight that 
^, there is no reciprocal action between them and the soft 
iron correctors. The compass card is extremely light. 
A card of 10 inches diameter is directed” by eight small 
needles, four on each side, like ordinary sewing-needles, 
of from 2 to 3 inches in length, and weighing in all about 
"34 grammes. These are hung by two parallel silk threads, 
and attached to the card by silk threads passing through 
the two eyes at the two ends of each needle, The entire 
weight of the card, the needles, the outer circle of alu- 
minium, the silk threads, the cap which rests on the 
. vertical point, &c.,is only 12 grammes, which is about 

I-Ioth of what it is in the ordinary compass. This, of 
. course, gives much less frictidn than usual between the 
point and the cap, so that the error due to friction is 
‘reduced in practice within a range of a quarter of a 
‘degree. 

The feeble*magnetig moment of the system ingolves 
two important consequencés—the period of oscillation 
round'the position of equilibrium is only about 40 
seconds, whereas it is three times as much in an ordinary 
: compass card, and the suspension ‘by silk threads makes 
` the whole card so elastic that it is much less liable to be 
prejudicially affected by any sudden shock, such, fog 
instance, as the firing of a cannon on board. . 
^ «M. ‘Collet gives an account of the compensated com- 

passes of Peichl, a° lieutenant in the Austrian naval 
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service, Peichl ‘aims, like Sig [ William Thomson, to 


reduce the five coefficients used in detérnpining the | 


deviation to insignificant values. „We must refer the 
reader to Mr. Collet’s book to show wherein Peichl differs 
from Sir William Thomson's system, and wherein M. 
Collet considers it to be markedly inferior to it in prac- 
tical value. 

The fifth part of the treatise discusses ‘the methods by 
which it is possible, _by_the use of Sir Willian? Thom- 
son's deflector, to compensate and to obtain the neces- 
sary coxections for the compass in foggy weather, when ` 
no obserwations of altitude, celestial or terrestrial, sre. 


possible. These methods are admirable, and even on . 


an iron vessel the most improved modern compass can 
be trusted by the mariner alniost as completely as the 
chsonometer itself. Just as in the case of the chrono- 
meter, however, it would be foolish td fieglect the oppor- 


‘tunities of verification of the instrument which are 


constantly recurrmg on shipboard. Continually tested, 
and its performances brought frequently under review, it 
serves all the purposes of the seaman, and in foggy as 
well as in clear weather a captain can trust his compen- 
sated compass to navigate his ship. 

- The brief historical exposition of the development of 
the compass, which occupies forty pages, is singularly 
interesting. Founded as itis on the Admiralty Menual, 
it is reasonable to expect to find, as we do, that the 
immense work of - English men of science should be justly 
appreciated,-but it is not perhaps so much a matter of 
course that that appreciation should be as generous as it 
is just. The French scientific man cannot always realise 
that sclence may sometimes emanate from other centres 
than ~Paris, M. Collet is not less scrupulously just to 
people of other nations than a German savani would be, 
he is more generous, and his book is more readable. 


OUR BOOK SRELF 
Stanford s London Atlas of Universal Geography. Quarto* 


Edition. , (London : Stanford, 1882.) 
THIS new atlas to us to be superior in many ° 
respects to the run of such wor There are. 


forty-four maps, and the selection has been made with 
great judiciousness, and with a s view to adapt the 
atlas to an English public. Britain and her dependencies 
occupy a prominent position ; Canada has three maps; 
Deside Australia there is a beautiful map of Tasmania, 
another of New Zealand, and one of tbe Fiji Islfffffs, a 
y original feature. Ceylon, moreover, has a map 
to itself. The two maps devoted to Turkestan are of 
obyious utility, and have evidently been done with 
care, There is a specially good separate map of Switzerland. 
Of Britain, besides the general rept eagh of the three 
oms, we have a fine orograp map sho by 
ifference of tint both the varying frat ike aed 
and the varying depths of the sea our shores ; and 
another map showing the distribution of the rainfall. 


There is a separate map of Japan, a very useful ope, o£ e 


the Indian Arehipelago, and a map of Africa in which 
several of *the hitherto vaguely. indicated Central States 
have had an approximate definjtion given to their. afeas. 
These are a few of the more prominent features of he 
atlas: The execution is on the whole thoroughly sgtis- 
Panyi several of the maps, indeed, were originally by 
ith, Appendfd is a copibus indef of places, 
Sy tte ogee 
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Farming Jor Pleasnge gud Profit. Eighth Section— 
Markey Gaiden "mista dey for Farmers and General 

, Cultivators, By Wiliam H. Ablett. (London : 
Chapman and Hal, Limited, 1881.) 


'THATtlfere is 2 certain amount of pleasure in farming culture 
as there 13 in every other occupation.m life no one will deny, 
but whether the pleasure goes hand in hand with profit is 
another question. In these days of agricultural depres- 





. sion anything that can conduce to either pleesure or profit 


in farmieg would, we doubt not, be hailed by thousands; 
for farmeis, however, to take up with market gardening 
1n all its details as laid down by Mr. Ablett, wou]d be to 
revolutionise the practice of farming as ‘generally ac- 
-cepted, and to constitute themselves into market gardeners 
pure and simple, this the authgr seems to hae considered 
impracticable, except in, the neighbourhood of London or 
large towns where in the markets the prcduce can be 
quickly disposed of. To adopt a legab pkrase we may 
say we do not thia the author has made aut a case for 
the more. general adaptation of farm lands for market 
garden produce, because while fully believicrg that many 
-of the more important vegetables might be cultivated on 


' a much mare extended scale, wê do not see that the 


‘taken up or 
, morell and 


crops would be inore profitable to the grower than those 
with which he is more accustomed, and which, instead of 
requiring ap immediate sale, can be stored and disposed 
of at any time. But while many vegetables. more par- 
ticularly root crops, as potatoes, carrots, parsnips, 
turnips, &c., may with profit be grown by farmers, we 
very much doubt whether mushrooms would be generally 
rove advantageous, and stil less so the 
e, all of which are included in Chap, X , the 
two latter of which the author says are not objects of cal- 
‘tivation in this country, a remark that is quite true, and 


. "therefore it does not form the slightest excuse for admit- 


4 


ting.even a notice of them into the book. ill less can 
any excuse be found for the occupation of three-quarters 
of a page by the Fly Agaric (Agaruus mmuuscariuy), a 
well-known poisonous species. 

The final chapter of the book concludes with some 
remarks on flower growing, a branch of cultivation that 
would, we should think, seldom or never be united with 
that of farming proper. The book is well pr nted, and is 
fieer from typographical errors than is usually the case ; 
nevertheless there are errors in spelling that ought not to 
*have occurred, such, for instance, as Solamen tuberosaim 
for S. tuberosuin, Lepidum for Lepidium, and Cochiearid 
armorica for Cochlearia armoracia. | Notvithstandin 
that many other works exist which give [ull cult 
details for growing market garden oe we have no 
doubt thatthis latest production will be found of use to 
some growers. ' 


The Land of the Morning; an Account of Japan and its 
Pea. “By Wilham Gray Dixon, M.A. (Edinburgh. 
James Gemmell, 1882.) - 


GENERAL works in Japan hđve increased so-rapidly in, 


- recent years that the claims of every newewriter on 


he 
subject may well be examined with attention, Those och 
Dixon are thahe pesided four years in Tókió as Professor 
in the Engineering College there, that he travelled over 
newly four thousand miles of the country,inc.uding many 
remote and mountainous districts, nd that he was thrown 
into contact with representatives of all classes sois 
eocigty fram Cabinet Ministers to peasants. o these 
may be added the further circumstance that really accu- 
rate.and valuable books, such as those of Sir Edward 
Reet and Miss Bird, ara somewhat expensive, while Mr. 
Dixon desired to furnish a moderate-sized volume at a 


mede rice. In this we think he has succeeded. “ The 
Land of the Mornigg " is a handsome volume of nearly 
700 pages, with numerous illustrations. - When. we ex- 


s amine the®cntents of tbpework, we find that they are in 
* r 
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every way worthy of thfir handsome exterior. After a 
brief and apparen-ly accurate sketch of Japanese history, 
and es ecially of the troubles whfch led to the 1evolution 
of 1868, M-, Dixon describes new Japart, its institutions, 
and people This he does with a sympathy which is all 
the more-p-aisewerthy that it is the result of four years’ 
close observation, and not the newly-developed ardour of , 
a casual visitor. We turn with especial interest to Mr. 
Dixon’s account of Japanese students. Mmmy young 
men from Japan have shown themselves matches for 
brilliant Eiropean swidents, notwithstanding the imital 
obstacle which they have to overcome in acquiring the 
language ; these, however, are clearly exceptions, and we 
therefore lcok to fr. Dixon's experience for an account 
of the averege Japanese student. He has defoted a whole 
chapter to the subject, asd the picture is in some respects 
nota pleasant one. . 

Devotion to study, which frequently leads to overwork 
and permar ent ill-heelth; attention and respect for the 
teacher; good-humour; an extraordinary development of . 
memory, some originality, a high-sense of honour and 
much gratitude, are all found in the average studerit ; but 
with these ve find a self-conceit which 13 mdiculous, a 
mind clear -ather than deep, and a “narrow intellectual-- 
ism" whick blinds him to the necessity for moral as well 
as intellectual development. If there is a 1apid develop- 
ment there is also a rapid decay. The pitture, we believe, 
is a true, aldeit somewhat melancholy one. os 

The popular idea that Japanese isolation, which was ` 
first rudely broken by the American Commodore Perry 
in 1853, wes the result of hostility and prejudic® towards 
foreigners, will receive a shock from Mr. Dixón's chapter 
on the subject. “Tte real cause,” he says, “of Japan's ` 
exclusiveness was a fear that free intercourse with the,out- 
side world might lead her into subjection to some foreign 
power" Mr. Dixon is indignant that "an American 
gentleman of considerable fame in biology and cognate 
subjects "— Prof. Morse, of Salem, we believe-—“instead of 
keeping within his own province,” preached “atheistic evo- 
lution” in a temple at ain Tôkıô ; ın other words 
lectured on evolution and the Darwinian theory, an 
founded among his students a biological society which 
is still active and vigorous, The really good work 
which Prof Morse did for education and science in Japan 
cannot be dismissed by a few abusive epithets, and we 
canwot help thinking that Mr. Dixon would have acted 
more discreetly, and more in accordance wath the general 
tone of the vork, had 3e omitted references such as these. 
This, however, is but a minor blot in a work of such 
general excellence. 


A Study of the History and Meaning of the Expression 
"Origine! Gravely.” By J. A. Nettleton, of the Inland 
Revenue Laborazory, Somerset House. (London: A. 
Lampray, 1881). : E 

THIS little t-eatise, the substance of which appeared in’ 

the Brewers Guardian, has been compiled mainly for the 

information of brewers and distillers, and for«the use of 
the officers n the Inland Revenue Department, in order 
to permit of the original gravity of a sample of wort of 
beer or of distillers’ wash to be determined after fermenta- 
tion with a view of fixing the amount of drawback, 1n con- 
formity with thè Act 10 Vict, cap. 5, 1847, and the Inland 
ReveRue Ac- 1880. There are fos different methods in 
more or less common use for determining ''original 
gravity ” * These are very fully described and the -inci- 
dental errore carefully noted ; preference is v roperly 
given to the distillatioh process of Dobson a Phillips, 
with the modifications in the tables rendered necessary 
by the investigations of Graham, Hofmann, and Red- 
wood, made at the instance of the Board of Inland 
Revenue: We can recommend the work awa thoroughly 
trustworthy guide to the brewer and distiller in a matter 
of great practical importance to thet trades, 
* e . 
e e 
. . ` 
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[74s Editor. docs oi hold Xi: Arial for opini essed 
es EAS IER M ARU TNT 


[Tke Editor repeests correspondents to keep 
as as . The presseere on kis space ts so great 

that it is impossible otherwise to ensure the corn 

of cof wBwications containing interesting and wcve! facts.) 

` Hypothetical High Tides 


WHATIVER conclusion may ultimately vail with to 


the existencesof very high tides in the earlier of which 
geology has nee, I think that geol will hardly accept 
the argument b? Prof. Newberry, in your issue (p. 357) as œ 


settlement of the question. He appear to confound 
three ts whose effects widely differ, viz. : (1) tidal wavesof 
-undolation, (2) tidal waves of translation, and (3) wind waves 
In waves of undulation the particles of water move only ina 
vertical line, und can ‘obviously neither denude nor transport. 
Waves of translation, acting as currents, are transporting egents, 
but are very subordinate to wind waves in their dennding power. 
In the present state of things waves of translation, f.e. the tides 
‘of our inland seas and estuaries, can hardly be said to denude at 
all ; they simply shift mud and rand from place to place. Even 
if their speed were enormously increased,. their ‘effect as 
dennding agents must still be very inferior to that of wind 

waves, NE: - A 
Tho picture which Prof. Newberry has drawn of an enormous 
cnrentrushing round and round the globe, sw away con- 
tinents, and destroying whole faunas, is not justified by fact. In 


. the open oseán there would be no current at all due to tidal 


achon, but simply, a vertical rise and fall. The Trdobites and 
Brachiopoda which swarmed in the Silurisn seas would be 
‘conscious of no change in their surroundings save en alternate 
deepening and shallowing of the water over their heads. Where 
the tidal wave became inclosed between two lands its height 
would increase ; but it would acquire no transporting power tll 
it was piled up in narrow estuaries., Marine denudations would 
be mainly effected, as at the present day, by wind waves. 
I will present Prof. Newberry with a more energetic denud- 
ing agent than. his tidal wave, viz. wind waves ing in the 
more-powerful air currents of a globe rotating at (perhaps) thrice 
its present speed. But what could such waves do w our 
present waves cannot do? They would simply work more 
rapidly. They would produce deposits of conglomerate, sand, 
„and mud, which would in no differ from modern strata. 
There would be nothing in the nature of the sediments: from 
which,we could either. affirm or deny the existence of a more 
of denudation, 
~ Prof. Newberry attempts to show that the hypothetical tidal 
wave of Devonian times would rprevent.the. formation of coral- 
reefs, | But this argument proceeds on the assumption that the 
habits of the Devonian corals were identical with those of recent 
reef-buildmg po . Since, however, the Paleozoic corals 
belong to-extinct ilie, inference as to their habits must 
be ' purely conjectural -the tidal wave must have 
y diminished by the Siluman or Devonian epoch, and may 
not have exceeded the 150 or 200 feet which Mr. C. Darwin 
fixes for'the limit below which the polypes cannot livè. 
Prof. Newberry makes a str polot of the evidences of 
etude which we find in eee litoral zones The hypothetic 
t ware, he thinks, must have swept over the mollusks, corals, 
and sea-weeds which tenant the ahore, so that would be 
subject to the '' est mechanical violénce," and their zone 
would be reng *'uninhabitab'e," To this I reply (1) that 
shores bard on the sea would only ‘he exposed t6 a 
wave of undulation, and (2) that even a ing wave of 
lation would do less harm. our modern wind ‘waves, which 
hammer against the shores where mollusks and sea-weeds manage 
to a tolerably peaceful life. £ 
o other details on which I should like to join issue 
with Prof. Newberry, but I fear to trespass upon your valuable 
` C. CALLAWAY 


Svaxus Mr. ‘Newberry has too quickly come to the coficlusion 

with which his paper of February 16 (‘‘ Hypothetical 

Tides 9) terminates, I think if he reconsiders the matter he vit 
e 


E ` 
` . "n . 








still find that there is room for discygsiqn. Has he fully taken 
into consideration the fact that at alth ia seme 
places there are tides of thirty feet or more in height, notably 
where the waves roll tn from the open ocenn to some of the more 
or less confined bays or estuaries, on the con , 1n confined 
seas on the Mediterranean, Euxine, and Baltic, the? tide = 
scarcely ible? This being the case, is it satisfactorily 
proved that the old Potsdam beach of which Mr, Newberry 
speaks was not deposited on the shore of such an inland sea, 
where, in despite of the fact that the oceanic tides might measure 
2co feet or more, yet here I-think, the littoral zone peight be 
comparatively quiet ; at any rate sufficiently so to support beth 
animal and plant life? I merely make this estion in the 
hope thatesomehody more able to deal with the subject then I. 





am will continue the discussion. HALE 
Filston Hall, Shoreham, Kent, February 20 
: E 
. Rime Cloud observed in a Balloon 
Vozz this heading (NATURE, vol. . P. 337) M. de 


Fonvielle made an ed MODA on on a cloud sus- 
pended over Paris, through which he and M, Brissonet paseed 
In & balloon on January 25 last. Its thickness did not exceed 

metres, ‘The nebujous matter,” he says, *'appenred t 
ectly homogeneous, and 1 could see no trace of any crystalline 
matter, but an unexpected observation proved that it was formed 
of minute solidified atorhs of water in á real microscopic atate of 
division,” 

While the balloon was floating over the cloud the sky was. 
clear, and the temperature of the air from —2° to a and. 
a rope hung from the balloon, the length of which was 6> 
metres, its end being immersed in the cloud. ‘‘ We percerred: 
that this part was quite loaded with hoar-frost, which bad preci- 
pitated regularly in a series of hairs a few millimetres long,” 

the alow ascent no deposit of ice was visible ; ‘in our 
descent, which was rather quicker, but not to a peat degree, the 
sweeping may have sectinclated the frost rme on the bottom of 
the car, which could not have been easy to observe, and con- 
sequently I capnot state what occurred, but not a single crystal 
was deposited on our ropes during that period.” 

The mean temperature of the clcud is said to have been 5° 
C., butat the pomt at which the depontion of rime took place 
the temperature must have been o? or lower, The upper layer 
of the cloud might have been colder than the layers vew. 

It is improbable that the gpper part of the clond consisted of 
solid water, as no trace of any crystalline matter was visible.. 
The smallest crystals of snow are visible in the air in the thin 
mists formed over channels of water, for the snow 

listen and reflect light from thelr ex ly small surfaces. , 
V. de Fonvielle must have observed this phenomenon, as ‘the 
sun was shining in its full glory.” It is more probable that the 
cloud was formed by small drops of liquid water cooled below 
rero, We know from Dufour's observations that water-drops, 1f 
they are not m contact with solid matter, and floating m a mixture- 
of rock-od and chloroform of equal density, may be cooled 
down to — 10° C., and even to — 20°C, if they are small enough, 
but become crystalline tn contact with 9 solid body, especially œ 
fragment of ice. The hoar-frost which.we nave frequenfly noticed 
this winter in Heidelberg, during hary weather, and when the 
tem was below o°, may have been due to the #@fdi- 
fication of such drops of mist. It covered the plants first with 
filigree-like ice, and then withea thick crust of the same, Im 
Ronsequence of this, rometimes ro much ice is deponted on the 
stents of the trefy that great d is cam ed by it in the 
forests ; this was the case in the nefghbcwing '* Rheinpfalz " in. 
the winter 1858-59, and in other parts of Germafty, especially in. 
Bohemia. ; 

It is; however, well known that a thick mist may consist? of 

of ice. Well known is Scoresby's description of 
the ‘‘ frost-damp” or ''frost-rime ” of the Arche regions, as it 
forms a layer in 
of the ships projecting overit. Mohn describes the '* Froatkog,” 
which is formed in winter over the Norwegian ffords, which 
never freeze, when cold air, es at-a temperature of20° * 
C., and even lower, blows from the over the water, w 


has a tem above o° C. 4 
To these interesting occurrences of mist, y termed éce-, 
one la singular instances beep added by 


fog, 
Hiljetwand-Hildebrandseor's meteorological 
during the yoyagt of the Vega (Zeilakr. der 
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woh Grad f° 


e cold air over thé warther rea-water, the martne e 
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ner 2itlekaj, on 


Baren N 
e IER vm Behring Strait) in 1873-79, an ice-fog | very brilliant, the o 


for the mæt part clear with detached masses of fleecy, douds 
Be Mab. tyro mock mis appeared, ona to` the west > 
thér rather fainter, and of a crimson shade at - 


was formed by the n wind predo there during the | times, The helo was visible for a -little distance «near the 
~ ‘cold season, which the encom vapour from Polynjen was_ 


blown over cold . This ice:fog rendered the air 
opaque to such an extent (hat it was found necessary, in order to 
. find the way, to span a rope from the ship to -he observatory 
which was erected not far off on the shore. 
Heidelberg, February 1r HEXEFMANN Kopp 


~ : 
`e Earthquako in tho Andaman Islands 


I sxx among the Notes in your last issue (p. 325) (hat there 
has been wid seixmic disturbance in including 


, . Ceylon, bat unfortunately in no instance is the date given, 


which would have added very gregtly to the value of tho record. 
STE may De aerating to'giye an crga Hom e lette I have just 
received from my brothèp Mr. Harold Godwin-Austen, from 
Port Blair; Andaman Islands, which very „probably -was con- 
nected with the disturbence in Ceylon, and if sc, it cover. a 
very considerable afe& of the eerth's surface, the distance being 
about 750 miles between the two places : — '* Port Blair, January 
2.— Wo had a very bad e here on Deceriber 31, 1881, 
at 7°S2a.m. I thought the place was going to pieces, There 
- has been a good deal ôf damage done to work anc pucca (brick) 
buildings, and we had five and low tides ia threo hours 
^ after the shock, and the sea-did not quiet down all day. Since 
then we have had two or threo slight shocks." li 
Deepdale, Reigate, February 9 ‘H. H. GODWIN-AUSTEN 
The “Overflow Bugs” in California 
- THE' following experience from one of my carespondents, 
' Mrs. A. E. Bush, of San José, Cahíorria, is, I think, well 
worth publishing, as showing how Ground-beetLs may be so 


` 


rally 6 indirectly beneficial to him b pl 


è verfluw Bug 


in California is the Platynus maculicollis, De]. e 
_ Washington, D.C. C. V, RILEY " 


ct 


~.“ We lived in Fresno Co. two years, in the north-eastern 


and in the foot-hill, of the Sierra Nerade. Itis hot and 

there; no trees and many rocks where we were ; thermome- 

ter ing from 96°-to 108° for ahput three montas, ra quus 
and July, when hottest and driest; the '' overflow bugs" filled 
the air between sunset and dark. You could not with safety 

- open your mouth, They would light all over ur clothes; they 
filled the houe ; they swarmed on the table, in the milk, sugar, 


> `" flour, bread, and everywhere there was a crevice to get through. 


"-. Take a garment from the wal), and you could shake cat a-cupfulf, 
Tt was a veritable plague. -In a shed where the boards had 
shiunk and th cracks. battened, the spaces Ietwetn tho 
shrunken boards were packed full They were flying for about 
two weeks, and then they disappeared mo. tly or ther did not fly 
much, but were hidden under papers, clo ahd every avail- 


5 " able place, In November, before the rains, they spread around, 


but not to*fly ; make a light in the night, and yog would see the 
faa covered lift up & aod the floor under would-be black, 
` andiasy would go pipaa i away for some other h-ding-place., 
I had occasion to take up a foor boss ana they had apparently 
disappeared, except s er& e The house was u»on er- 
pinning two feet or more the ground. When the board 
` was raised, there were the ‘overflow ' plied up ogeliet a 


an d 
did not fly Much in the latter plapo. In Los 

be wor:e before the ‘Santa Annas: a hot wind from 
the desert filling the alr with sand; and though the chickens 


o. ere po a PA Epa they would not eat the ‘ over- 
> Inthe 


d night you put up your hend to brush one 
from your fite, and then you get up for soap and water to cleanse 
In the m if you pat on garments without 

shaking, you get tham qui off and shake them,” 





s . sy Solar Halo 


WE were favoured here on the 16th inst. with a vice 
* rather, pImnomenong * Shortly afgz*8 a.f., the sky 


of a 
being 


western one, which, with the bar of light from the sun extending 
along the bank of cloud beyond, formed a perfect cross. “They 
gradually waned, the eastern one, however, becoming once or . 
twice more brilliant, till a little after 10, when the sky grew. 


overcast and they disappeared, >- - Evang 
Felsted, Exsex We Xe 


» 


. 
- Auroral Display - s i 

AN auroral display was observed here last erefling betw 
7h. and 8h. The shy was partially overcast dog € pordon of 
the time, but it cleared about 7h, rom., w the -northern , 

qarter was li up bye bright glow of an agua-marins lino. - ` 

my three streamers were remarked. were of & 
creamy-white colour, and*extended from the horizon in the 
direction of the etic north nearly to the zenith. Ex 
the auroral light with a direct-vision spectroscope ‘by Hilger, 
saw one remarkably distinct line, which was estimated to occùpy 
the position of the characteristic line observed by ‘Angstrom and ' - 
others, between D and E. * No other lines were vinble. ' 

Bedford, February 21 THos. GWYN ELGER 
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A Plea for Jumbo - 


"WILL you open columns to a short but &rnest plea for - 
poor Jumbo, of the Gardens? No one can-read the 
d ption of the attempts made to remove him without feeling 
that it would be a disgrace to English lovers of ls to let 
San Be dor aas To outsiders it is a myatefy QE 
Barnum s have succeeded in. him, and if some ~ 
means are not discovered of saisfying Mr. Barnum's claims ^. 
withdat doing violence to the public sentiment of h ity, it « 
will Be a cause of indignation to many of-us, You should hear 
my wife telk about the matter, but of course she i only a 
women, she is certainly not a "' Fellow.” In-this case, however, 
itis posible that her wo instinct is worth.more respect -` 
than the moves which bave to the sale and purchase of our 
favourite quadrupedal fellow-citizen, 2 AR. € 





THE CHEMISTRY OF THE ATLANTIC! ' 
IN this work are collected and discussed the results of 
the chemical investigations on the nature of the water: - 
of fhe North Atlantic, made during the Norwegian expe- 
ditions of the summers 1876, 1877, and 1878; The con- 
tents of the volume are divided into:three chaptérs—k . 
On the Air in Sea Water; 1I. On the Carbonic Acid in , 
Sea Water; and III. On the Amount of Salt in the ' 
Water of the Norwegian Sea. It is therefore wholly con-: ` 
cerned with the chemistry of the water; chemical re- 
searches in other directions are promised for a future ~ 
volume. -Although the subject is thus restricted, (here is - 
abundant matter of the greatest interest both from.a 
chemical and from a geographical point of view. i 
Apart from iso experiments, the first occasion on 
which the gaseous contents of sea-water were the object 
of systematic and successful study was during the German — . 
expeditions to the Baltic and the Noith.Sea in 1871 and ~ 
1872 inthe Pomerania, In the Lightning and the Porcu- 
fine attempts ehad been made to examine the water in 
this direction, but the results wege not satisfactory. In 
order to determine the gaseous contents of a sample of 
water it js necessary first to eliminate and separate the 
pee rom the water, and then to analyse it; and these 
otm two distinct operations—one; the former, of which 
can be carried out perfectly on, ship; the other 
requires the steadiness of a Shore laboratory. On board 
the Lightning and the Porcupine the*mistake was made 
“of attempting the analysis as well as the extraction of the 
air on board. é - 
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CÓEYO = z 
Df. Jacobsen, the chemist of thé Pomerania ppm 
has the merit of being thefirst to haw rendered practic- 
„able the carrying put of such operations as the extraction 
of the gases “and the determination of the carbonic acid 
in sea-water at seg. In su ent-erpeditións his 
paratus has been used with bat slight modifications. 
apparatus for'extracting the oxygen and nitrogen wus 
used on d the Challenger and by Dr. Tornoe without 
alteratio fhe method of determining the-carbonic acid 
was modified both on board the Challenger and on the 
Norwegian expedition. ? e 

In the first chapter, “Cn the Air in Sea Water,” Dr. 
Tornoe des&ribes the apparatus used for obtaining samples 
of the water gt different depths. In principle it resembles 
most :other ‘instruments devised for the same purpose, 
consisting of a tube which is open at both ends while 
descending, thus allowing the water to pass freely through 
it, On reversing the motion, the two ends are pestes de 
conical valves worked by screw fans. In construction, 


. however, it differs widely from other instruments of the 


` do the necessary wore o 


` -that recommended and 


same kind. Instead of being straight the tube, which forms 
the body of the instrument, is Spiral, and holds about 
five litres. The diameter of the tube is 5'5 centimetres, 
and the external diameter of the spiral is 33'5 cm., the 


plate accompanying the book, and it is ap t ftom 
them thatthe instrument is one of very tonsidéczble size; 
it is a pity that its Weight 1s not given. Both ends of the 
spiral tube have conical valve seats, the smallest diameter 


of which is equal to that of the tube. The valves fitting: 


-these apeitures are tept open during descent by the 
action of screw-fans, which turn in 'one direction durin 
descent ; when the direction of the motion is eo 
and the ascent commenced, the first`few turns of the 
screw-fans are used for bringing the valves close to their 
seats, when, being released from the screws, they are 

- pressed home by a of spiral springs. In order to 

the screws, the instrument has 
to travel through about seven fathoms of water.. The 
water, therefore, which it brings up will be a fair average 
Rune io particular seven fathoms through which it 
was drawn. The instrument appears to have given great 
satisfaction, and it has many good points in ts construc- 

' tion. The spiral fórm of the tube is an ingenious ;con- 
trivance for increasing its capacity. without unduly length- 
ening the whole apparatus, but the, spira] form also pro- 
duces an increased resistance to the e of the water, 
so that what passes through will lag behind what 
outside the instrument. Hence the sample actually inside 
the tube at An DOr is a sample of the water a certain 
number of fathoms above it, and not of the water in the 
centre of which w posi, For ocean work this is 
not a serious draw , andit is in a great measure cor- 
rected by the necessity for hauling it backwards through 
seven fathoms of water before it is closed. The arrange- 
ment for working-the valves is very ingenious, and permits 
the use of several instruments on one line, for the instru- 
ment requires to traverse-seven fathoms of water in order 
to close, and this ıs much more than would be traversed 
by it with the line held fast and exposed only to the roll- 
ing motion of the ship. This advan however, is 
rendered nugs&ory. by the great size of the'instrument, as 
one of them would be ¥® sufficient load for any line. * It is 
evident that for taking samples at small intervals of depth 
as every five fathoms, the instrument would bave to be 
modified, or one of the other existing forma used ; but 
for the collection of the samples"which actually were 
taken, the instrument was quite satisfactory. Its inventor 
was Capt. C. Wile of the Norwegian navy. | ., 

"The apparatus used for boiling out the gases is exa 

réd by Jacobsen in*liebig s 


Annalen, vol. 167, p. I. It consists Sf three parts—a, 


. the flask for the reception of the sea yrater to be boiled, 
š -., 0 e^ E EN 
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its capacity is about 900 cub. ceptis. ; 4, the bulb tube, 
fitted into the, mouth of the flask by ane india-fupber cork, 
which, with the tube, forms a miost ingenious kind of 
-lide-valve, enabling connection betWeen the flask and 
the remainder of the.apparatus to be madeor brqken at 
wil. This bulb-tube serves a double purpose : at first it 
contains.a: supply of distilled water, which, being con- 
verted into stéam, drives all the air out of the upper part 
of the apparatus, and so enables a vacuum to be formed; 


in the latter part of the operation it serves for thg,recep- 
tion of the sea water which ds into it out of the 
flask during thé process of boiling. The Bed part of the 
apparatus, c, ig the gas-tube in which the sample of gas is 


sealed up And preserved when it has been extracted from 
the water, This tube, which ought to have a capacity 
of about 6o- or 70 cub. centims., resembles a pipette 
whose end-tubes are reduced to«a length of 5 or 6 centi- 
metres, and are contracted to a very small diameter near 
thebody. It is attached to the bulb-tybe by a piece of 
good india-rubber tubing, care being en that the ends 
of the two tubes abut. Bythe boilmg of the distilled 
water la the bulb-tube at the commencement of the 
operation all the air isexpelled, and,the apparatus her- 
metically closed by sealing up the gas-tube at the con- 
traction at its upper end. During this operation commu- 
nication is interrupted, by means of the slide-valve, 
between the flask and the bulb-tube. After the upper 
end of the gas-tube has been closed, communication is 
re-established, and the water in the flask now finds itself . 
exposed to-the action of a tolerably good vacuum, and in 
consequence the air dissolved in it immediately begins to 
be disen ; this is assisted by heating in a water- 
bath. hen it is judged that the air has all been ex- 
pelled from the water, the flask is again isolated by means 
of the slide-valve, and the gas-tube sealed up at the 
lower contraction and preserved for analysis. As there 
is always sofhe of the gas remaining in the bulb-tube, the 
space so occupied is measured and noted, so as to be 
taken into account in determining the total volume of gas 
per volume of water, The beantiful part of this appa- 
ratus is the slide-valve ement, which was invented 
by Dr. Behrens of Kiel. e Otherwise the apparatus does 
not differ fróm that described by Bunsen, and used by 
him in Iceland. Had it, however, been necessary to use 
Bunsen's apparatus unmodified, it may safely be astumed 
that we should now have few analyses of the air dis- 
solved in sea water. It is Dr. Behrens’ invention which 
renders the operation sufficiently easy to enable it to be 
carried out.successfully as a matter of routine at sea. 
There is another item in, the construction of the instru- 
ment which, though apparently insignificant, is really of 
the utmost importance in i & successful result—it 
is the way in which the contraction in the two end tubes 
of the gastube is made, The tubes supplied to*the Nor- 
wegian Expedition seem to have been much the same 
as those supplied to the Challenger. Both cameiffóm 
Thuringia in Germany, and’ in the Challenger ones the 
«contraction was formed by fhickening up the tubes before 
the,blowpipe, go that the external diameter was not dimi- 
nished, while the internal diameter was reduced often 
beyond what was necessary. Now in gttempting to close 
the tube with the blowpipe at one of these thickened con- 
tractions, the thin and,comparatively wide tube on either 
side of the thick contraction is very apt to be heated up to 
softening point before the much more massive contraction 


has got even hot. In the inside of the tube, howgver, e 


there is, even after the boiling, a much lo ressure 
than in thè outside atmosphere ; consequently, immedi- 
ately the tube next the contractipn gets soft, it fallsinsand 
though the tube may be drawn out, and so appear for the 
moment to be satisfactorily closed, the point so fornfed 
never fails to crack on cooling. This is the reasch ofthe 
deplorable loss of as uch as 75 ‘per cent. of the gas 
samples boiled out by Dr. Tornoe on.hi&jasmt voyage. A 
A e oe 


388 


. NATURE 


Feb. 23, 1882 
s 2 " 





similar experience was,made with the firet few samples 
boiled ow dh board the Challenger, but it was detected in 
time to prevent any serious loss Indeed from dust and 
particles of sawdust having got into the tubes, it was 
neces iMeevery case, ore using a tube, to 
remove its end tubes, clean the body theron, re-attach 
the end tubes, and draw” out-the thickened contraction. 
When so drawn out, there is not the same mass of glass 
to be heated, and the contracted part can 5e heated for 


itself without any danger of softening the wide part. There 
wag no ce of a tube cracking after being sealed up 
with these utions, In recent practice the writer has 


considerably modified and imp the apparattts for ex- 
tracting gases from water on shipboaid, but a desciiption 
of the apparatus would here be ont of place. 

- The 8 representing the results of the analyses are 
mecessarily affected by errors incident to the collection 
and the transvasing of the water and tp the separation 

` and analysis of the gas. The combined effect of tifese 
errors can be appreciated by the study of the following 
table, in which are collected the results of analyses made 
in duplicate. It is not stated whether. on each occasion 
two separate and distinct samples were collected and 
treated separately, or, from the same sample of water, 
two portions were separately boiled, and thus two portions 
of gas obtained for analysis. Of the nine waters so 
treated four came from the surface, three from the bottom, 
and one from an intermediate depth of 300 fathoms. 




















Table of Duplicate Analyses 
: i O+N 
Station | Depth (fathoms) Sc por |Diference OTTES | Difference 
700 20'5 . 33°0 fs 
125 (Bottom) mod o'5 33 6 o'6 
. 795 20°6 a. | 326 
162 (Bottom) | 194 | 2 | 33-7 | FE 
1760 196 340 à 
an oc (Bottom) — = 338 24 
* I, arg |* . 32°2 : 
332 (Bottom) 22'0 ou 318 4 
: goo 20'9 : 34'4 : 
. 355  |(Intemedist)| arg | 99 | 339 | 95 
183 Suiface M — pe oo * 
x .| 198 " 354 " 
283 Surface 19 5 0'3 38 3 o'I 
I 
— Surfa 20°7 us 35°8 ] 
S — 354. cy 04 
323 Surface 193 — de | 07 
— 








From this table we see that mean difference in oxygen 
er cent. as found in the different analyses of the 
om the same water was o's. The différences in the 
total volume of nitrogen antl oxygen per litre varied from 
olcctorzc& > : z 
Dr. Tornoe has collected at pp. r5 and 16 tha results 
of tfis analyses of ninety-four samples of air extracted 
from water of various depths, Of these thirty-tiree are 
from surface water, eighteen from intermediate, aad forty- 
threofrom bottom water. ,-The last-mentigned ar= from a 
great variety of depths, ranging from 25 to 176p fathoms. 
13 results give us a very complete account of the state 
of actation of the water of the “Norwegian Sea," or of 
tha$ part of the ocean extending from the Faroe Islands 
norfwards to Spitzbergen, having for the greatest part 
of its length the shores of Norway fer its eastern bo.indary. 
, The investigations were carried on between the meddle 
sof June and'the middle a” August, opyfurify the height 


G 


rature of the surface 


of summer, conséquently the gn | UE 
igh or very low. e 


water was never ether very 

table of results the temperature of die weter is given. OF 

the surface waters examined the'meàn temperature was 

"6:60? C., the highest being 11:8, and the lowest o's° C. 
If the total valine of the oxygen And nitrogen be taken 
‘to be 100, ther the oxygen was found to vary between 

337 and 36°7, mean 554. The absolute amgunts of the 

gases varied with the temperature. 

The results 5btammed by Jacohsen in the Pomerania 
showed a very -emarRable agreement in the percentages 
of óxygen found in the surface water. The mean results 
of twenty-one observations were as follows :—Tempera- 
ture 16:66? C., ritrogen 11°07 cc., oxygen 5'68 cc., together 
16°76 cc. per lite, and, axygen percentage 33°93. The 
lowest oxygen percentage was 3364, and the highest 
3414. From ttis it was concluded that the percen i 
of oxygen ın sea water is practically invariable, as it is in 
the atmosphere. For the limited area explored by the 
Pomerania this is undoubtedly proved, but the area was 
comparatively small and the variations in conditions, 
especially temperature, iKsignificant, In the Challenger, 
waters subject to the most varied conditions of climate were 
treated for the extraction of the gases, and before leaving 
the work of the expedition, now more than four years ago, 
the writer had analysed a considerable number of the 
samples of gas so procured, The results of these analyses 

'| showed at once that Jacobsen’s conclusion as to the,ocean 
as a whole was not justified, while it helti good with regard 
to limited areas. tf we confine our attention $o surface 
water, the highest percentage was 35'o1 in the Antarctic Sea, 
andthe lowest 32 35inthe Pacific, between Fiji and Torres 
Straits. This was however a very remarkable water, and 
shoul@ be excepted. The next lowest percentage was 32°82, 
so that ın rounc figuies the oxygen percentage varied 
between 33 and 35. As the cruise of the Challenger was 
chiéfy ın tropical regions, the surface water had usually a 
high temperature; but water of all temperatures was 
experimented on, and if the results, are arranged in 
ascending order af temperature, the oxygen percentage 
is seen to decrease very regularly. 

In waters of temperatures above 20° C. the percentages 
ranged between 32°82 and 33°33, the mean of nine such 
observations being 3209. The mean of five observations 
between 12° and 20°1s 34/22, the extremes being 33°52 
and*34°66. We gather from the results of the three ex- 
peditions that the 3ercentage of oxygen is less in warm 
water than in cold. f 

In order to judze of the degree of saturation of the 
waters Dr. Tornoe reports some interesting experiments 
on the absorptive power of sea water for the atmospheric 

at different temperatures. He experimented on 
our temperatures, namely, o° C., 5°, 10°, and 15? C, and 
from the results so obtained he gives the following formule 
for the solubility af nitrogen and oxygen in sea water 
exposed to a current of air :— , : 
x N = 14'4 — 0'23% 
fand O = 779 — 0'2 ź + 0'005 A. 
The formula for nitrogen agrees with the facts of his 
observations at the four temperatures: that for oxyge 
begins to fail at the highest temperature, 15? C., an is 
clearly inapplichble at temperatures abover15° C., for it 
gives © minimum of solubility at*to?^, and at 40° C. this. 
solubility 1s the same as at o° C., and is increasing. 

The antilyses of the gas from surface water do not 
agree very well with the SiT by his mtrogen 
formula. Jacobsen’s results are higher.than would 
be given by the formula, and he Challenger results con-. 
siderably higher, The last are better represented by the 
ferjnula— : 

Pig N = 158 — 0'234, 
Dr. Tornoe notices that the oxygen found by him in 
surface water 1s considergbly in excesg of what would be’ 
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, the modern views of geology were taught. 
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given by his formula, but as the formula is clearly inac- 
curate for temperatures above 10° G it is premature.to 


conclude, as he,does, that the surface water is super- 


saturated with oxygen. J. Y. BUCHANAN 
s (Jo be continued) | 








THE BOSTON SOCIETY OF NATURAL . 
HISTORY, 1830-1880 


TH Boston Society of Natural History was founded 
in 1830 by a few earnest men, and in 1880it resolved 
to commemorate its fiftieth anniversary by the publication 
of-an historical sketch of its origin and life, and of a 
special series*of scientific memoirs, This resolution has 
been carried into effect by the issie of a splendid quarto 
volume of over 600 pages and 40 plates, the paper and 
typography of which is worthy ef the Boston Press. 
ap cR is the account given of the early 
struggles and early successes of this now so well-known 
institution, Preceded by the Linnean Society of Boston 


(founded in 1814), which at first made rapid progress and. 


then gradually fell away, it was duly constituted in 
May, 1830, with Thomas Nuttall as president. At this 
‘time, Mr. S. H. Scudder states, there was not in New 
England an institution devoted to the study of natural 
history ; there was not a college, except Yale, where even 
The few 
labouvers in the feld of natural science worked alone, 
without aid or enco ent, and were regarded as 
triflers bt a busy public, To go through the records of 
its early days, however briefly, would take up too much 
of the space at our disposal. : 

Once started into existence, the Society found itself 
: with the responsibility of a rapidly increasing mutum ; 
and the demands upon its pecuniary resources, even 
though an enormous amount of .gratuitous service was 
rendered by the members, soon began to be trouble- 


"some. Generous and wealthy members replenished the 


, and after its first ten years’ existence 
found itself, after & hard pinch, just free from 
1841 the publication of the J'osrnal of the 
proceedings commenced, Louis Agassiz joined the So- 
ciety in 1847. Dr. Amos Burney, its president, died the 
same year at Rome, In 1848 the members assembled in 
a new house in Mason Street, and the close of a second 
decade qo abe) found them just holding their owfi. 

y in 1855 it became evident that the new abode 
was becoming too small for the collections; and now 
it was well- for the Society that they found so good 
a friend in John C, Warren, for he largely assi in 
procuring the means for purchasing the present accom- 
modation, though another ten 


empty 
(1830-40) it 
debt. 


l ars (1850-60) Us TES 
_ away, and it was not until 1861 that Dr. William 


. Walker presented the Society with the estate in 
ulfünch Street, where the Society's fine museum and 
.library now stands. The ificent donation of 10,000 
dollars from Mr. Jonathan Philips, thé products of the 
‘sale of the house in Mason Street, with many generous 
subscriptions, enabled the Society to think of balding on 


' the site presented to them by Dr. Walker, but on considera- 
. fion they found that they had not more than half the 
' money am 
` came 


t required. In this emergegcy Dr. Walker 
in to their gid, presenting them. with a gift of 
20,000 dollars, on condition that a&.further sum Of like 
amount were raised. The year 1864 found the Society in its 
eas handsome edifice (the building of which had cost 

6,000 dollars) and trying to solvesthe problem of how to 
keep up so spacious a mansion on its comparatively small 
resources. With wondrou$ liberality Dr. Walker once 


, more offered a donation of 20,000 dollars; on the condi- 
, tion that a lje amount were subscribed by apes she 
, -whole to form a working capital to,be funded. This 


became an accomplighed fact in May, 1864,-but this was 

not all, for on Dr. Walker's death ine Apru, 1865, it was 
t I 
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found that he had left, by will a,larg 
Society, and following this good example Qu bean 
(1860-70) decide passed away, other liberal mefhbers had 
subscribed some 50,000 do toethe capital: of the 
Society, thus establishing the Institution qn such a firm 
foundation as to secure its tuity as long as wisdom 
shall prevail in its Councils. Its property, besides the 
buildin 
vested funds, amounting to 186,898-20 dollars, and a fair 
annual income from members. 

The fifth decade, the celebrating of the close ff which 
took place in April, 1880, was chiefly noted for the 
progresse was made in a scientific nt of, 
the,collections of the Society, under the custodianship of 
Mr. Hyatt; by the deaths (1874) of Louis Agassiz, about 
whose early career some very interesting facts are given, 
and (1974) of Jeffries he rae of whom there is a short 

icke 


biography, of Charles 1878), of C. F. Hartt 
(gio. and of T."M. Brewer (1880). 

ere is a very valuable account’ df the "Teachers 
School of Science, which seems in Boston to have 
aenur ege success, and a summary of the general 
contents of the M M egcellent portraits of 
Benjamin D. Greene, Geores B. Emerson, Amos Binney, 
T. Warren, Jeffries Wyman, and Thomas T. Bouvé, 
"ing the first six presidents of the Society, accompany 
\Nis part of the volume and also a history of Dr. 
Wali . Walker, and engravings of the portraits of A. 
A. Gould and Dr. Humphreys Storer. 

The second portion of this fine memorial volume is de- 
voted to the publication and illustration of a series of 
memoirs, of which we must be content with the bare enume- 
ration of their titles. These are thirteen in number, and are 
profusely illustrated : N. 8. Shaler, Propositions concern- 
ing the Classification of Lavas considered with Reference 
to the circumstances of their Extrusion; A. Hyatt, the 
Genesis ané Evolution of the Species of Planorbis at 
Steinheim (ten plates and a map); S. H. Scudder, the De- 
vonian Insects of New Brunswick, with a Note on the Geo- 
logical Relations of the Fossil Insects from the Devonian 
of New Brunswick, by Dr. J. W. Dawson (one plate) ; W. 
G. Farlow, on the Gymngsporangia (Cedar Apples) of the 
United States (two plates) ; Theodore Lyman, on a New 
Structural Feature, hitherto unknown among Echinoder- 


mata, found in Deep Sea Ophiurans (two plates); W. K., 
Brooks, the Development of the Squid (Lokigo pealii, 


dLes.), three plates; A. S. P un, the Anatomy, 
Histology: ane Embryology, of Livmiwr polyphemus 
(seven p )i Edward Burgess,.Contributions to the 
Anatomy of Danais archippus, Fab. (two pow ; Saml 
F. Clarke, the Development of a Double- eaded Verte- 
brate (one plate); C. S. Minot, Studies on the Tongues 
of Birds and Reptiles (one plate) ; Edward S. Morse, on 
the Identity of the Ascending Process of tbe us in 
Birds with the Intermedium (one plate) ; Lucien , on 
the Cranla of New England Indians (two plates) ; Véebltam 
James, the Feeling of Effort. ret 
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THE PHYSIOGNOMY OF CONSUMPTION 


HE idea that.a certain type of face indicates a ten- 
dency to certain diseases is not dnly widely diffused 

in the medical profession, but among the public at large, 
as is shown by the fraljuent occurrence of such phrases as 
* consumptive-looking,” and “apoplectic-looking.” With 
a view to as 
ideas are true, and of substituting for mere personat im- 





the authors of this paper have ¢ a number of observa- 
tions by the method of composjte portraiture, already 
described by Mr. Galton in NATURY, The countenance 
which is supposed to indicate a tendency to phthis® qr 


t" An, Inquiry into the fhyxognomy of "Phiusls by’ the Method af 
Com o Portrajture.” By Franc Gglton, F R-S., ang E. A. Mahomed, 
M.D.' o ue e P . 
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e fortune to the 


pressions the test of exact and unprejudiced iftvestigation, ~ 


with their inestimable contents, consisted of , 


ining how far these generally-entertained | 


5 


D M NS 





, -ÉConsumpnuog, is-one ef ihe best maiked ani most cot- 


' 


. disease, an 


.* The authors have begun with this 
at present have limited themse.vestoit A 
large number ot porfraits of -phthisical | atienfs were first 
taken, and: were then grouped into composites, clinical 
facts: being first taken as guides for grouping. Thus, 
cases of advanced disease were grouped but they 
ave no result beyond that of well-marked emaciation, 
ases ped according to the rapidity of their course 
also yi no characteristic type, nor was amything very 
- defmite at first obtained from those in whom the hereditary- 
taint was strong, but on further investigation this last group 
of hereditary cases was found to fall into two main divi- 


.monly reep 


^. sions; not separated by any abrupt line of dentarcation. 


_In the first division-the taces were broad, with coarse, 
blunted, and thickened feature% ; while in the second the 
faces’ were thin,’ narrow, ovoid, with thin, saftened, and 
narrow ‘features, These two groups cqrrespond to the 
two types well recggnised by physicias as strumous ded’ 
tubercular. ^ Cn comparing the phthisical with. non- 
phthisidal cases, however, it was found that the perten- 
tage of narrow ovoids was almost exactly the came in the. 


-~ phthisicaland non-phthisical patients. Although the authors 


` 
' 
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do not say so, we may perhaps be justified in regarding 
these two types of face as possibly racial. . Their results. 
lend no countenance to tbe belief that any special ‘ype 
of face ominates among phthisical patients, nor to the 
generally entertained opinion that the narrow ovpid tuber- 
cular facé is more common in phtbisis than in other 
-diseases. Whether it is-more common than among the 
rest of the healthy population, they cannot at present say. 
In comparing composites, both of the broad faces and of 
the narrow ovoid faces in phthisical and non-phthisical 
patients, ‘they found that in each case the phthisical 
patients presented a more delitate form of each type, 
with finer features,'a lighter lower jaw, and an altogether 
nan ower face. Although their conclusions se&m to indi- 
cate that there is no foundation for the belief that persons 
ossessing certain physical characteristics are especially 
iable to tubercular disease, yet it may hereafter be proved 
that some explanation of the doctnne may be found in 
_the course of the disease when jt attacks such ns. 
. Thus the delicately- sed individuals called “ tuber- 


- cular,” and characterised by their “narrow ovoid” faces, 


Y 


x 


' having been born in B 


‘have beem cam with horses and cattle who have 
been what is called “over-bred” ; such animals are de- 
scribed as having too much nerve and too little bone'and 
muscle; they have no “staying power," anc readily 
"knock up." So these delicately-formed individua]s are 
less able to stand the strain of disease and are mare liable 
to its attacks than their more robustly-built fellows. 
Again, if it be true, as frequently asserted, that those 
havmg the features called “strumous” probably inherit 
a more or fess diluted syphilitic taint, it 15 not surprising: 
“that they-should he especially liable to inflammatory 
chi of a low type, and that diseasc in them should be 
readily amenable to treatment, especially by mercury, a 
result commonly seen in so-called ‘‘stromous’’ 
diseases of children and often in those of adgits.”’ ADU 
n. paper opens Fr xd ap inquiry which is 
reat inte ang is to lead to important - 
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JOSEPH DECAISNE - 


BY tHe somewhat unexpected death of Prof. Decaisne, 
‘One of the most familiar names disappears fram the 
sciéntiic wérld of France. Although so prae bly 
‘associated.with Paris Decgisne was by birth a. Belgian, 
in 1 His brother, still 
-rose to the position of Inspector-General of the 
Metical Service of Belgium. When quite a young 


Amy 


man Joseph Becaisne Entered the sÉtvice of e Jardin des 
Plantes at Paris ithe position of a gardener The véner- 
-@ \ oe * 
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„papers. Decaigne really founded the French 





‘appointment to the direction of 


| happily still livifig, and occupied with 
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able instituion with which for the rest of his life he*was ~ 


associated is very different fronf.à fnere pleasure-ground, | 


and it would be a mistake to suppose that the starting- . 
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point in Decaisne's career implied anything more than: . - 


rising from the lowest rank in an establishment which in 
every detail is nothing if not sciengific. ' In,1840 he was 
attached to the Herbarium as Aide naturaliste, finally 
returning to the Garden as Professeur de Culture and 
Director in succession to Mirbel. , , e*t 
From Mirbel to the present 
rate of progress in bofanical science, 
Decaisne published his first paper in 1831, and the j 
century which has since elapsed covers our wh8le modern ` 
knowledge of the histology and morphol of plants. | 
The familiar demonstrations of our biologica) class-rooms 
already seem a little hackneyed. - Yet they deal with’. 
structures and phenomena which, when the distinguished ^ 
botanist who was buried last week first' began to work, 
were things imdreamed of. . : & 
Decaisne at a very early period turned his attention to~ 


-the serious study of algze, and it is perhaps in connection 


with this group that he Mas left his most indelible mark ' 
in botanical history. In 1841 he showed once for all 
that- the Pol-beres calciférer of Lamourour, were not 
merely Alea, but that thé affinities of the diverse types: 
which they comprised could be determjned with some 
certainty... This was a piece of work which may be com: . 
pared in its way to Mr. Moseley’s discovery of the alcyo- ; 
narian structure of Heliopora. The cónclüson to which 
he arrived was not a happy guess, but was based on a. 
laborious examination of the whole class of Alga, with 
the object of arrang:ng their chaotic assemblage on à^ 
basis r as nearly as possible to a natural ' 
classification. e results are given in an elaborate 
paper published in r842. The divisions proposed are 
not essentially very different from those which are gene-' 
rally accepted at the present day. And they were really 
more ngtural than the ent but far more artificial 
classification proposed by Harvey, which has long beld- 
its ground in this country. In this particular hne 
Decaisne himself dii little more. ut' in scientific ` 
history a man’s true position -and influence is often most 
inadequately measured by the actual bulk of his published : 
choo] of 
Algology, the results of which will always be the fundaz- 
ment] memoirs in this branch of morphology. .In 1839 
Thuret came to. Paris, and received from Decaisne im- 
struction in the rudiments af .botany. A master will 


generally infect a competent pupil with. his own special ' 


enthusiasm, and it is easy to read the secret of Thuret's 
own splendid scientific career. Decaisne and. Thuret 
began to work -ogether on Fucus, which th pue 
from the fish ma-ket of Paris, They soon rid owever, 
it necessary to visit the coast to carry on their observa- . 
tions, the result af which was published in.1844, in a joint 
paper, in which'they first accurately described the , 
antheiozoids, assigning them their true function, aád 
gave an account of the 
primary oospbere in some of the ies. After Decgaisne's. 
I Jardin des Plantes, 
huret carried on his algological work for a time alone, 
ultimately àssocieting himself with Dr” Boinet, who is 


cation €f their joint and classical werk. : ] 

From the time of, Decájsne's. appointment to the 
direction $f the Jardic “des Plantes he in fact de- 
votéd. himself heart. and soul” with scrupulous coh- 
scientiousness to the Held of work assigned to^ him. 


-Thé Jardin des P'antes dealsenot merely.with plants in. 


their feral, but also in their cultivated gtate. "Thé mere" 


‘routine duties of his post were onerous beyond belief. 


The dccypants of French administrative scientific posts _ 

have no sinecure. They are at the beck and call of the 

State in all that relates to their’ subject, and no small . 
* . 


y is, measured by the. - 
a tolerably vast pin hi 


utiful process of division of the ,. 


the gradual publi- |.. 
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. farmer in France in dpgubj as to the name of-a , Or 
how to manage an intractable -grai -would hesitate to 
apply to the Professeur de Culiwre on the subject. It 
was curious to turn from the bustle of the Parisiap streets 
„into the country-town like repose of the Rue Cuvier, where 
- Decaisne was almosf always to be found, at work in his 
small red-tiled study lined with books, and ever delighted 
with urhgne and old-fashioned courtesy to do the honours 
of the establishfnent.: In the work of his latter life there 
was little room for-epoch-making discovery. ^ But his 
splendid “ Jardin Fruitier du M » is a rhonument of 
. ‘patient lahpur.on the cultivated forms of fruit-plants 
elaborated in the th spirit of the naturalist ; and its 
value will, im a scientific point of view gain with time 
. when the races ed and descrjbed in it are supplanted 
.. and lost. Students of the future will turn to Decaisre’s 
laborious pages to compare the stages of variation which 
he has permanently recorded. In much other work of 
this class he had the collaboration of his friend Naudin, 
now director of the botanical station at Thuret's coun 
seat at Antibes, which his heirs Presented to the Fren 
Government, T ; 
In the other side of fhe work of the Jardin des Plantes 
Decaisne was no less industrious. With minute scrupu- 


losity he‘was always occupied with the elaboration of care- 
ful descriptions ef new and interesting nera and species 
of plants, and fhe pages of his great Traité énérale de 

which the 


Botanique" (published with Le Maout, but 

- great bulk is Faset on Decaisne’s life-long studies), are 
riba bara enriched with the results-of his dissections. 
Of the first edition of this admirable survey of the vege- 

- table kingdom an English translation by the late Mrs. 
Hooker, edited by Sir Joseph Hooker, was published in 
this country. He published at frequent intervals tlfrough 
his long life much excellent systematic work of a more, 
detailed kind. - , . ec 
Decaisne's turn of mind was essentially precise and 
matter-of-fact. Perhaps for this reason the doctrines of 

_ evolution which in England and in Germany have given’ 
a Dew impulse to teed en study, had little interest for 
him, -He would ma tly show crops of a cruciferous 

- plant raised in front of the a lri E laboratory under 
wire-gauze for many successive years, “There is no de 
parture," he would say, “so far from the specific type,” 
and beyond this kind of evidence he did not seem to care 
td go. Not that his mind was wanting in flexibility tfnew 
deas; he warmly supported the investigations made by 
Bornet in confirmation of Schwendener's theory as to the 
nature of lichens—a subject on which most persons 

. accustomed to the view that they are autonomous 
organisms, feel almost as strongly as if they were pos- 
_ sessors of a vested interest menaced by Act of Parliament. 
Decaisne was long associated with Brongniart in edit- 

. ing the botanical series of the Annales des Sciences 
Naturelles, ànd on his death became sole editor. In 
1877 he was elected a Foreign Member of the Royal 
Society. He was unmarried, and to his devoted friend 
Bornet fell the melancholy lot of watching his-last 

" moments and closing his eyes. : 
- - W. T. THISELTON DYER 


ILLUSTRATIONS OF NEW OR RARE ANIMALS 

IN THE ZOOLOGICAL SOCIETY'S: LIVING 

©. COLLECTION? ` ` ` 
I» S is 5 ` ? VI. » 

- 14. HE GORAL (NMemorkadus goral).—The “Goral,” 

T or “ Gooral" of the reden 8 Mie 

` one of the groups of Goat-like or “ Mountain " Antelopes, 

of which.we have previously had an example in the 

Japanese Goat-Antelope (Cagricornis crispa) figured in‘a 

previous article (NATURE, val. xxiii. p. 488), but ipslightly, 

_divergent-in form, and in some respects perhaps more 
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nearly allied to our familiar Chamois of he Alps and 
Apennines, In its general habit, as Br. Jerdop tells us, 
the Goral is very caprine in a i 


long, which renders it well adapted both for Rina ane 
ima- 


jumping, 3 à 

yas from Bhotan and Sikim to Kashmir, at a range 
varying from a little above 3000 to nearly 8000 feet, 
“though most common at about 5000 or.6ooo feet. It 19 
also found in the Sewalik Hills. According pe Capt. 
Kinloch it is the least wild of all the Himalayan game- 
animals, and may often be,seen in the immediate neigh- 
bourhodd of she large hill-stations of Simla, Mussourie, 
and Nynée Tal Its favourite haunts, we are told by the 
same distinguished sportsman, are the valleys of the 
Ganges and the Jumna and their tributaries ; 1n the pro~ 


vince.of Chamba, north of Sikim, they are said to be 


icularly numerous. 

rals in their native wilds are nog truly gregarious, 
but are either met with in small*parties of three or four, 
orin pairs. Their special resorts are steep hills 
thinly sprinkled with forest, where they“lie concealed in 
the ne ae comeout to feed jn the morning and 
evening. ` ere the ground is much ‘broken, Capt. 
they are not difficult to stalk, and 
when at all plentiful afford good sport, and are capital 
objects of pursuit to the young rtsmen who may not 
be up to the “grande chasse of the Himalayan Ibex. 


Kinloch informs 


Our figure (Fig. 14) represents a young male of this 
species, which was received from Calcutta by the Zoologi- 
cal Society in March, 1881, and is the first Goral that has 


been exhibited in their gardens. : 

15. The Burrhel Sheep (Ovis dxrrhe/).—The various 
species of wild sheep are widely distributed over the 
mountain-chains of the Palearctic region, one only—tbe 
Big-horn of the Rocky Mountains—being found in Ame- 
rica. In Etrope the only Sheep now existing in a wild 
state is confined to the islands of Sardinia and Corsica, 
where the Moufflon (Ovis musimon) occurs under two 
slightly different forms, But in our new possession of 
Cyprus a second species (Ovis cyprivs) occurs. and u 
closely allied form (O. gqeésn#) 1s found in the mountains 
of Asia Minor. The various mountain-groups of Central 
Asia are tenanted each by its own species of wild sheep 
(Ovis karelint, O. poli, 


v argali, &c.), in some of ‘which. 


the horns attain a prodigious development, and, in order. 


«o render them able to support such a burden, the 
animals themselves are necessarily of enormous size and 
strength. In,Kamschatka the representative of the 
sheep is the fine O. mívícola of Eschscholtz, discovered 
during Kotrebue's second expedition, which, as might 
have been naturally expected, comes nearest to the 
American * Bi M 

On the co 
sheep come within the grasp of the collector and 
though the genus has ın fact nothing to do wi 


es of India four or five species of wild 
rtsman, 
e 


Indian fauna. One of these (Ovis cycloceros) is an in- , 


habitaht of the UE ef a Aenea Mae 
in, Afghanistan by the recen escri A ^ 
m is Cashmere by Vigne's wild sheep (0. vignet). On 
the main chain. of the Himalayas 
wild sheep attract the attention'.of our sporting fellow- 
countrymen whose destinies take them fo India. One.of 
these, commonly called the Ammon, though not strictly 
entitled to that appellation, is confined to the undulating 
highlands of Tibet, the other, although also an inhabitang 
of lofty ran pou hiny e De a ern 
slo of* the Himalayas. 3 is the “Burrhel, ar 
Naboot (Ovis burrhel), of whjch we now give a'$gure 
Fig, 15); from two young examples recently added to the 
oclbglcal Saciety’s collection. .- ; t 

The Burrhel or blyg wild sheep, Dr. Jerdon” telf us, 


for the diga Taba means thy O. edm Bi en 
Y ~ e 


two &ne species of 
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is found fram Sikimenearly to Simla, but does not extend | Tonse River, in the Buspa Valley, pear the source of' the - 
- further vest than the valley of the Sutlej, its place being | Ganges, and still mere abundantly eastward in Kumaon ^. 
there taken by Ovis vignei. The Burrhel is found on | and Gurhwal, in the ranges between, the Pindar and 
. this side af the gfeat snowy range at the head of the | Bhagirujty.rivers. It occurs only at great elevations, 
m T Š : Bee 
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\ 


: from the limits of forest to the extreme limits upwards of | In a state of nature tke Burrhel Pirna rassy slopes to 
vegetation, in summer generally l eeping t® tke tops ‘of | rocky ground and -asscciates in flocks of various sizes, 
the hills, and even in winter rarely descending below the | from four or-five, to fifty, or even a hundred, ' 
forests. a nr : ] Capt. Kinloch, in his excellent account of the ^ Game 
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At « , A La Fia. 15.—The Burrhe! bheep, t " 
Animals of Tibet and the North-West,” tells us that the 


| Ae an exciting account of his adventures jn pursuit of 

‘best Burrhel-shocting is to be olatained in the Valey of | these sflendid an‘mals in the former locality. 2 
-~ Leptel, pnd the Millum Pass, and that fe Spiti 16.°The Esquerzo (Ceratophryseornata).—The glass 
2t. between - e Macerung &id Parunggg Pases, and gives | cases which "held the yarious specigs of insects in the ; 
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Zoological Society's Ipsegt-house during the past summer 
have partially devoted during .she winter months to 
the use of small reptiles and batrachlans, for which they 
seem. to be in every respect well ted. Most of these 
animals, although shy and retiring their habits, enjoy 
` the warmth of the fun's rays and thrive excellently in 

their new habitations. . : ; 
Amongst the batrachians thus exhibited are several 
species of gigantic size when. compared with their puny 
npe in thig country, such as the A oad 
w/o agua) of Brazil and the Cfellated Bladder-Frog 
Cystignatgus ocellatus) of Buenos Ayres. But by far-the 
most remarkable of these forms in the series is the 
. : i x - 


= aot sy 


specially mentions it in his lately-published '' 

‘from the Silver-Land ? as one of the characteristic forms 
of the grassy. plains of the Argentine Republic. “In 
the damp grass," he says, may often be perceived the 
leering eyes and mottl lack and gteen body of the 
huge uerzo ( s ornata), whose gaping mouth 
crammed with the body of an unfortunate sapo (toad), 
and surmounted by threatening horns, inspires terror. 
"This said Esquerzo bears an awfully spiteful character, 
and is credited with the deaths of many children. His 
appearance js certainly against him, but he is otherwise 
perfectly harmless,” i 


The Esquerzo seems to thrive equally well on English 








` Fr, 16.—The Eaquers, or Barking Toad. 


Adorned Ceratophrys,, or “ Esquergo” of the natives of 


the Argentine Republic—a large toadeof brillignt colours 
and extraordinary form, of which a figure (Fig 16) is now 
iven, taken from a water-colour sketch prepared by Mr. 
mest Griset. , ° " 
`> The Esquerzo was discovered by Mr. Darwin during: 
the celebrated voyage of H.M.S. Beagle, and first de- 
scribed by the late Prof. Bell in the ‘Zoology of the 
Voyage of- the- Beagle? ^ This. monster inhabits the 
pampas of Buenos Ayres, and is said to feed gefly on 
its smaller brethren of the same class. 
William White, F.Z.S., to whom the Society is indebted 
for ond of the two specimens now in the Gardens, 


Nec ES d ^ 
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frogs as on the toads of Buenos Ayres, and does well in 
captivity. It is not, however, a very object of exhi? 
bition, as, if left to its own devices, it hollows ont a cavity 
to fit its body into the turf with which it is supplied, and 
leaves only the top of its head and projecting eyebrows 
bárely visible. If harried out of ks retreat for the 
examination of some curious visitor, it expands its body 
into almost a circular shape, and bites fiercely at any 
small object presented to it. At the same time it gives 
vent to its injured feelings in an angry whine, something 
like the snarl of a puppy, which has caused ig be 
known amongst the frequenters of the Gardens as the 
“ Barking Toad.” è , l 





NOTES . ; 
|: Wr are glad to notice tbat a ‘decided -has been taken 
towards the preservation of cur ancient monuments, Sir John 
Lubbock, has succeeded in getting thé-following f5solution 
adopted in the House of Commons :—‘‘ That pending the intro- 
duction of a general measure dealing with the ancient monuments 
of the kingdom, and in order as far as possible to protect them 
from further injury, it is degirable that Her Majesty's Govern- 
ment should appoint one or more inspectors with authority to 
inspect and report upon such ancient monuments.” Mr. Spæw- 
Lefevre, on the pert of the Government, asgented t the motion, 
' and added that it wag their intention to” bring in a Bull dealing 
~ with the subject in which the bon. baronet took so much interest. 
. P 
- e e 





. .. 
Thus Sir John. Lubbock's détermined perseverance in this 
important matter is likely at last to meet its refrard. 
` IN deference to the, strong feeling which evidently exists on 
the matter, the Zoologfcal Society may be induced, if not too 
late, to recomider. the bargain they have made with Mr, Barnum 
for the disposal, of their great African elephant, Jumbo, the * 
universal pet of children, He.has, we understand, been sold 
for 20004, but has shown so obstinate and touching m,deter- 
mination not to leave the Gardes which have been hif home 
since & baby that it seems cruel to force him to do so: *The 
aai fa E 
duripg,the last few days. have been numerouf remonstrances 
S subjecein thg press ; eue perennes agge tiat ib: 
. ee e 
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. the Society isaenlly in Wenfof the money, the public would be ' Family Dasypodida—the Armadijloss Glyptedon—and othér 
-only too gift to ei ione Jumbo. One reason given for | extinct Armadillo-lik@antmals; Family Massida—tho Pangolins 
parting with the animabis the uncertainty of his temper; but we or Scaly Anteaters or Aard-varks ; the extipntt Edentata of the - 
doubt i (iere Imany real ground for this excuse, and we hope it | Old Wofld; -Classification of Edentata and relation to other . 


is‘ not too late to prevent the children breaking their hearts for groups. . TN e dT f 
the loss of their favourite. i ' In connection with the International Electric Exhibition at: 
MON the Crystal Palace, arrangements have been mage wth Prof. 


(CC Im vol. xxiii. p. Sei we pure at Tititi of the new Etha 
- Observaigg], and stated that i would probably be completed by | P^ sug Wade ae e ut 
1882. Signor V. Tedeschi writes from Catania to the Daty (F ra tg Hos to pesos o È 
News that the Observatory bas just been finished, , -Signor they ? (February 22); 2, Hlectric Curren w 
"Tedeschi points out the exceptional advantages possessed by tho By. upg ei ee ee ee 
‘Observatory from its lofty position for astronomical and spectro- The | us wll blind by diga is tea 
oan scoplcal observations. “ These advantages,” he states, ‘‘ induced Pia FEIER diagrams 
i ‘lantern, by experimerts on’e large scale, and by experiments | 
E _, tho Municipality of Catania, at whose expense the. observatory in the lantern, This is a erty step on the part of ' 
‘was constructed, to aim at 1t being an international station, and the di d ii we kope eel da ith ; 
` æo they added to the-obeervatory thrée large bedrooms, a dinfġg- € 2 
room, and kitchen fòr the use of such foreign men af sclence as ' AT the meeting of the Essex Field Club, to be held at Buck- . 
desire to remain there for some time, and the telescope is fur- | -hurst FOU, next Saturday, ' February 25, the desirability of 
~ nished with a movable iron tube, the length and aperture of which directing public attention td the pressing necessity which exists 
«ari be modified at pleasure, so that foreign astronomers can apply | that some means’ should be adopted for the protection of our 
~ the instruments they bring with them, The observatory is built | native animals and birds from wanton destruction by game- 
on a little eminence on the side of the centfal crate- of Etna, a | keepers and others, will be brought before the Club by Sir . '; 
position which makes it almost certain that should a stream of | Fowell Buxton, Bart, (Verderer of Epping Pbrest). Zoologists 
lava issue on that side it would divide Into two streams and flow | and lovers of Nature generally, whether Members of the Soclety 
harmlessly on each side of the little hill The building consists | or not, are earnestly requested to attend, and take pert in the 
of two storeys, the joint height of which'is 9 metres, and the Base | discussion. 5 ? we è 
of the.edifice occupies a superficial area of 200 square metres. ONx of the most recent additions to Chinese literature, accord- 
ae ee ee oe ee eh ub stain ie ieee Gray’s well-known ' 
destin " ; centre work o The translator, the Dr. Osgood, is said to 
, circular room in the lower storey there is a solid pilar to sup- Mice de tak ce gee Caetana Mo Se 
~ port the great refractor, All the instruments, as well as a fine farious and minute structures which constitute the human body. y 
_ collection of sehmographic Kol ides pd pe tus are in. The difücalty of this will be obvious, when it is remembered that ` 
acoge ud conse spare Ts Nom ia moll M do ttt ney Eg m Did 
various organs e e only work, up to 
bigest” movable us epi de oe nre on the Pe ME D E one, published 
F building beervat nearly twenty r1 ysiclan. 
6i9 meteeg above the level of thp sea; the Hosp.ce of the 7 dene BT, Siropen pli 
. * Gotthardt 2075 metres, and that of St. Bernard 2491; while the ‘A CHAIN of meridian distances, extending from Vladiyostok ^ - . 
' “Etna observatory-is at a he:glit of 2942 metres.” This observa- to Madras, has been telegraphically measured during the pest"' j 
tory will probably render invaluable service to astronomical | Ye" by Lieat.-Commaders Green and Davis, and Lieut, Norris 
Scienco as well as to terrestrial physics, of thé U.S. Navy. > The stations occupied and determined were 
.Viladivó.tok, Nageseki, Yokohama, Shanghal, Amoy, Hong- 
` NATAL, wo are glad fo learn, is going to have an observatory, | kong, Manila, Saigon, Singapore, and Madras. ' The exact’ 
as will be soen from the following extract from a Grahamstown | longitudes of the two terminal stations had been previously esta- — . 
+ paper:—'' Through the generosity of three well-to-do colonists | blished by Russian and English officers, but the positions ofthe 
in Durban we aré going to have an observatory at Nats] at last. intermediate stations from which nearly all the longitudes of. 
It seems that’ Mr. Gill, the Astronomer-Royal at the Cape, is China and Japan have been chronometrically measured have 
now on a visit to the port, and noticing that Durban is 2 favour- always been seriously in doubt. . 
able site for observing the transit of Venns, he mentioned the ATTENTION continues to be bestowed on the search for Deu 
i e oe who pi n ne eat dul have ae aa i 
Council granted a site for the obsdrvatory, and Mr. W, Randles a specimen of dnc pigment pained a a RRL 
oe ENA E E 4 per cent. of a new metal, to’which, because of tho action of — - 
Socr potet of tha toon Commend s icles came | UBM, pon Tit lt ho dies the ame Aaniym,. Mende = © 
Y recently : 
med teal eel by « waked Mail motal Ytterbium finds its natural place in his scMeme of classi-,, - ` 
Roh ST served bservatory on tlie elements according to thelr af®mic weights; Two new 
E chlorides of Gallium are described by L. de Boisbaudran (Cesesr. 
e Nim lectures on the Anatomy, Physiology, and Zoclogy of rend, xcii, $94), and determinations of the density of the vapour - 
_ > the Edentata will be delivered in the theatre of the Royal Col- aici ITE E 
lege oj Surgeons, on Mondays, Wednesdays, and Fridays, at 4 welght of Gallium, : 
, o'clock, commencing on Monday, February-27, by Prof. W. H, CHEMISTS are now paying mach attention to the ‘aay üt. 
Flower, LL.D.; F, R.C.S. "The following ls a programme of the dia. changes, and they are” beginning- to venturo oda 
copra — General characters of the ord : Family Dradypedida | few genegdisations, Several Rusian chemists have recently 
tho Sloths ? Megatherium and o great extinct, Grpand made important advances, ñotably Kajanger, who considers the ` . 
"Blots of Amoris; i a MC a velocity of the changes which proceed when metals are dimolved 
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by virus acids (Bericht xiy. 2666), and finds that the rate of 
solution varies, according to the strength of acid, in the same 
way as the electric conductivity of the acld varies,  Menschutkin 
. (F. Pract, Chem., xxiv. 49) continues his résearches inte the rate 
df etherification of various alcohols, and succeeds'in tracing 
definite connections between this rate and the *' molecular struc- 
ture" of the various alcohols examined. Tribe (Chem. News, 
xliv. 185ffattfmpts to measure the relative affinities between the 
constituents of. electrolytes, by determining the magnitudes of 
the spaces between the botmdaries of REESE me on metallic 
plates. é 
No, a, do anno att Fev. 1882), of the Revista da Sociedade 
' de Instriscede do Ports (published at Opórto) commences with the 
first instalment of a ‘‘ Catalogue des’ Insectes du Portugal," by 
Prof. M, P. d'Oliveira of Cotmbgs, printed. in French. The 
somewhat lengthy.introduction brings to light the existence in 


` Portugal of more entamologists than most of us suspected, 


according to the list of persons thanked by the author for the 
assistance they have rendered him, The Colee(éra are com- 
menced, but do not at present extend beyond the genus Osepáron 
in the Carabida, 

. THE temperature of the southern hemisphere has lately been 
investigated by-Dr® Hann with the aid of recent observations of 
temperature in high southern latitudes, especially thore made 
during-the Venus trapsit in 1874. For mean temperature of the 
whole ere he obtains 15**4 C., and as that of the northern 
hemisphere was estimated by Ferrel to be 15*3 C., it is very 
probable that both hemispheres have the same mean temperature, 
Pr. Hann, however, also shows that between 40° and 45° south 
-latitude the southern hemisphere becomes warmer thin the 
northern in the same latitude, and that a difference between the 


~ two persists at least to the confines of the hypothetical antarctic 


continent. The results of the projected antarctic scientific erpe- 
^ dation this year, which will include a whole year’s meteorological 
and magnetic observations in high latitudes, will do much, doubt- 
less, to clear up the subject of temperatures. Dr. Hann urges 
‘the usefulness of a careful determination of ground-temperatures 
on islands (McDonald's Islands, xS .Maquarle, South 


Orkney, &c.). i , 


Pror. Hem, of Zurich, has visited Fettan, the village ig the 
Grisons which is being swallowed up by the ancient moraine on 
which it is built. He ascribes the phenomenon to the movement 
of underground. waters, and considers that the perils may be 
averted by certain engineering operations, which will probably 
‘be executed under his superintendence. 

“Prov, NAUDIN has observed & lowering of the level of the 
Mediterranean at Antibes (Alpes maritimes) which amounts to 
30 centimetres, ‘He believes the reason t9 be the rising of the 
coast throngh volcanic influences. The inhabitants of the coast 
ascribe the phenomenon to the recent prolonged dry weather, 
Dr. Faye of Paris has also studied the subject; and according to 
his opinion it is the recent high atmospheric pressure which causes 
the recession of the sea in that locality, 


Dr. Max Bucunan, the explorer of the Langa district, ` West 
Afuci, has reported on, his recent journey to „the Berlin 
“Gesellschaft für Erdkunde.” On December 10, 1878, Re had 
started on his journey from St. Paul de Loanda ip Malenge 
(lat. 9° 32’ S., long. 16° 38 E.). There he waited for -the 
_ay season, and by the end of Juby, 1879, he continued 
` his journey with a caravan nymbering 160 people. Without 
much trouble he passed the land of.the Songo, crossed 
the Quango and numerous other rivers, and penetrated to 
residence of tfe Kioko chief, Mona. Kissenge, who took 
to be^a merchant wanted to stop "him. Dr. Buchner 


managed to overoóme i 


` » . 
e . 








9" 39 S., long. 21° E.) entering Musegmbe, the residence of 
Mad Yambo, the Lunda chief, on December n; p79. Mu- 
sumbe numbers 2000 inhabitants, and is the Eldorado of the slave 
trade, “Muati Yambo and Queen L who reigns inde- 
pendently, received Dr. Buchner in solemn andilnce, but as the 
chief also believed him to bea merchant, he did not permit the tra- 
veller to proceed further Into districts whence he himself purchases 
slaves and ivory, in which he does a large trade, Dr, Buchner 
remained at Mussumba for six months and then pretegded to 
return, Near the Kassa: River he turned to the oder 
to penetrate into the unknown districts by the land of the 
Tukung? This attempt however failed. Two other attempts 


4 


to reach Kilua (Musta Kumpana’s residence) also failed through . 


the positive resistance of the iphabitants, and the mutiny of his 


guides and carriers, Thus he was compelled to return to 


Malansh. 
d'ax deaths are announced of M. Antgige Alexandre Brutus, 


Busry, member of the Academy of Sciences, an eminent chemist | 


and physicist, at Marseilles, on February 4, aged elghty-eight ; 
of Dr. Franx- Schlegel, director of thé Breslau Zoological 
Gardens, on February 7 f of -Frederick Warrington of Tripoli, 
who for over fifty years hospitably received and liberally assisted 
all African travellers who started from Tripoli for the interior, 
on January 26, aged seventy-four ; of Herr Blasius Kleclak, a 
'!Commisar" on the Dalmatian island of Lesma, and wel- 
known as a conchologist, on ‘January 12 Jast; of ‘Dr. Simon 
Syreki, Professor of Zoology at Lemberg University, an eminent 
ichthyologist, on January 14, aged fifty-one; of Dr. F. J. 
Stamkart, formerly Professor at the Polytechnical School of 
Delft, Holland, an eminent mathematician, who died recently at 
Delft, aged seventy-seven; of M. Felix Billet, Dean of Dijon 
University, corresponding member of the Academy of Sciences, 
and author of numerous physical works and treatises, who died 
at Dijon on January 29, aged seventy-four. —' 

A COMPANY has been formed at Palermo with the object of 
constructing a railway to the sammit of Mount Etna, in initetion 
of the Vesuvius Railway. 


_ THE International Polar Commission has: imed the first 
mmber of a special publication, edited by the President, Dr. 
Wild, to appear in regular numbers, for the purpose of insuring | 
jhe rapid and continuous dissemination of intelligence relating” 
to the International Polar Expedition. This number gives a 
sketch of the history of the scheme, the programme of observa- 
tion, and a brief statement of what has been done, 


Tux German Government has appointed a Commission con- 
sisting of Prof. Neumayer, Capt. von Schlelnitz, Drs. Nachtigal, 
Dorgens, and Ernst Hermann, with the object of making the 
necessary preparations for erecting the German Meteorological 
station in the North Polar Region in conjunction with theher 
States participating in the International Polar Research recently 

eplanned. The Commission wil meet at Hamburg daring the 
present month. » 

` PREPARATIONS for a North Polar Expedition, which is to start 
during the present year are being actively made in Holland. 
The lead ts taken by Prof. Buys Ballot of Utfecht. The Sesond. 
Chamber has granted a fübeidy of 30,000 florins, and a committee. 
has been formed at Utrecht which mtends to raise the additional 
fonds that are netpssary by means of public subscriptions. . >» 

THE Rusfian Geographical Society have resolved to fit out an 
exploring expedition, to Novaya Zeny, and to give the comfnand - 
to Andreleft - 


THE first annos] Weir aer s eeting of the London satan 
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' Association, also Dr. Aclaad, Dr. Andrew Clark, Dr. Lauder | rums behind. Each winter a talo of 


- Brunton, & ^ It seents that of the 192 members of the Asso- 
Gatien aq ere medici! men 


WE seg from a report in the British Guiana Capris that the 
- Museum in Georgetown, belonging to the Royal Agricultural 
and Commercial Society, is making excellent progress. Mr, Im 
, Thurn, who has already done good. work for ecience in the, 
gor tus returned to take charge of the Muzeum, and the 
efogma ie proposes to introduce,.with the approval of, the 
satiate ione Dd gars 
value, as well as of practical importance ir ith the 
Ero rac the resources and industry of the Coleny. Mr. 
_ Im Thum is anthorised by the Society to bring sut s skilled 
' Germen taxidermist, so that in time the Museum will probably 
have a valuable collection of*birds, 


THE Italian Government has published some interesting fists 
velating to the state of the*public instruction in that country: 
The recent law on primary schools has been applied to 
4533 communes of the 8276 existing. in the Peninsula and 
surrounding islands, ‘Phe number.of *pablic teachers in these 
_ schools is 41,000, vir. 20,700 males and 20,300 females, Out 


of a population of 26,801,194 the pupils are 1,048,000 males 


and 853,429 females, fora yearly expense of $1,000,000 francs 
—26,000,000 for wages and 5,000,000 for matériel, There are 
besides 7422 private primary schools with 7422 male and 4444 
female teachers, but with 92,228 female and only $3,000 male 
` pupils. There are also in the kingdom 17,161 male evening 
schools for adults and 472 female, the first with 439,524 pupils, 


^ and the other with 16,063. Females largely preponderate in 


‘Sunday schools ; there are only 592 schools and 21,9-4 puplls for 
“male Sunday instruction, and 5979 with 191,243 for females. . 


EARTHQUAKES in the northern alluvial districts of Europe are 
certainly of rare occurrence. Reports from many Jocalitits, 
howerer, prove that an earthquake wes observed in North 
Schléswig and South Jutland onJan. 14, between 10 cnd r1 p.m. 


- The phenomenon was observed at Hadersleben, Kolding, Klitland, 


Ringljobing, &c. Early in January numerous shocks were 
observed upon the island of Chios, The western fort of the 
island Continues sinking deeper and deeper, so thet its disap- 
` *pearance below ses level is short] expected. ` 


.M. UjyFALVY has returned from his journey to tke Western 
Hiinalaya district, undertaken under the auspices of the French 


3 Government. This was the fourth scientific expediton under- 


` taken ‘by M./Ujfalvy: He again brings large ethnographical 
„collections, alo numerous anthropological rpecimecs, skulls, 


` samples ofehair, ind measurements, 


B 


‘the programme. of the Second German | Geogra- 
phentag,” to be held in Halo on April 12-14, an -nteresting 
. mesting may be expected. The paper» which are to be read are 


^ all'on subjects of scientific interest, and afford one more proof 


of the highly sclentific pace pidan which Génmans have* of 
' Geography. : : 


Tür ‘ ‘ Handboqk of Cinchona Culture," by Kari Wessel 
van f Gorkom, formerly Director of ‘the Government Cinchona 
Plantations in Java, has been translated by Mr, B. D. Jackson, 
Botanical Secretary of the Linnean Society of London, and will 
be sbSitiy published by Trubner and Co, 


FIAGRATIONS have at all times been the liens cf Japan- 

eso towns., It has been said fhat Tokio, the „capital of- Japan, is 
rebiilt once in every seven years, During the winter of 1880-81 
ie wal calhlated that three-tenths of the city was destroyed by 
fire, Almos? the whole commercial quarter, situated, ip the 
prat of the Nb, ddisappengs, leaving npthing at h-ockened 





d 





from alinost every town. in Japan, ` Various modes of meeting: 
or preventing calamuties of this description have been suggested, , 
A systemeof national insurance has been proposed ; the arrange- 
ment of the towns in sections, each surspunded by a large wall, 
which would confine fires to a single quarter, as in Peking, was 
mooted last year, but as yet nothing hes been done. Expense 
has generally been the the chief obstacle ; but a paper % the last 
(the 25th) number of the Mittheilungen der deutsche Gesellschaft 
fur Natur used VolkerkPade Ortasiess, by Dr. O. Korschelt, a 


desolation comes ` 


chemist in the employ of the Japanese Government, suggests an ji 


economical, and apparently very practcable, way of des : 


the difficulty. Ths paper deals with Japanese soM as a natural 

cement material. He shows that the usual sojls.on'the plains of 
Japan, derivec from volcanic tufa, closely resemble pusxolana 
and frass in composiioh, ahd form the basis of an excellent 


cement, Chemical anc mechanical analyses of several of these tufa . - 


soils are given; their specific gravity is less than that of any other 
soils except those containing very large xmounts of vegetable matter, - 
Mixed with one-sixth their v6lumo of lime, these solls form excel- 


lent cement fcr building purposes, and the writer points ont: , 


that by using such materials the Japanese could substitute stone 
houses for wooden ones in riearly all their provinces in a very 
simple and economical manner, and thus sveto a very large 
extent the enormous. annual waste of substance which occurs 
through fires. There is no lack of this material; the higher 
lands of the city of Jedo stand on beds twenty feet in thickness 
Referring to the agricultural relations of these soils Dr. Eorschelt 
coincides m the view previously brought forward by Mr. Kinch, 
that these soils are not by nature chemically rich, at all erants 
in ther mmecx- consti-uenty, bnt that owing to their physical 
properties, which in turn are dependent mainly on the large , 
amount of easily decomposable ‘reolitic silicated they "contain, 
dcr MM C A D ee 
by the: people. 

AMONG the papers in the last number of tho Mittheilungen 
is one by’ Dr. Naumann, on the Trias formation in Northern 
Japan; by Dr. Dodacia on. Japanes- mirins fakes, and iie! 
analysis of a fragment of meteorito by Dr. Korschelt, : 


Tux Peithshire Natural History Society have issued Part 1 of 
the ffrat volume of their Procendings, It is neatly got up and 


contains abstraccs of thé various papers read at the meetings, 


tee ee 
is so favourably situated, 


THE Ausland states that M. Raffray, the French Vice-Consul 


„at Massowah, discovered i the Land of the Gallas in the 


mountains of Oebal (Sabul?), at ten different places, rocks of - 
which the 1nteilo7 was excavated and transformed into places of, 
worship. He is 5f opinion that these rocky chapels date from | 
the fifth century. 


THE 200th amnivermry of the birth -of " Yohais TERN 
Boettiger, the inventor of porcelain, was celebrated at his birth- 
place, Schleiz (Germany), on February 4. . The Roygl porcelain’ 
factory of Meisser sent an artistically designed votive tablet to 
the civic authorities of Schleiz, which was fixed to tie ‘“‘Rathhaus” ` 
of thattown on that day. ° 


Tux addjtlons b the Zoological Society's Gardens during the: 
past ‘week include a Mule Dear (Cirrus macrotis 9) from North 
America, presented by*Judge Caton; a Bauer's Parrakeet ^ 
(Platpcercus senarius) from A presented by Mr. S 
‘| Draper; & Commen Burrard (Bur vulperis), British, presented 
by Lord Walsingtom, F.2.5.; & Common Raven (Corvus corax) | 
fron ScqtRind, presented by Sir George Leith Buthanan, Bart. ; 
an African Elephaat' (Elephas africanus, d) from Atia, depo- 
sited ; two Grey headed Lore Birds (Apügornis cana d 9 ) from 


` 


^ 
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Madagascar, a Common foot, (Fulica atra), British, a Blaubok 

(Cephalophus pygnæus) from South Africap three Pluto Monkeys 

(Cercopiihans piut from West Africa, purchased; an Axis 
_ Deer (Cavus axis d), born in the Gardens. e 


w— 


: THE INFLUENCE OF MATHEMATICS ON 
CAE PROGRESS OF PHYSICS 


R JN discussing the value of a given study, a lecturer is by 
d common consent allowed—som even in private duty 
bound—to erate the importance of his sqbject, and to pre- 
sent it to Hig eticce enlarged, as it were, through the magni- 
fying power of a projecting lens, so that the details with which 
he has necessardy to deal may ‘be brought into more prominent 
view. In an introductory lecture such as it 1s my duty to give 
to-day, the speaker need the less feel any scruples in following 
the usual custom, as diffaeat subjects are treated of in successive 
years, and the hearer may, after the lapse of a short cycle, strike 
a pretty fair balance between the various branches which have 
successtvely been brought before him. But although I ind 
have felt tempted to-day to insist on the advantages of App 
Mathematics as a separate subject not only worthy of study, but 
second to none 1n interest and im ce, and though I feel no 
doubt you would have accorded to me the indulgence which 
everybody requires who endeavours to lay an abnormal sh ess on 
the ments of & le branch of human knowledge, I prefer to 
found the claims cris subject which I have thc honour to repre- 
sent in this coll not so much on its intrinsic value as on the 





in fluence it has on d uua of other sciences. For no 
subject' can stand by itself, and the utility of each must be 
measured hy the pert it takes in the play of the acting and re- 
acting forces which weave together sciences Into & common 
web. 

The growing importance of mathematics as an ald to the study 
of all sciences is daily becoming more apparent, and it may 
indeed be questioned whether at the present time we can s of 
physics as apart from applied mathematics, — Rlemann's opmion 
that a sctence of physics only exists since the 1nventlon of differ- 
entia] equations is intelhgible ; but howerer close the connection 
between physics and ematics may be o may become, their 
Gore in the earlier Has been altogether independent. 

may be said to have been the founder of mathematical 
physics, and amongst his successors have been many who showed 
a greater inclungtion towards pure mathematics than towards 
physics proper. On the other hand, we can trace back the 
ancestry of our experimentel physicist and that of our modern 
Led books on science to the Middle Ages, where we reach J. 
ptista Porta and his books on natural magic. Even eighty 
years ago the fullest account of the state. of experimental 
science was to be found in '' Wiegler’s Naturliche Magie," a 
book of twenty volumes, in which scientific i and 
conjurers’ tricks are alternately described. ut since the 
of this century the importance of the mathematical 
treatment of purely phymcal subjects has steadily grown, and 
&fty ago the two sciences were already ciently united 
to induce the founders of the British Association to join them 
together into one section. From that time until the present year, 
when the mass of work necesmtated a tem separation, the 
i and the pure mathematician could be seen at the 
annual meetings listening, or at least appearing to listen, to each 
other's investigations, and the Influence which men of science on 
these occasions had on egch óther may be taken to represent 
roughly the mutual influence of the two sciences themselves; it 
was substantial, though in great part unconscious. I could not 
attempt to-day to give you a complete historical survey of the 
effect. which the contact—one might often say the collslon—of 
the two sciencef had on the progress of each; even that part of 
the subject which I have Mosen for special consideration 4s too 
vast to be successfully confined withm the hmits of a single 
lecture, and an incomplete sketch is all I can offer. e 

The influence of mathematical investigations on physical 
theories is not restricted to any singl@stage, but makes itself 
sppe. throughout the whole course of their evolution. Before 
a theory is even started, the mafhematician is often necessary to 
prepare its way. Hehas to clasmfy complicated facts in a sys; 
tematic manneq, and working backwards from the phenomena 


' LA lacture introductory ‘to the Sesmon 18828. of Owena, Collage, 
Manchester, by Arthur Sokuster, PhD, F.R S., Professor of App 





presented by nature, he endeayows to fpd out which of them 
are necessary consequences of others, and which require 
independent hypotheses for their ion, It is In this way 
that the works of Poisson, Green, Gauss,and of all those who 
have followed in their footsteps, may be said to, have laid the 
foundation of the theory of magnetism and elech icity, fithough 
we do not yet as possess any physical notions as to the causes of 
these phenomena, The true power of mathematics, howevei, 
comes into play only when the physical inventor has done bis 
work, and formed distinct matenalistic conceptions whiu h 
allow themselves to be expressed by mathematical syggeeii. lt 
is then that the consequences of the theory are to be worked ®ut 
and tested by experiment. In order to be convinced of the truth 
of any hypothews, the scientific world wants quantitative exper- 
ments, Nfmbers form the connecting link between theory and 
verification, and they always imply mathematical formule, how- 
ever simple these may be, ' Offen two rival theories are on therr 
trial and the mathematician is sup to find out where their 
conclusions differ and where ciucial experiments are most likely 
to queue definitely between them. It 1s 1emnrkable, however, 
how much more often physical or even met&physical considera- 
tlons have decided between two theories than arguments derived 
from mathematical reasoning. So-called crucial experiments, as 
a rule, come either too early or too Inte. Sir Humphry Davy's 
experiment was absoluteMr conclusive against the 

theory of heat, bat scientific ideas were not ripe yet for the dis- 
covery, and his experiment had no marked effect on the progress 
of science. The crucial experiment here did not involve any 
mathematical deductions; it is otherwise with that which might 
have decided between the two theories of light. according to 

light travels moie quickly in water the 


water is the slower, and this distinction is founded on the neces- 
sity to account mathematically for the laws of refraction. Bat 
when Foucault actually made the experiment, and gave a death- 
blow to the theory, that theory was already dead. 
There was then only one scientific man of note left who still 
viewed the me with suspicion, and his suspicions 
were not alla 


by crucial pe But if mathematical 
‘deductions not decided as o as they mght have done 


between two rival theones, they have constantly strengthened 
and confirmed our belief in physical hypotheses by inyenung 
new ceses which t test the , and whi aa 
experiment snp the mathematical deduction, esta it 
on a yet firmer basis. 

The most important of fll the functions of mafhematical 
physics, however, and perhaps the only one through which 
mathematics has hed an unmi ed beneficial influence pn the 
progress of physics is derived its power to work out to 
their last consequences the assumptions and hypotheses of the 
&cperimentalist. ` All our theories are necessarily incomplete, 
for they must be general in order to avoid insurmountable diffi- 
culties. It is for the mathematician to find out how far aperi 
mental confirmation can be pushed, and where a new hypo 5 
is necessary. Facts apparently unconnected are found to have 
their origin in & common source, and often only a mathematiclen 
can trace their connection," It is here thet the pure erpen- 
mentalist most often fails, A new experiment givesgresults to 
him unexpected, and he is tempted to mvent a new theory to 
account far a fact which may only be a remote consequences a 
long-established truth, Many examples might be given to show 
how mathemaücs often finds q ser e unsuspected Pigh 
*pare experimentalist, but one may be cient. Tay of t 
parung througha heavy glass placed in a magnetic fiel, in the 
direction of the lines of force, is doubly refracted as it comes 
out, To none but a mathematcian is it clear that this 1s only n 
direct consequence of Faraday’s discovery the magnet turns 
the plane of ‘polarisation of the ray on its passage throughethe 

lass, Happily this feet was first worked ont theoretically; 
Fad it been otherwise, we should have heard much of the power, 
of the magnet to produce double refraction. 

In addition to the many services actually rendered by mthe? 
matical treatmont, the mere attempt to put physxicaletheories into 
a foim fit for such a treatment has of*en been invaluable in clegri 
the theory of all unnecessary ap gail presenting it i the 
simple puity which may bring itx den fadıngs to light, or 
may suggest valuable generalisations. Instead of dea[jog, Jow- 
ever, in a general mannergyith the various ways in which mathe 
matics have been useful in the prosecution of Oe ird investign- 
-tlons, 1t will betbetter fo give a shert accoung o 

hd 


thee growth of | 
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ysical tp and to illustrate the subject of 
by a few digremions suggested by the historical 


As a-first exampleel chose the progress of the undulato 
* fheorpof light, T ere Is no other branch of physics in which 
me of mathematics has been-more successfully shown, 
re one, which shows the relations of ental to 
mathematical ics ina truer light. At firat we had 
mental facts ahead of theoretical explanations ; then we tad the 
'undulatory theory, which placed theory in advance of expei- 
ment; now again a fevermi has taken place, and un- 
ined experiments will remain unexplained until we shall be 
tg form more definite ideas of the relations between matter 


some of our 
this 
developo t 


ad the luminiferous ether. x . 
Huyghens first worked ont sclentificall Eu esis that 
light consisted of the undulations of an’ medium, 


But as those who adopted the rival | deny ot profemed ai explain 
- equally well all AN which erally known, 
the tfic wor, a ben to walk in Newton's footatép, and 
_ to reject what they ed to be the complicated and unneces- 
sery assumption ọ$ «n universal medinm, The corpurctlar 
theory « eemly éxplaifi’the ordinary laws of reflection and 
refraction, Its attempts to explain the colours of thin plates 
and the fringes of shadows were less successful, but experi- 
mental investigations ef the«e phenomena were not sufficiently 
.&dvanced to bring these facts prominently into view, nor had 
their true explanation as yet been given. It was only when 
mathematical analysis was applied to the undulatory theory that 
its enormous advantages were discovered. Neither of the men 
to whom we owe the greatest advance which has yet been made 
in the gclence of light was a professed mathematician. Young 
wase medical man, Fresnel was an engineer; nor was the 
subject, when these men took it up, in a state which would have 
attracted a mathematician, Conceptions distinctly physical had 
te satisfactory bad to be 
made, Ther chief claim to.our de reste, not so much on 
the mathematical treatment they ve given, as on the fact that 
- they left the subject in a state sufficiently advanced.to allow 
mathematicians, even without special physical proclivities, to 
“take it up, extend it, and establish its foundationse more firmly 
than otherwise they could have done. 

The different manners in which Young and Frenel set to 
work to to the scientific world the truth of their favourite 
hypothesis, and the corresponding difference in thelr tuccess 1s 
especially interesting for the which we had in view. 
Both me had considerable mathematical ability, and of the 
two, Young perhaps had the greater inclination towards pare 
meth yet he avoided wherever he could the use of 
mathe symbols, and disdained to bring forward etperi- 


'«gnental verification for what he considered sufficiently clear 


without. It ıs to Young that we owe most of io phyaieab 
conceptions which have secured a final guccess foi the 

theory of light, He was the fist to explain the principle of inter- 
ference both of sound and of light, he wax the first to bring 
forward the idea of transverse vibrations of the undulations o 

light. The most diverse phenomena were by hin, 
bnt their easy ex) lanation was~s sufficient proof to hm of the 
_ theory he pas ‘defending, and he did not trpuble to verify his 
` cbnclu-ions by extenmve numerical calculations. It thus hap- 
` ` penada that although Young was fintin the field in furni-hing 
the true explanation of complicated phenomenn, Freanel, apply- 
- ing mathematical analysis to a much greater extent, had a much 
more potent influence in turning the scale of public opinion m 
favour of their common theory. 


` Though Fresnel’s firt memplr blisheď fourteen years 
Youngs ergs had established the Debs le oF interference, 

had'remamed unno him as well as by 
iie panie we worldein general, and F Was surprired and 


irritated to hear that another had been fn the field before him. 
- But everyone mu t agree that the chief share in securing the 


final trrumph of the wave theory belongs to Fresnel, nor can- 
* theresbe any doubt that this is due to the 


calcola- 
dons which ke applied to cases easily by experiment. 
For there is a great fascination in a table with One. column 
_headéd “calculates,” anoihes headed ‘‘ observed,” and a third 
epg the diflerences withsthe decimal point as much ta the left 
ble, And it is right that such tables shoud Fore deua 
d UNE bistory of science, for wb atever 


1 i For my part it a my pida and pieasùre, e far es T'en ablas toper- 
V —Peacock's '' ifo aj Yomg” P. 477 
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fateof a partially "accepted th the one solid legacy which 
it will leave behind ter its d desi fhe array of numbers for 
which in its +uccessiil stege it has given a wufficlently correct 
account, 

Fresnel invented different pieces of a VAN to test Young's 
simple supposition, independently made je him, that waves may 
he made mutually to destroy one anothír by addition, the crest. 
of one wave beirg superpored on the hollow of another. ae ls 
necessary that the waves should originally be dpi 

le source of light, yet they must seem to diverge Signa 

erent points, ‘The necessary tal conditions were 
fulfilled thet dae of dr Ai e light from two 
mirrors slightly inclined to` each other. e light diverg 
fram the two of one soprce was allowed to cross; 
bands alternately us and dark were m at the places 
where the waves overlapped. A rough microm of his own 
construction served to measure the intervals between the bands 
at various distances from the mirror, and Fresnel succeeded ia 
obtaining sufficient data toe test his theory. ^ It cantot be my 
purpose tq follow Fresnel and to describe all the varigus devices 
which he invented to confirin his views, and to establi h the true 
a convert 
of Arago, the greatest au the most 
influential] men in scientific* matters, both Laplace and Poisson 
djsdained to consider the theory. The mathematical basis on 
which the theory rested seemed to them to be weak and inrnffi- 
clent. No doubt they were right; for many a«sumptions made 
by Fresnel were daring, and only justified by the results of 
further more careful mvestigations ; some of His assumptions even 
were inaccurate, It was only u hen'thé phenomena of polarisation | 
and-double refraction were explained that Laplace acknowledged 
the great power of the undulatary theory, and with à remarka 
inconsistency pablicly stated his admiaton for Fressel’s work, 
after a paper which Ís mare unrati-factóry from a mathematical - ` 
point of view than anything else written by Fresne. The oppo- 
sition to the undulatory theory offered by the strictly mathemati ' 
cal sc¥ool no doubt eren din rapid acceptance by the geheg! ` 
body of scientific men, tu: 1t 18 doubtful whether its fina] success 
was delayed. On the ccntrary, Fresnel was spurred on to greater ` 
exertions, and the excitement caused by the violent views taken 
by the opposed panies-rendered the question a burning one, 
which it was necessary to settle definitely. The mpertial alate 
vers had; at the time of which we are 
ment for suspending their j ent. 
mena, now known under the title of hende of polarisation, - 
were unexplained as yet, and it seemed doubtful to them whether 
the undulatory theory could successfully overcome the difficulty. 
Then, as before, it was Young who first gave the physical ex- 
planation, while it was reserved for Frand. 
the explanation nas sufficient to account numerically for an the 
observed facts, 
- Those who first started the idea of luminous undulations 
founded their belief in great part on tbe anslogy between the 
phenomena of light and-those of sound. In a wave of sound 
each particle moves ia the direction in which the waves are pro- 

and it was natural to make the same ruppomtion for the 

waves of light. Yet the mass of unexplained facts forced Young 





to consider the alternative cate ôf waves in which’ the motion js ` 


in a‘plane at right angles tc the direction of ation, The. 
wares of water in which tuch a motion par es place may 
have grven to Young the first idea of 2 seppoduon w which, as he 
showed, could accoun: for many apparently singular phenomena, 
But his want of taste for calculations as well as for 
mental verification prevented him from rea the full fruits of | 
his fertileldeas, Fresnel tells us that when he-fimt conceived 
independently the idea cf transverse vibrations he conmdered 
bride Re coptrary to received ideas on the naiuté of 
ons of elastic fluids, that he hesitated to agopt i ded he 
adds :, Mr. Young, more bold m hisponjectures and con- 
fiding m the views of geometers, pub it before me, > though 
he wien ught it after re." But when once the question 
esnel applied to it iu. patient skill which, either 
byo strict ek e geducnons or by happy guesses and 
assumptions surmounted all difficultes The phenomena òf 
double refraction and ther congection with polarsation were 


now oie te fal and all the varied phenompra of hght seemed 


ollow from tte simple suppoeition of waves of. 
furens wibratidna Such a successful applicamon of mathe- ` 
tionso the investigation of physical phenomena 


had not been heard of tin the time of Newton, and could not ^ 
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fail in the end to procuce, its dus effect, The supporters òf . ~ 
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Young and Fresnel” more numerous “and confident, and 
"the scientific societies andy acknowl ghe services rendered 
by both. Young was elected one of the eight f reign members 
of the French Adademy, and Fresnel received the , Rumford 
Medal of the Royal Society, which, however, only reafhed him 
on his deathbed. © - e | . 

The undulatory theory 
could be taken up by the mathematician pure and simple, Its 
foundatiogs had to be rendered more secure, and its consequences 
iad to Pe worked out to agreater extent than even Fresnel had 

. 4 . 
The scruples which hindered most of "the French mathemati- 

oo ping Fresnel's T shared by Poisson, 

luced from his equations a tap rendy PME 

According to resnel's formule, the centre of the w of a 

small circular disc formed & luminous point should be as 

bright as if the disc were absent. * But, however curious this 
result might be, jt had been observed jast 100 years before 

Fresnel's time, and as that experiment had been completely for- 

gotten, Folman theoretical conclusion had again to be subjected 

to the test ent, when it was fe to be completely 
: panties cra pe 

But the most remarkable disco made solely by calculation 

was the so-called conical refraction, theoretically deduced from 

Fresnel’s wave surface by Sir Wm. Hamilton. Thet great 

mathe natician had found a point, when looked at through a 
. crystalline plate cut in a certain direction, should appear not as 

a point, but as a and the fact was verified experimentally 
‘by Prof. Lloyd. discovery has always been considered 
one of the greatest triumphs of mathematical physics, and justly 
ranks tn equal termsewith the discovery of the planet Neptune 
by Adams and Leverrier. It is necessary to remark, however, 
that and ed conclusions, especially when they 
have been arrived at after complicated mathematical transforma- 
tions, tempt us sometimes to the additional su 

which their verification gives to the theory by means of w 
. those conclusions have been reached. It 1s extremely ufilikely 
that any theory should'account for all the facts explained by 
^Fresnel, and not also for ell thos& discovered by his successors. 
Asa matter of fact, Fresnel's wave surface is not the only one 
which has been suggested, but as they all contain the singular 
points at which the conical refraction is produced, this pheno- 
mehon is no proof that Fresnel’s equations are strictly correct. 
It often happens in mathematical explanations of physical phe- 
nomena that the equations originally deduced contain a series of 
constants_which are then determined to fit the experiments, This 
process, ud NUT timate, does howerer often prove 
only that the theory in giving us a useful formula of 
i lation, and need not be conclusive in favour of the ideas 
w have led to the Formula. In a considerable number of 
cases, such as the reflection of light from metals, and even the 
theory of double refraction, we have different formulae which all 
pe as far as wo can test them, a sufficiently correct account of 

6 facts, and none of them therefore prove anything in favour 
of the views which the different authors of the equatlons- have 
put forward. i 

Before leaving our consideration of the services rendered by 
mathematics tu the_undulatory theory, we mwt not forget to 
notice the mathematical investigations means of which its 
foundations have been placed on a sefe basis. Tho 
investi of 


cieased the confidence of mathematicians in physical theories, 
ag ae prepared tho. way for ee 
As I have aheady remerked, it is one of greatiokjects of 
mathematical physics to investigate how far we can safely push 
certain assumptions and where a new hypothesis mua be brought 
into play. And, indeed, when we ave carried our- calculations 
as far as wo can, when we have expesimented and measured -as 
much a» we can, "wo find that the undulatory theory as it stands 
diei though folloaing «p to & certain point with mar- 
` accuracy the true coarse of nature, shares the common 
-fate of all theories, and leaves a vast quantity of facts ugá- 
plained and Waiting for more complete investigatiofs, -Nor is 
this to be wondered at; cuf amumptions as material 
medis may in many fases give correct results and no doubt 
` z . e 
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answer well as a first approximatien, but we arrive at a 
point where such a material medium can no longer bẹ considered 
homogeneous, and here our conclusions must break “down ; but 
it is to mathematics that we must look for the next great step. 
The progress of the science of optics dunng ghis century has 
shown us how much mathematical calenlation can help to este- 
blish a great and important fact such as the existence of that all- 
Pere aalan ae ee eee constitute light, and 
may review more quickly the recent progress of other es 
of science. / N : i 
In the science of heat we do not 

tlons to show the superiority of the mechanical over 


cular theory. Sir Humphy Davy’s experiment shows 


leala- 
corpus- 


that heat*cannat be a substance, and Jonle’s ctl ee 


further to* illustrate the great advan of the mechanical 
theory. The mathemaucal treatment of thermic problems was 
not required to esteblish a thebry, but was suggested by practical 
considerations, The important qugstion, how much work we 
can get out of a steam-engine first attracted mathematicians, and 
oupof this question the present science of thermod may 
be sid to have arisen! Carnot, who gave the initial impulse to 
these- mathematical investigations, in his papers that 
heat was indestructible, though he seemed personally inclined to 

er the mechanical theory, which denied that indestructibility, 


ots investigations were only gradually appreciated, and it. 
i Thomson 


. was only when Clausius and corrected his theory so as 
to bring it into eccordance with modern ideas, that general atten- 
tion was directed to the subject. It was found thet so many 
important consequences of physical Interest (as the lowering of 
the freexing-point of water by pressure) followed out of Carnot's 
corrected reasoning that the mechanical theory ndw rapidly made 
its way, and though, as already mentioned, the proof of its truth 
Tests-on a perfectly simple experiment, mathematics must be 
considered to bare pad an Ihportant share in the final establish- 
ment of that theory. : 

It seems impossible to speak of the services rendered by 
mathematics to the progress of our knowledge of heat withont 
mentioning the great law of the dissipation of energy. No two 
pert than mathematics and metaphysics, 


perum such as the principle of least action, have been taken 
to show tbat 


could not fail to be used in the discussion of its sudden and 
abrupt beginning: . These metaphysical speculations react again 
on py or purus bat ıt seems doubtful how far this 
indirect influence o 

*rate mathematicians cannot be held responsible for such an ex- 
tension of their power. , 

An offshoot of the mechanical theory of heat is the molecular 
iheory of gases, The idea on which that theory is based is not 
new, but it remained a speculation merely until, chiefly through 
the labours of Joule, the mechanical theory of heat was ex i- 
mentally established, and its laws investigated. "There Is perhaps 
no branch of science in which math cs has had auch unex- 
pected results in forming and confirming our faith in purely” 
physical conceptions. That matter is made up of stogweend 
molecules is an hypothesis which simplifies many physical and 


kou m provien It may, pn chemical grounds especially, be 
consid -a highly probable hypothesis, but we cald herdly 
haye obtained ehe confirmation emouneng to; proof which the 
idea has received of late years, without the ematical treat- 
ment which it has received at the hands pf Chak Maxwell and 
those who hgve followed in his footsteps. One of the most 
astonishing results obtained by Maxwell is the one subsequently 
verified by experiment, that »o long as Boyle's law is true, the 
coefficient of viscosity, as well as that of the thermal conductivity 
in a gas, is independent of the pressure. ‘This fact alone, 
which could never have been obtained without the ald of fheth®- 
matics, is asnfficlently strong foundation on whick we may rest 
our belief ta molecules lt would be extremely to 
follow ‘out the more recent derdopments of the m 

theory of gases, and to show howeboth mathematics the 
absence of mathematics have advanced its progress, bat i$ ic is 
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a go-d 1ule to say nothmg but good of thr dead, it is @ better 
one to say nothing at all ofthe living. 


I have elready alluded to the mathematical treatment of 
electricity amd magnetism. The aid of mathemm ics here was 
not to con a theory, but rather to prepare the way 


for one.g The *complicated laws, regulating the attractions of 
electric and magnetic bodies, and of bodies carrying electric 
cuirents, have by the aid of mathematics been redu to their 
simplest form, and electrical units have been connected with 
the ordinary mechanical units. This interesting branch of 
physceg will furnish us with an example af the services which 
mathem has rendered in directing the efforts of experi- 
menters into the proper groove. We need cnly compare the 
m c mearurements which were made during the last century 
, with those made in our own time. While the tariy investiga- 
tions gave us only a series of numbers impossible to mterpret 
withont a large quantity of accesspry data, which are generally 
omitted, modern measurements, even when made by non-mathe- 
maticians, have generally been ed by mathematica] calcu- 
lations and very often serve a purpose, "E 

I have hardly alluded, as yet, to the science of dyramxs, 
which is the foundation ofeall epplcatons af mathematica. Its 
progress has been s'eady mnce the time of Galileo, but all the 
marvellous results arrived at by Newton and his followers, 
results which fust showed the great fertility of applied mathe- 

- matics, are too familia to need any enumeration from me. The 
modern researches in hydrodynamics may perhaps not as yet 
have led to any definite result of physical interest, but they are 
rapidly progressing towards that end, and we may look forw ard 
to an increasing number of physical discoveries mace by the aid 

~of mathematics, i 

In tracmg the history of some of our modern theories, I have 
followed the usual plan of presenting the history o? science as 
illustrated by the diesoverie of our great scientific men. Ir is 
necessa y, however, to draw attention to the fact, and I have 
tried to keep this point in view throughout this discourse, that it 
is not always the most conclusive arguments which carry the day, 
and that secondhand thinkers have often had a more potent in- 
fluence in shaping the course of scientific history then those to 

- whom we now justly ascribe the greater merit of digcovery. In 
cur historical studies, therefore, we ought to direct our attention 
not less to that which has influenced public apinion, than to the 
actual soundness and originality of each discbrerer, ; 

If we ransack old books of science we often came across 
passages of long-forgotten wrihnge, ın which, when they are 
properly construed, when new meanings are to old words 
and obscure expressions are freely translated, we may trace a 
faint prophetic glimmering of a modern theory. Such passages 
have a peculiar charm for the student of scientific history ; they 
,are-often the only reward for much patient and otherwise use- 
less reading, and are int as showing the almos: boundless 
ingenuity both of him who made the statement and cf him who 
interpreted its meaning, But those who are fond of this process 
of exhumation ought not to forget that two are necessary to 
every advance in science—the one that ea ut and tke one that 
believes m it, and the course of history is as much effected by 
the second class as by the first. 

"A "s les in the ear 
*  .Ol him Lek ae gesto m the tongue > 
Of hım that makes it" 

AT entific man, in so for as he influences the of 
sc'eace, cannot be far ahead of his time, and b 
may be read and admired centurief after hus deatb, he will have 
wiitten m vain if he has not been appreciated his contem- 
poraries or by those who immegittely followed them, For our 
Present purpose, then, we must consider nat so much those 
mithematical argumerfts which appear now to us the most con- 

ones, but sugh as did conclusive to thase whose 

opliion they were meant to affect. But if we try to discover 
what arguments have had the greatest power in removing old 
^ preju ices and in causing a solid advance in science, we find that 

Üey hayo often been of the most flimsy nature. Analogies, 
sometimes nog even good ones, have succeeded where solid 

reasoning has failed, prejudices have been overcome only by 
other Prejudices, and a héllustration of a point of seconda 

importance may have mate a previously obscure theory l 
more familiar, though not more clear, to the popular mind. 
What? for fnstance, has the existence p Jupiter’s four satellites 
to do with thee question Whether the turns round the sun 
or the sun roupg the earth? Yet the dscoregy ofjhese ratéllites 
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though b> writings, 





has produced a genter revolution in fgvour of the Copernican 
theory than anything gle that Galifeo te on the subject. , 

Jf we look at the history of science from the point of view 
suggested by these considerations, we find thdt in addition to the 
legitimate ipfluenze of mathematics which we have traced, itx 
practical effects, through less rearonable gauses, have often been as 
powerful, The s-a-+ment that in science authority is of no avail 
against argument, is one the f of which must be looked for 
in the future, rather then in the There can be lile doubt 
that authonty has hed o great effect in all scientific revolutions, 


and the authonty of fga tiena eae NE always greater than 
that of other men of scithce. Men are thoroughly convinced in 
one of two ways only ; either by a train of reaso which they 


can fully appreciate, or by one which 1s entirely above their 
comprehension. To those who are particularly agnenable to the 
second kind of proof, mathematica bas always been a magic 
power. Many rerulis frs@ obtained by the help of advanced 
mathematics have since been deduced by more elementary rea- 
ton but it seems questidnable whether the original author 
would have been as successful in. overcoming the mertia of his. 


contemporaries 1f Ee had confined himself to language intelligible 


to the er number of his readers, It is no doubt due to this 
cause mathematical pa have brought wifh them more 
widespread convincing powér than we should now feel inclined 


to accord to them. e papers of Young, in which he avoided 
mathematical symbols, may appear to us sufficient to. establi h 

the undulatory theory of light; the arguments of Sir Humphry 
Davy, the experiments of Joule, may «eem abgolutely conclusive 
In favour of the mechanical theory of heat; but alihoagh the 
mathematical investigations of Fre«nel, Clausius, and Thomson 

could be appreciated only by a much smaller number of rehderr, 

they had a mcre povveizul influence in turning the scale of public 
opin.on in favour of the modern ideas. It seems sometime. 

almost as if it required an experimentalist to convince a mathe- 

matician, and a mathematician to convince the general world. , 
It 1s impossible to enter into ter detail or to exemplify more 

amply*the assertions whick past made without touching on’ . 
delicate and controversial matters, but on the present occasion it 
seemed to me to be spectally fitting to point oot that the coure 
of science is ns much affected by the appreciatrve faculty 
of receptive minds as b? thie creative faculty of the discoverer. 

It is given to few only to take an active and successful in 
the uction of sciertific work. The young man who i 
life with the idea of making a name as n scientific discoverer in 
hike the little grl in Puck who intended to become a profes- 
sional beauty. They may both be successful, but if so, it will 
depend as much on the ready appreaahión of their contempo- 
rartes as on themselves, Tho advance of science takes place 
through many channels, and each generation has its own part to 
play." Particular ideas, »erticular faculties are wanted at par- 
ticular times, end no one can foretell where success will be. 


Men who are now quoted as shini ing “lights would have passed 
away unnoticed had they lrzed at other times, and many a life 


has one of . t but unsuccessful work, because its ener- ` 
oe to a subject which was barren, or at least lay ~ 
ow fora tune. No one, for instance, who has attempted to 


read through J. B. Morinus' work (and I doubt whether any one 


has ever got beyond the cttempt) can fail to notice in him quali- 
ties which might have made a successful discoverer. In his 
method of determining longitudes by lunar distances Morimus 


has left us e lasting legacy. ing the greater pert of bis life; 
however, his energies were devoted to the study and application 
of astrology, and all the labour spent on that subject was thrown 
away, although he did his best to make his own prophecies come 
true, and, having predicted the, end of the world for a certain 
year, went through wich his share of the “pro i and died 
a natural death at the appomted me A cedo ere: was no 
reason why astrolégy when married to ematfcs should not 
have produced a healthy progeny, and«ooking y to the 
state of scienoe at the time, we can have little fault to find with 
the old astrologers ; it is only the long and sad experience of > 
their failure and disappointment that has given us the right to 
laugh at their uctrve efforts. g 

istory then does not teach us any royal road to success, But 
more important for the ultimate pPogress of truth than a solitary 
success 1s the training of the faculty which onables the sclentific 
my to judge correctly, and to appreciate the results of those 
who strike but new roads and extend the boundaries, of know- 
ledge- It seems to rhs to be one of the chief objects of an - 
matitution like this to Ering cp men, who, by consclentious cov- 
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sideration of scientific speculations, may help to give that solidity 
and elasticity to public opinion which n necessary for the rapid 
advance of science. * 

lf 1 say that the study of applied mathematics is pre anri 
fitted for the improvement of an acute and correct judgment, 
only evpiess a sentiment which, I am swe, 1s felt by each of 
my colkayues for his o*n subject. Where so many attempts 
me made, let us hope that cne may have the desired 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENGE — 


. CAMERIDGE.— The Smith's prize» were sdudged as follows :— 
‘lhe fint io* Mi. Herman, of Trinity College, the Senior 
Wrangler; the second to Mr. Yeo, of St. John’s College, the 
Second Wiangftr. 

Mr. W. F. R. Welden, B.A., of St John's College, has been 
nominated to study at the Zoological Stauon at Naples t.l June 
I, 1882. . 

Among the subjects for which Downing College offers. minor 
scholuships of from 40. to 70. annum (examination June 
6) are Chemistry, Physics, Physiology, Comparative Anatomy, 
and Bo:any. No candidate will be examined in more than three 
subjects, and two of them must be chosen from the first three 
named. Great weight will be given to special proficiency in 
one subject, The svholarahips are open to non-collegiate 





"students, pr to those who have resided les than one term in 


any college. In June, also, the College offers one foundation 
Scholarship in Natural Science, open to all members of the 
University who have not kept more than six terms. 

Prof.Stuart ba, begn elected a Member of the Council of the 
Senate until November 7, 1884, 1n the place of Prof. Cayley, 

igned. * 

The Burney prize for the present year is to be given for an 
essay on the following subject: '* The aera ed aigument 
for the exiatence of an intelligent and moral First Cause, as 
affected by recent Scientific Investigation.” e 

Mr. MacAlater 1s lecturing at St. John’s College on Methóds 
of Physical Diagnósis for medical students beginning chemical 
wok, Dr. Gaskel is lectunng on Respiration; Mr. Lea will 


. lectute in March on Physiological Chemutry. 


THE Chair of Agnculture at the Royal Agricultural College, 
Cirencester, vacant at the close of the present Session, has been 
offeied to and accepted by Mr. Herbert J. Little, of Coldham 
Hall, Wnbeach. 





SCIENTIFIC SERIALS 

Sour nal of the Asiane Society of Bengal, vol L part 2, No. 4 
(December 21, 188r), contains: W, 7. Blanford, notes of an 
apparently undescribed species of Varanus from Tenasserim and 
notes on other reptiles aud amphibia—T. Wood-Mason and L. 
de Nictville, second of rhopalocerous lepidoptera from 
Poit Blur, Andaman Islanda, with descriptious and notes on 
new or little-Lnown species and varieties (plate 14). This last 
adds tuenty-two species to the fauna .— ee de- 
:enption of a new species of Rostellaria from the Bay of Bengal 
(R. delteattla) —W. T. Blanfoid, a numencal estimate of the 
speuies of animals, chiefly land and fresh-water, hitherto 1eco ded 
from Bnüush lrai& nnd its dependencies: Mammals 405, Birds 
1681, Reptiles 514, Batrachia about 100, Fishes 1357, Mollusca 
land and freshwater, about 1000, Coleoptera, 4780, Hymenoptera 
850,- Lepidoptera 4620, Hemiptera about 650, Neuroptera about 
350, Diptera 500 (?) Orthoptera 350 (?) Arachnida 120, Mye- 
poda po Crustacea, land and fiesh-water, 100 A glance at 
these es and & comparison of them with the number of 
species known of the Aithropod orvers in Europe will show 


. Angls-Indian mmtornlists how much there is*yet to be done 


before the fauna of this great country approaches a! complete 
enunrration,—]. Wood-Mason, on Awrisus ctxmamionent, A 
Lew species fiom North-East India (plate 4). e . 
Annalei der Physik und Chemie, No. 1, 1882,—Determina- 
tion of tempeiature-changes in exparfsion and contraction of 
metal wires, end the mechanical equivalent of heat, by H. 
Haga.—Diseussions on the Fofirler-Poimon theory of hent-con- 
duction, by W. Hergésell.—Ou the relation of the freezing-poiuf 
of salt-solutiong to their laws of tension, by F. Kolágck. — He- 
muks on [err Wullner's note on the spectra of hydrogen and 
.—Frernel'» interference-phenomenn 
treated theoretically and experimentally, by H. Struve.—On the 
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applcaton of the telephone to de‘eruiuiig’the resistance of 

vanc elements and batteries, by B. LA —On the eaistene 
of a dialectric polarisation in electrolytes,"by R. Celley.—Ou 
the differential pulley, by C. Bohn. — Theory of refiaction on a 
geometrical basis, by A. Kerber.—On the* electric resistance of 
gases, by E. Edlund.—Remarks on Heir F. Auerbach's second 
paper Cupane reachon, by G. Wiedemann — On an apparatus 

r fe ier the phenomena of geysers, by the same.—On 
the Wheatstone bridge, by K, F. Slotte. 

Archrves des Sciences Physiques d Naturelles, January, 1882.— 
Experimental researches on the action of ponons on m 4 
by E. Yung. —Memoir on the new iegistering fero nce PE at 
Meteorological Observatory of Lausanne, by H. Dufour and H. 
Amstein.-e The landshp'at Elm, by A. Herm.—Resesrches on 
the ethers of mgft tartaric acid, by A. Pictet. 

LZatschrift fur wissenschaftliche Zoologie, vol. xxxvi., part 3 
(December 30, 1881), contains »—Dr. G. Haller, on the structure 
vf the Sarcoptide (bud ites- Dermnleichidg), plates 24 
aod 25 —W. Mau, on Sc ps armiger, O.F.M., being r con- 
tribwion to a knowledge of the anatomy and histology of the 
Anfehds plate 26 and 27 —Elias Metechuikoff, comparative 
anatomy studies :—(1) Entoderm forfü&ton in the Geryonida ; 
(2) on some stages of the parasite of. Carmartua, plate 28.— 
Dr. August Gruber, on rc grilaui, a troosition form 
(Mischform) between the Glagellates and Heliozoa, plate 29,— 
Dr. August Gruber, a contribution to a knowl of the 
Amezba, pee .—Prof. Herbst, the natural history of the 
bedger.— Prof. Butschli, contribution to & knowledge of the 
skeleton of the Radiolarians, especially that of the Cyitidos, 
plate 31-33. z 

Rivista Sceutifco-1ndurriale, January 15 —On radiophon:, 
by A. Volt — Two specmméns of tourmalme and beryl fiom 
Elba (with chromolrhographs), and Elban microlite, by A. 
Corsi. —Imects in winter, by P. Bargagl.—A means of fa.ili- 
tating the preparation of some insect», by P. Stefanelli, 





- SOCIETIES AND ACADEMIES 
LONDON 
Royal Society, January 26.—*' The Influence of Stre-s and 
Strain oa the ction of Physical Forces.” By Heibert Tomliu- 
son, B.A. Communicated by Prof. W. Gryls Adams, A.A., 


F.R.S. Part LI. Electrical Conductivity. (Abstract.) 
The temporary alteration of electrical conductivity which can 
be produced by longitudinal traction was measured for all the 


metal wires used in Part L, both in the hard-drawn and annealed 
condition, and, 1a edditan, for carbon and nickel. 

The electrical resistances of all the substances which were 
examined, were, with the exception of nickel, increased by tem- 
porary longitudinal stress, With nickel, however, of which 
metal a wire nearly chemically pure was at length with difficulty 
feocured (through the lindne»s of Messrs, Johnson, Matthey, 
and Co.), the resistance was found to diminish under longi- 
tudinal stress not canied beyond a certain point; but after this 
point had been attained, further stress began to inc.ease the 
resistance. The effect on nickel appears still more remarkable 
when we 1eflect that the óf dimensions produced by the 
stress, namely, increase of length and diminution of secuou, 
would increase the resistance. . 

The sfectfc resistances of all the substances, except nickel and 

aluminmm, wee increased by temporary longitudinal sers. 
With aluminium end nichel the specific. 1esstances neie diwi- 
wished by sess not cured beyond a certain limit. 
* One of the most remarkable features discernible in the result, 
is the aunilarity ef the oider of the metals to that of the order of 
‘rotational coefficients " of metal #recently given by Piof, Jell 
(NATURE, vol axiv. p. 46; abstract of a pote by Prof L. 
H. Hall at the meeting of the Brituh Assocmtion at York); 
indeed so striking is the jelatlonship in the ĉase of the metal 
iron, nnc, alumninm, arft nickel, thet there would appeu t» be 
n> doubt that a series of experiments made with a view of 
det the effecta of m ical stress and suam on thy 
“rotational coeffigents” would be of the greatest value. * 

Another peint to be noticed 1s that the alteration &f the specific 
resistances of the all;ys brass platinum-silver, and Gergien- 
silver, is much less than that of tbefseveial constituents of these 
alloys, and at first sight there would appear to be some relatrin 
between thealteration of resistance caused by change of een- 
perature and that due tgemechanicnl sẹress ; bat it has be-i 
proved by these and other experiments that the increase of 1e- 
sistance causedéby vite of temp4gfure 15 wu sf Me cases onc æ 

. ^ 2 . . 
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, ; afart from the fact that with nickel and | then at the lower temperature, beswoutd have also found, #ro- 

^ carbon the effects of change of temperature and of longitudinal | mides t rest after cooitug hod been allowed, that the 

"zc stress ape of ano te nature, it is evident that the former are | ticity of both iron and steel is temporarily diminished by. g 

to be attributed to c causes than mere expansion, — ' the temperature to roc* C. . ‘ E 
-.'" . Comgressior? was proved fo produce on the electrical resistance | The temporary alteration of suscepti to change of resist- | . 

of carbon a contrary effect to that caused' by extension; this | ance from change of stress, which i$ effected in the case of 

statement applies tothe alteration of ‘specific resistance as well | nickel by raising the temperature to 100° C., is as remarkable ak 

as of the total resistance. the susceptibility itself, and the maximum diminatio of resist- 

- Stress, applied in a direction transverse to that of the current, | ance which could be produced by stress when tfe mittal-was at - 

' was found to produce in several metals both temporary and | the temperature of the room was actually were than sevice that at 
of resistance of a nature opposite to those | 100° C. : Qo? Eras = 3 

resulting from longitudival traction. . ' The alteration of electrical conductivity which can be pro- 
- Stress applied eQually in all directions by means of an T alion sus tarfu studied, ande full accoùnt 
Eois edidi e to diniinun ean ean oe ee of the modes of experimenting, of the ap employed, and ‘ 
ard iron; and the experiments showed that the lowering of the | the precautions adopted will be found in the piper. e sub- 

De dud M freexing-point of water can be accurately and | stances examined were dron, steel, nickel, cobalt, bismuth, - . 

y measured by observations of the change of electrical | copper, and zinc, and in al] cases, except that of copper, it was 
resistance of a wire, . : proved that longitudirs] maagneti«aton increases the electrical 
The total resistance of most metals is permanently incrgased | Tesistunce, whether the substance isin an annealed or unannealed 

. by permanent longitpdinal extension, but with nickel tbee/a/ | condition., ` R 1 s 
resistance is permanently wecreased, provided the exteńsion does | , Of all the metals examined, annealed nickel was by far the 
not exceed a certain limit: beyond this limit further extension | Most affected by a given amount of magnetising force. Si 
causes the resistance to increase. E The increase of resistance uced by.magnetisaton can be. 

The small effects which can be produced by permanent exten- | very accurately represented by the formula y=a. atè. p; 

, ston, hammering, torsion on specific ical resistance | Where y is the se of re-istance, a the magnetising force, & 
were very fully investigated, and are shown in the paper by a | the induced magnetism, and e, ò constants for the same «ub- 
series of curves, All the: metals examined, except iron and:| stance when the same aznourt of current per unit of area flows | 
nickel, have their specific resistances increased by strain caused | through the substance. af T 4 - 
by the above-mentioned processes, provided the strain does not In the paper, curves are shown ehibitiog the connections 


_hundred times m; pbi fr same amount af expansion by | ires used had been tested several times, frat at the higher and. ^: 


r’ 


„exceed a certaln limit, beyond this limit further strain decreases | between inorzase of revistance, , and induced- 
the specific resistance. In the case of iron and nickel, on the | magnetism. From these curves, and the fact of the abore- 
contrary, the specific resistance is at first decreased und afterivards | mentioned formula holding good, it is assumed thee the reeist- 
increased. g a3 - ance will go cn in | w'th the magnetiging fotce even when 
The effect on the resistance of annealed steel produced by | the latter is x great further increase of force does not 
h and suddenly cooling was also studied, and it was proved pode et peroepti Cien Q aga tam. 
that if the steel be heated to a temperature ander “dull red,” The" " magnetisarion whi Brice auras 
rudden cooling dérrrases the resistance; whereas if the metal be | undergoes-when a current is conducted through it, seems to have 
^ heated up to or beyond '' dull red," sudden cooling isreaser the | very little or ro appreciable effect on the electrical resistance of | 
resistance: the strain, therefore, caused by this prgcess, and that | the substance, so that, if we com the wesistances.of iron and |, - 
resuling from y mechanical treatment, are similar as | platinum, the -atio of tha two be independent of the electro- 
: their influence on the electrical renstance, n ed in DE ee - 
e amount of recovery. of electrical conductivity produced t stress on the alteration by magnetism ^-^ 
by time in wires, which are in a state of strain, is shown in the | of the resistance of an iron or nickel wire are of a somewhat 
- paper for several metals by g series of curves, and these exhibit | similar nature to those caused by the stress on the magnetic 
most conelusively the superi ofsplatinnm-silver aver German- | inductive capacity of these metals, and the seme may be 
nlver when an accurate copy of a standard resistance has to be | seid with regard to the effects of the permanent strains due to 
kept for a lang od of time; in of all the metals tested, | extension, torsion, &c. Longitudinal stress which may be made ` 
German-silver showed the moat tharked recovery of conductivity, | to dihinish ccnsiderably the susceptibility, to alteration of re- | 
© and platinum-silver the least. 5 ` sistance from magnethation, cannot even when’ carried to the 
~ ' jhe recovery of electrical conductivity is in all cases attended | extent of causing breakage, change the »atwre ofthe alteration...” 
-: with recovery of longitudinal elasticity and of torsional rigidity, There is apparently a close relationship between the “vim 
* A full examination of the influence of permanent on cority” of & metal and its specific electrical resistance, &nd it. 
the susceptibility to temporary change of resistance from change secme veiy ptobable that a full investigation of the former, of, 
of temperature showed that metals may be divided into two mae iwo D Teo properties by the method of torsional vibra-. 
afford valuatle 


classes. - In the first of these classes, which includes iron, zinc, r oformation respecting the latter, |, ` 
and platinum-allver, the strained wireis most increased in resist Zoological Society, Fi 7.—Prof. W. H. Flower, : 
ence by rise of temperature up to a certain limit of strain, whilst | p, m S, ent, in the chair.—Mr, Henry Seebohm, F.Z. Sr, 


tis limit further strain diminishes the first effect, In | exhibited and made remarks on a séries of Goldfinches (ob 
second class, which comprises copper, silver, platinum, and tained at Krasnoyarsk in Central Asia) which Sonar 

han-silver, the strained wire is increased PS renstance | form of transition between Carduelis mayer and Cardudis cani- 
by rise of temperature, but that, here again, after a certain | cegs,—The Secretary exhibited, on behalf of Mr. Peter Inch- - 
int of strain has been resiched, the first effect begins to be | bald, F.Z.S., two curious hybrid ducks, obtained on some orna- 


inished, tal wat —Mr. e Mi : 
bo PNE ES Er UICE 
siderable at 100° C, the alteration of resistance hi regarded this subarder as best divisible into three families— 


-due to tem lotgitudinal traction, and the experiments led | (1 s Pa Š - 
to the belief that the elasticity of iron and steel is not tempo- Mite Ae o Si ee uie 
; niftfly but increased by rgising the temperature to the Heperrwa iato the five subfamilies, (1) Vrverrine, (2) GAH- . 
" lo» C, Su y direct observations of. the elasticity made dictina, (3) EuSlerina, (4) Crybtoproctine, and (5) He E 
in the manner bed in Part L, but on shorter wb of | The Hyeyida were referred to two subfamilies—(1)-Pretaine, 
| «mire, placed in an air-chamber, the temperature of w could | (2) Zyowixa. The anthor-regarded Crysíeoérec/a. as a true 
be maintained constantly at 100° C., proved béyond a doubt that | V animal, attaching but very little importance to dental 
if M. Wertheim, to whom we owe so much of ofr knowledge | characters save as discriminating species and genera. The GeH- 
conderning elasticity, had gxamined the elasticity of iron and | «ictima were to include the genera Galidictis, Galidia 
steel after these metals, tested at tho higher temperature pf 100° | and Hewigalidis, lasbrazred genes having been instituted 
C., had again-cooled down to the lower one, be would have found. far the ies previously known as GeAja eJoecea and Galidia ` 
, ¿haha? to him esserred, in the case of these metals (Aan, -ds concoler, *- Mr, W, A, Forbes read a I 
Chimie et don Phys, m Dn Tas 4oD io De y AMO, the anatomy ož the Indian Darter (Yas melanogaster, und EX 
meresso of giastichy was reply a permanent pne if the | gare.a description of the mechanism of*the neck ‘in this genus - 
he ES f e - s . ‘ . t e y 
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AMERICAN ANTS 


The Honey Ants of Ye Garden of the Gods, and the 
Occident Ants of the American Plains. By Henry C. 
McCook, B.D. (Philadelphia: Lippincott and Co., 
1882.) , é 

OOKING to the extensive and systematic work 
which Dr. McCook has already accomplished in the 
study of some of the most interesting species of New 

World ants, we are exceedingly glgd to observe from this 

additional volume that he has now turned his serious 

attention to the honey ants, for; although the habits of 
this species were known to be certainly among the most 
remarkable of the many remarkable habits that are pre- 
sented by the Hymenoptera, they have not hitherto 
engaged the study of any competent observer. As he 
himself observes, “ Very little of their habits has hereto- 
fore been known, and only the forms of the honey-bearer 
and worker-major, In order, if possible, to remove this 
reproach from entomology, I started in the early part of 

July, AD. 1879, for Yew Mexico." 

In giving a short abstract of the results which have 
rewarded fis energy, we may best begin by describing the 
forms or * castes” which Dr. McCook found to constitute 
a colony of honey ants. There aie (1) three castes of 
workers, namely, major, minor, and minim or dwarf-*the 
first being 8} mm. in length, the'second 7 mm., and the 
third 54mm. (2) Honey-bearers, “a sedentary class or 
caste distinguished by abdomens distended into a spheri- 
cal form of expansion of the crop filled with grape sugar: 
the length (including abdomen) 15 13 mm. (one-half inch); 
the proportions and description of the head and body are 
those of the worke1-major, of which it may be a developed 
Yorm." (3) Female, or queen—length 13mm. (4) Male 
—length 5 mm. 

Regarding the economy of the hive, the first important 
point established by Dr. McCook's observations is that 
the honey-bearers do not, as has been asserted, themselves 
elaborate the honey, but that this is gathered by the 
workers from a-pecular kind of vegetable gall, and by 
them poured into the crop or proventriculus of the honey- 
bearers ; the honey-bearers are therefore nothing more 
than living store-houses for the food of the hive, their 
relation to the rest of the community being, as Dr, 
McCook observes, similar to that “of the honey-comb 
cells to the hive bee. For not only do the worker-ants 
store the “rotunds,” but when they require food they go 
to the rotunds, which feed them by pressing out a drop of 
- their store from the cesophagus. Likewise “the queen, 
virgin females, males, and the teeming nugsery of white 
- grubs” are all dependerg on the rotunds for nourishment. 
The honey is collected from the galls by the workeis at 
night, the insects being very intolerant of sunMght, and 
quickly dying when exposed to it, The honey pressed 
from the body of the rotunds has a pleasant taste, some- 
what resembling ordinary Roney, but more aromatic, 
slightly acid, and cóntains a larger proportion of water—, 
being, therefore, more limpid. It requires abeut 10db 
honey-bearers to yield y one pound weight (troy) of honey. 
Dr. Wetherill says, as the result of analysis, that the 

VoL xxv.—Ro. 644 





substance is “ a nearly pure solutien qf grape-sygar which 
18 in a state of hydration isomeric witt grape-sugar, and 
differing from grape-sugar in not crystallising." — . 

The working ants are so fond of the poney stored 
within the rotunds, that when, in making sections “of the 
nests, Dr. McCook ruptured the abdomens of the rotunds, 
he always observed that, “ notwithstanding the high state 
of excitement which pervaded the colony, the ordinary 
instinct to defend the nest and preserve the larve,goCOons, 
apd other dependents, was at once suspended in the 
presence &f the delicious temptation." ‘It is therefore the 
more rematkable that when a rotund dies the workers do 
not open the abdomen to get at the contained honey, but, 
after severing the abdomen from, the thorax, remove each 
part separately to a “ cemetery" or common burying- 
groyhd which thes* ants, like many other species, main- 
tain. The author suggests, and nat improbably, that this 
eee on the part of the workers may be explained 

* the result of an instinctive sentiment by which Nature 
M protection t@the living horfey-bearer."' 

The partly-filled rotunds are not wholly dependent for 
their food upon the gorging process to which they are 
submitted by the workers, for when only partly filled, 
they wil feed themselves on sugar; but the author 
never saw ‘fa honey-bearer of full rotundity taking food 
or drink.” But the fact that before this insect is largely 
distended with honey it will feed itself points to the sup- 
position that ıt may be itself a worker, slightly, if at all 
modified in structure; and this supposition is borne out 
by anatomical investigation. For the latter has shown: 
(1) “that it js the crop alone which contains the nectar 
received at the mouth"; (2) "that the organs of the 
abdominal portion of the alimentary canal are ordinarily 
in a natural state, except in so far as their position has 
been changed by the downward and backward pressure 
of the expanding crop? ;eand (3) "that the precess by 
which the rotundity of the honey-bearers has probably 
been produced has its exact counterpart in the ordinary 
distension of the crop in over-fed ants; that at least tbe 
cendition of the alimentary canal in allthe castes is the 
same, differing only in degree, and therefore the proba- 
bility is very great that fhe honey-bearer is simply a 
worker with an overgrown abdomen.’ ‘Why the extra- 
ordinarily distended crop seen in the honey-ant should be 
limited to two species (so far as known), and why so 
limited a number of workers in the formicaries *of these 
two species should develop the round abdomen, are qug¢s- 
tions that provide sufficient wonder, but yield scant 
satisfaction.” 

The degree of distension which the crop of a fully- 
gorged rotund " undergoes is certainly most surprising. 
Among the thirteen plates with which Dr. MecCook’s work 
is illustrated, several figures are given of the crop in 
various stages of replegon. In the comparative scale ot 
representation adopted, the empty crop is drawn about 
the size of a pea, and the fully distended one about that, 
of a tennis balle ~- 

Regarding less special points of interest, we may notice 
the “absence of individual beneficence." Not a sifgle 
instance of such beneficence was néticed, although closely 
watched for, while the exhibitions of an apparently cPuel, 
neglect yere many. , Tfius, “the grafns of sartd and soil 


were heaped ampund (be rotunds, until the pote creatures w 
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literally buried alive. It would have been easy for | ófthe two as those of one formicary ; or, second, that the 


the busy masons, tê draw their fellows aside and thus 
_ carry on their work. But it either never occurred to them 
to do ło, or the d¥position was wanting.’ This, how- 
' ever, applies*to the case when the ants are engaged in 
making a new hest after having been transferred en masse 
by the author to hitherto unbroken ground. But “in the 
natural sites the workers showed great interest in the 
presaxyation of the rotunds, dealing with them very much 
asewith The larve.” In these natural sites the’ rotunds 
hang suspended by their claws, backs downwards, from 
the roof of their -underground chambef and if they 
fall to the ficor they are unable to move from the spot 
`~ on account of their unwieldy mass. In such a case 
several workers “would join in TE one rotund 
pushing and pulling her along. . . . Another sketch; re- 
presents a worker-znajor dragging : a rotund .Bioney-beftrer 
up the perpendicular face of a cutting rhade in the exca- 
vation of the nest. The mandibles of the two insects 
, were interlocked, and the workey dacked up the steep, 
successfully drawing her protégé.” ' It seems, however, 
to have been undetermined whether in such a case the 
"worker restores the rotund to her place on the roof of the 
chamber; it is certain that they did not do so in the 
author's artificial formicaries, for although the fallen 
rotunds * were faithfully attended, often cleansed and 
caressed, in no single instance did the workers attempt 
to right them and restore them to the roof." s 
It will be seen from this brief epitome of Dr. McCook’s 
~ results that, while adding a number of new facts, they 
' partly confirm, and partly contradict the previously pub- 
" hshed statements of Llane (1832) and Wesmael (1838). 
But, às Dr. McCook himself observes, * One of the most 
perplexing accounts of the honey ant is that of Mr. Henry 
Edwards, who recorded the statements from a verbal 
description given to him by Capt. W. B. Fleeson, whose 
observations were made at or near Santa Fè. This de- 
scription was first published in the Proceedings of the 
Califórnia Academy of Sciences (vol v. p. 72, 1873), and 
afterwards in the columns of.this journal Its chief points 
were that the honey-bearing ants are suspended to the 
roof of this chamber by meshes of web, that there are 
three very distinct castes, if not species and genera of 
ants forming a colony, that the larger kind form a fortress 
of a most ‘remarkable character, and also gather leaves. 
and flo which they deposit in the middle of their 
fortress, eaving them to be then conveyed by ants of a 
sefond species to the honey-bearers as food. The re- 
. markable fortress was described as being formed in the 
` shape of a perfect square, having one side open ande 
always facing due south, while round the remaining three 
. sides the ants of the larĝer species were described as 
perpetually pafadiñg in a double line of defence. None 
ofthese assertions have been corroborated by Dr. McCook, 
and therefore he may be ex for suggesting that 
. Capt. Fleeson may perhaps ‘have been “testing the 
exedality af the writer by one of, those jokes of which 
naturalists eare occasionally the victims" "But," he 
adds, “ifthe narrative is to be taken im good faith, I can 
only explain the facta by supposing that the observer 
happened upon a nest of cutting ants (Aria fervens) 
"within whoge boundaries a nest o& Melliger had chanced 
to be einen and een confounded the* habits 
~i 





cutting ants, or sope other specie? of a similar economy, 
has really acquired the habit of kidnapping and domesti- 
cating fhe honey-ant for the sake of its treasdred sweets, 
precisely as many ants domesticate aphides'" “The 
porterage of leaves, &c., into nests is not an uncommon 
habit among ants of divers species ; therefore, without 
stopping to discuss the question whether fuc! material 
may contribute to the food supply of the formicary, it 
may be remarked thar its most probable and ordinary use ` 
is for purposes of architecture or nest-building.”? 

After again reading the account as -pubjished by Mr. 
Edwards, we cannot efitertain the suggestion that he has 
been the victim of dn intentional hoax. But as the 
suggestion has been made by an honest and independeht 


observer, we feel it to be incumbent on those who were . 


responsible for the publication of the account to repudiate 
the insinuation of dishonesty ; and, looking to the definite 
nature of the statements which that account contained, 
we feel it is now more desirable than ever that they should 
be either verified or disproved by some competent natu: 
ralist visiting the locality where the observations are said 
to have been made. 

- The second part of Dr. McCook's volume treats of the 
Occident Ants of the American PlMins. These build 
mounds from less than half a foot to more thaw a foot in 
height, round which they'make a circular ^ clearing "of 


grass and other vegetation, presumably by cutting it away . 


after,the manner of the agricultural ants of Texas, pre- 
viously described by the same author. 
always covered with pebbles which have been removed in 
the process af excavating the underground charhbers and 


The mound ‘is . 


galleries. Some of the pebbles so transported are ten. 


times the weight of the ant, so that the labour performed , 


would be paralleled by that of a man if he could carry ` 
half a ton up a staircase one-third of a mile high > 
These ants do nót begin their labour till eight or nine 
o'clock in the morning; so, as Dr. McCook seems hot 
unwilling to observe, 
persons whose love of sleep during late morning hours 
has been disturbed by the familar Scrlptire proverb, 
* Go to the ant, thou sluggard ; consider her ways, and be 
wise |’ should return upon their mentors with the above- 


*itmight not be unmeet that those | 


recorded facts, and cite this ant, who is indeed no'. 


sluggard, as being nevertheless fond of a morning nap.” 
The day's work, or at any rate the day of outdoor work, 
begins by.opening the gates which had been closed the 
previous evening. “The manner of opening the gate 
cannot be fully described, because the work is chiefly 
done within and behind the outer door of gravel. Thé 
mode would doubtless be correctly indicated by reversing : 
the process af closing gates, presently described. What 
I saw was, first, the appearance of the quivering pair of 
antennz abové one of the pebbles, followed quickly by 
the bfown head and feet projected? through the interstices ' 
or joints ,of the contingent gravel-stones. Then forth 
issues a single worker, who peeps to. this side and that, 
and after compassing & little circuit round about the gate, 
or perhaps without furthergceremony, seizes a pebble, 


" 


^ 


E, 


bears it off, deposits it a few inches from the gate, and. -’ 


rbturms ip repeat the task; she is followgd, sometimes 
cautiously and at, intervals of ten, twenty, even thirty 
minutes, by'a few other ants, who aid in „clearing away, 
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“the barricade, after which the general exit occurs, Again Lastly, Dr. McCook has satisfactogily ascertained that 


there is a rush of workers’ almost immediately after the 
first break, who „usually spread over the hill, bustling 
around the gate, gradually widening the circles, and 
finally push out into the surrbunding herbage. At first.the 
exit hole is the size af a pea, perfectly round, and plainly 
shows that sand and soil have been used under the gravel 


` to seal uf th® gate. The whole appeared to have been 


- T 
- steps are E edad his notice. . . 


cemented, probably by the moisture of the night dew. 
“The process of closing the gates is even more inter- 
esting to the observer than the opening, as the various 
. At nest A the 
closing was efly from within. The workers pushed 
the sand from the inside outward’ with their heads. A 
grass straw about an inch long was brought from the 
interlor and pushed out until it lay across the gate as a 
stay forthe filling: material. Soil was here principally 
used for closing, a few pebbles being added." In another 
case, when the gate was neawy closed a straggling 
minor came back from the commons and essayed en- 


' trance, wherein she failed. Several trials and failures 


succeeded, whereupon she commenced dragging the dirt 
from the opening While thus engaged the major ap- 
proached with a huge bit of gravel, which she depomted 
on her tomrade witWas much nonchalance as though she 
were one pf the adjoining pebbles. At last the minor 
dug out a tiny hole through which she squeezed into the 
nest, and the major, who was deliberately approaching 
close behind her, carrying another pebble, immediately 
sealed upthe opening. During this amusing episode the 
straggler made no effort to aid in the closing, being 
wholly intent on entering, and the gate-closer paid no 
attention td her whatever, beyond the first sudden and 


satisfactory antennal challenge. .Each moved forward’ 


to her own duty with the undisturbed plasticity of a 
machine" ~ ` 
` This “‘by-play” between the gate-closers and the late- 
returning foragers is not the exception but the rule ; 
nevertheless it does not appear that the foragers ever so 
far miscalculate thelr time as to arrive after the gates are 
, completely closed. When the gates are all but closed 
there is generally but a single ant engaged in the closing 
process from without ; this ant slips in at thelast moment, 


andthe process is finally concluded from within. The. 


gates are similarly shut during the day-time if the weather 
seems to threaten k heavy rain-storm, 
In disposition the Occident Ants, though provided with 


i very formidable , stings, are exceedingly mild and un- 
- warlike—so, much so, indeed, that even when greatly 


incommoded by the tiny but viscous erratic ants which 
Dr. McCook observed on one occasion to have imper- 
tinently established a nest within their “ clearing," they 
would not dislodge of even fight their insignificant foes, 
but “entirely abandoned their old avenue, cut down 
around the erratic colofy, and made an opening on the 
edge of & slight ridge several inches beyond the disputed 
territory, but still in the line of the avenue which they 
had been using in their work. A tithe of the pains re- 
quired for this task would have literally cut out and 
carried away the whole nest space of the erratics, whose 
‘scant numbers of diminutive warriors could haw: beer 
overwhelmed in a moment by the legions of their*huge 
hosts.” ° a B 
. e 
. . 





these Occident Ants present the same hhbits of $ harvest- 
ing” as those which were previously known to occur in 
the allied species of Florida and Texas, Hjs work as a 
whole deserves warm commendation, and we trust that 
the success which has attended his study of the sundry 
species of ants that have hitherto engaged -his attention, 
will induce him to extend his researches to those other 
species on the American continent which preseat its. 
and instincts, if possible, more remarkable than those 
which hedas dpne so much to elucidate. 
° GEORGE J. ROMANES 





‘OUR BOOK SHELF 


of our Mi Showing how we Formed ii, 
what if Talight us. By the ev, Henry Housman, 
A.K.C., &c, &c. (London: Society for Promoting 

Christian Knowledge, 1881.) i 
THIS is a most excellent book for a boy with a taste for 
natural hirt It deseribes in a pleasing and natural 
way how two boys living in a oy village in Glouces- 
tershire began to make a museum. It narrates all their 
difficulties, their failures, and their successes; and how, 
by perseverance, and with very little expense, they gradu- 

y formed a collection illustrating the whole range of 
the natural history and antiquities of their district, in- 
cluding, besides, stamps and autographs. ow 
much pleasure and how much knowledge are to be ob- 
‘talned while forming such a collection is very well shown ; 
and though there is little novelty in the book, occasional 
diffuseness in the treatment, and hardly any passages that 
will bear separate quotation, these trifling deficiencies do 
not at all detract from its merit as a book for boys, which 
is all that it pretends to be. 

The one decided innovation on the almost universal 
practice of collectors is, the strong recommendation of a 
natural system of mounting butterflies and moths. The 
usual mode of exhibiting the lepidoptera, all set out with 
expanded wings on one horizontal plane, is objected to 
as being monotonous and completely false to nature. 
Of course in ‘an extensive systematic collection , this 
method is absolutely necessary, for classification, easy 
reference, comparison, and critical examimation; but in 
forming a y local collection, the superior advantage 
ofthe natural system of mounting are strongly advocated, 
atleast for the butterflies and all the larger moths. These 
should be exhibited sitting or flying, with the wings 


The S 


A in natural positions. Of course this 
requires g cases for these insects as for birds; but 
when the collection is restricted this is no objectin; and 
by exhibiting the preserved larva, and pups, along 
with the insects in all their 


The only other part of this volume calling for further 
notice here, is an appendix, “On the Arrangement of 
Natural History Collections,” in which thé more natu¥ 
and attractive arrangefhent of the galleries of public 
museums is strongly-advocated. As regards the higher 
animals, there is nothing fresh in these recommendatioas ;«e 
but the author also "urges the exhibition of, complete 
series of such fossil species as illustrate the persistence of 

or the development of forms throughout RT 
able geological periods. This, however, is never done im 
our great public museums. In the case of living gnimals 
eee ee systematig groups, while no * 
at 4, is made’ to. show the interesting geo- 


graphical grouping, ghile with etgnct anignals fh opposite 7. 


.e* 
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mode is followed, angi aM are arrangec stratigraphically, 
without aay attempt to show the more interesting develop- 
mental or mure Thus, in both cases the most inter- 
esting and instructive methods of arrangement are 
entirely ed in favour of systems whıch are adapted 
solely to facilitate study by specialists, but which are 
comparatively unimportant and uninteresting to the 
ublic. Even to this day it does not seem to be realised 

y curators of museums, that the collections for study and 
thos®forpublic exhibition require to be arranged upon 
. tofally distinct plans; and that the method which is the 
very best in the one case may be, and usually ig the very 
worst in the other. ALFRED K W. CE 


. Geology of the Counties of England and of North and 
South Wales: By W. Jerome Harrison, F.G.5. 
(London: Kelly and €o., 1882) 


ALL who have had occasion to use the valuable Post 
Office Directores of the Enghsh counties published by 
Messrs. Kelly and Co., will have noticed that the imper- 
fect notes on geology contaiped in former editions have 
now been rep by very accurafe and well-written 
articles on the subj&ct. These n&tes on the geology of 
the English counties have been drawn up, evidently with 
much Xn and labour, by Mr. W. J. Harrison. In each 
case the scattered maps and publications of the Geological 
Survey have been very carefully studied, and the various 
memoirs and notices on the geol af each of the coun- 
ties contained ın miscellaneous journals and magazines 
faithfully summarised. The result ıs that the numerous 
1eaders of those widely diffused publications, the County 
Directoriés, have at hand a reliable sketch of the geology 
-of the district in which they live, carerully brought down 
to the date of publicauon. What is perhaps of still 
greater importance is, that these sketches include refer- 
ences to all the principal works bearing op the subject. 
so that the reader is told where he may ahd fuller and 
moie detailed information upon any point in which he 
may be interested. We can scarcely conceive a method 
by which useful geological information could be more 
widely diffused, or made more easily available for those 
who wifh to obtain correct idÉas concerning the geology 
of the district 1n which they live. These sketches of the 
Geology of the English Counties have now been collected 
‘into a volume, and constitute a very useful work of refer- 


ence. We have tested it in many ways, and find that in |, 


almost every case the latest information, even when pub- 
lished in journals of very restricted circulation, has been 
discovered and made use of. Mr. Harrison's essays are 
clearly written, and each of them is preceded by a list of 
the local Natural-History and Scientific Societies, the 
members of which collect information bearng on the 
eologyaof the county ; of the museums in which rocks and 
Bossi from the county are preserved ; of the publications 
of the Geological Survey bearing on the county ; and of 
such other works as in any way refer to the subject. In 
nll cases where he was in daonbt Mr. Harrison appears to 
have sought the assistance of competent authorities, the 
result being a work which is exact, and ar the same «tyme 
is wnrtten in a popular style. There are numerous excel- 
lent woodcut’, mbst of which appear to be taken by per- 
gssion from the publications of the Geological Survey 
and the Geological Society. We heartily recommend 
-this book as a convenient and reliable work of reference. 


“University College Courte of Practical Exercises in 
Physiohegy: By J. Burdon Sandergbn, M.D., LL.D., 
FRS, with the Co-operation of F. J. M. Page, B.Sc, 
F.C.S., W. North, B.A., F.C.S.. and Aug. Waller, 

* M.D. 8vo, pp. 75." (London: H. K. Lewis, 1882.) 


- e TAs Book is a sylem in 
condensed and yet most 

~ account ofthe qpethod of perfi 
* exptniments in physiofgy. It 


0. It gives in a most 
and precise f an 
ingsthe, most M potent 
iH he useful tot only to 


students, but to practitioners who wish, with a small 
expenditure of tme and labour, to become acquainted 
with the present state of our informatign, and the most: 
importqnt points in physiology, and the expenmental 
data on which cur knowledge rests, The exercises re- 
lating to the physiology of muscle ahd nerve are especially 
worthy of commencation. They make clear to the stu- 
dent the differert arrangements of electrical apparatus, 
the comprehension of which is to many ah insuperable 
difficulty, nol only cuping their student's career, but during- 
the whole of their lives. The few and simple in 
the text are just what were wanted to make the experiments 
readily understood. Half an hour spent with this little 
work will, we think, give to the b er è better grasp 
of the subject of whicp it treats (han days spent, over 
more elaborate text-books, however good the latter may 
be for advanced students. 


Mémoires de la Socltd des Sciences Physiques 
de Bordeaux 2° série, tome iv. 2° caluer. 
1881.) 


We draw attention to ttis number specially for the benefit , 
of such as are interested 1n the early history of arithmetic.’ 
It contains (pp. r61-194) an able paper by M. Paul 
Tannery (who is known by his previous similar work 
upon the ** Collection Mathématique” gf Pappus in tome 
1L pp. 351, &c., of these same Mémoires) on " l'Arith- 
métique des Grecs dans Héron d'Alexandrie." He goes 
carefully into the question of the "huthenticity 'of the 
several so-called Heronian writings, and analyses those 
which he accepts, and concludes with one or two speci- 
mens of the approximate methods employed. We need 
only mention the names of Cantor, Martin, Hultsch, and 
Rodet as being those of the authors whose works and 
statements are discussed. Other papers are; M. Hautreur, 
* Etudes météorologiques de la Ginde à la Plata?; M. 
Millardet, “ Pourridié et Phylloxera ; étude comparative 
de ces deux maladies de la vigne”; M. Royer, “ Ré 
cherches sur le passage du mercure à travers les liquides"; 
and M. Ponsot, “De la reconstitution et du gre! des 
vignes", From this enumeration it will be seen that 
some of the papers are of a very practical character, ` 
touching the interests of the commonalty. M. Debrun 
contributes a short note (and illustration), "Sur. un 
nouveau barométre amplificateur." 


et Naturelles 
(Bordeaux : 








LETTERS TO THE EDITOR 


[The Edutor does not hold himself responsible 
by his correspencents, Netther can ke 
or to correspond with the writers of, rejected manuscripts, 


that wt ts impossible other wise to ensure tke appenrance even 
of communications containing interesting and novel facts.] 


Hypothetical High Tides  . * 


I SHOULD like to be allowed to ask two questions on this 
subject: First, Could the vegetable accumulations from which 
„the coal has iesuted have escaped destruction if, during their 
subsidence, the world was subject to such tides as Mr. Ball 
postulates? It [s difficult to understand how this could be if the 
shales and sanfisiones which overlie the coalebe of marine or 
eftua me origin. Second. What do ehe Paleozoic conglomerates 
disclose on the subject? The shingle of beaches heaped up by 
the tide, having each layer of sand and pebble laid at the ape 
of the beach face, exhibits when cut ati angles to the trend 
of the beach the contingously oblique ding which E 
this slope, the vertical heights of the shmgle bed thus laid up 
resenting the extreme rise @nd fall of the tide and surges 
may be seen in the case of the Lower Eocene shingle in 

P Bic Cutting of the Dover Railway and in the case of the 
earl shingle in deep pits at Henham afd Halesworth in 
5 Tho lat-&r show a tidal rise and fall there of more than 
tfrenty-five feet, the former not so mitch, The seme structure 
obtaing in the case of saraibenks left diyeby the tide, and of such 
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nearly all the Red Crap. the oblique layers of sand and 
shell ine e fie edens aged Df sand aid ahingle th 
beaches e ES E Pd NE 
EE railway cutting thro Jurassic sandstone, but there was 
to to ndate that. tidal sl under it was 
forni was greater tham in ‘the case of the Crag. “It may be 
otherwise for aught I know with the old conglomerates, 
2m not acquainted with them. S. V. Woop 
e. . 


—É——— 


Dr. CALLAWAY point# out that there would be nothing in the 
nature*of the older deposits to indicate the existence of excessive 
tdalactione One point, however, suggests itself to me in con- 
nection with the increased force of winds and currents, which 
must necessarfi y have accompanied the high tides and more rapid 


rotation of earlier 
While the gen nature of the Puliecente strata indicates that 
- they were deposited along the ns of continental or insular 
masses of land, there is a remarkable absence of estuarine con- 
ditions in the older Palæozoic rocks. Indeed, except in some 
portions-of the Carboniferous deposits, in which beds of coal 
occur together with euch marine species as Goniatites and 
Aviculopecten, there seem to be no beds of Palseoroic age which 
can with certainty be referred to an estuarine origin. The earliest 
plant-remains, such s Hofhyten, from the Fucoidal sandstone 
of Sweden, are ee marine alge, which currents might 

to t distances from land. 

Now consxlerinf the frequency with which delta deposits occur 
in Neozoic strata, the almost entire absence of them düfing the 
immegse carlier periods is a fact which seems to require some 


n, 
ow lt4»eems highly probable that excessive tides would have 
disturbed even inland seas (1f any existed at that time) which are 
: most favourable for the meet frin: deltas, and that strong 
- marine currents would scour out even those sheltered estuaries, 
which, with moderate tides, would have been, like thoge now 
existing in the Mediterranean, comparatively freo from tidal 
action. The delte of the Ganges is nearly the only instance of a 
` great river delta forming in spite of tidal fluctmations; bat, 
althongh the average hemht of the tide here seldom exceeds 
IO feet, even this moderate amount ıs sufficient to prevent the 
delta from pushing its wey far out to sea. 

Another point which must not be lost sight of, in considering 
the influence of stronger oceanic currents, is the greater distance 
fo which the coarser materials might be carried ont to sea; so 
that it would not necessarily follow that those deposits, which we 
are accustomed to regard as evidence of the proximity of land, 
are of littoral origin. For with strong currents, even coarse grits 
afd pong lomenties might be widely distributed over the ocean 


; J. VINCENT ELSDEN 
Storrington, February 25 





Palæolithic Man and Loss 
- I HAVE just been reading Geikie's “ Prehistoric Euge 2nd 


ara mue interested by us QM: of Dr, N 's discovery at 
Thiede and W ín At p. 150 it 1s stated “the lower 
beds at Westeregeln have yielded traces of man such as fimt flakes, 


charred wood, a cae a ee of tices 
animals.” And further on, ‘‘that they could not have come from 
any distance, an inference which is in keeping with the gene- 
y unrolled character of the stones and the state of tion 
of. the ien of wood.” At p. 151 he describes another 
interesting find Count Wurmbrand near Zeisel “At 
that place tha a ibd a e t of bones 
underneath which occurred a b unding with 
„fragments of gharcoe] and worked flint" “From the general 
appéaiance presented bysthe human relics and animal geotuns 
(mammoth, rhinoceros, reindeer, &c.) “ıt was evident that they 

could not have been rted from any distance.', 
E An ides seems to be conveyed here that the remains in both 
cases had been carried by water and redepoalted, but it appears 
. to me that they have been found just where Paleolithic man left 
them, From the expérience ed by eleven or twelve y 
rus Bree erus cn the northern coast of Ireland and 

e tin lackiah con flint flakes, im 

and broken bones of Neolithic ee Diu Dr. eiu 


Count Wurmbrand have hit on old Tao rude toh Chi 


. 
Y ctus . e 


-dependent oh the ra 


the unrolled stones can be accounted fêr by supposing thet he 
carried them to the spots where they were 
The blackish layers in the sand-hills of the Irish coast, which 
I have found to contain flint flakes and #mplements, are covered 
with a great thickness of sand, and I have on several pccasions 
expressed my opinion that this covering was accumulated slowly, 
first by the wind depositing the sand, and secondly by the grass 
retaining what it could shelter, the increase in thickness 
pidity of growth. I first stat 
‘my views on this subject at the pee of cai 
“Association in 1874, and since in several Siac aol 
Journal of the Anthro ical Institute, y vol. vil. No. 3, Sy 
Peay NE Para hon Pa i vol. ii. 
No. 3): ce e pren Sır Charles Lyell in “The — 
Hie bees ‘of Man,” and by G in '' Prehistoric Europe,” 
ce to loess (loss) cl y pouts to its being in it present 
condition an accumulation al mid the joint ngencies of 
wind and vegetation, and I have no doubt, from of Dr. 
Nehring's and t Wurmbrand's finds, that d the slow 
an steady growth -of the loes, many Palseolithic surfaces 
and sites of camps or dwellings mag have’ Been buned up, and 
may now occasionally be found in an undisturbed state. lewer 
with included remains may also be found higher up, as 
MCCC sapete eye be tie most desırable places to 
Ivy in. 4 ° 
At p. 165 Dr. Geikie mentions a theory advanced by Baron 
Richthofen as to the formation of lóes in China. I express no 
opinion as to the first production of the fine material, but as to 
its deposition by the wind afterwards, I believe he was on the 
right track. In the‘case of the sand-bills I have studied, the 
portions covered by grass are still becoming higher. Would it 
Mn to find out if the loss, in any protected pert, , 


in thickness at the present time ? 
Catiybackey, blan, February i - W. J. Kuowrrzs, 


Pronunciation of Deaf Mutes who have been Taught to- 
Speak 


THE lettes of Prof. A. Graham Bell in NATURE (vol. xxv. 
p- 124) 1s hardly conclusive of the matter. The evidence he. 


duces: though exceedingly valuable, ıs chiefly of a negative 
character. 

M. Hément states as ù matter of his own observation, 
that deaf-mutes who have been taught to speak, do so with the 
accent of ther native disffict. Blanchard dentes this be- 
cause, according to him, the pronunciation of deaf-mutes does 
not possess that quality of accent distin human, voices. 
Mr. Bell agrees with the conclusion at which M. Blanchard has 
arrived, but denies the data, on which the concluson is based.®. 





*Mr. Bell, in an examination of at least 400 deaf-mutes, has never 


noticed the tendency observed by M. Hément. “It i true,” 
he adds, ‘‘that in afew cates dialectic (? dialectal) pronunciations. 
are heard, but it always turns out upon in on that such 
children could talk before they became deaf. e peculiarity is 
undoubtedly due to the unconscious recollectlon of former 
speech, and cannot correctly be attributed to heredity.” M. 
ément, however, reaffirms the accuracy of his oyn observa- 
tions, and declares himself unable to conceive how in lomog the 
case of speech, deaf-mutes should retain the unconscious memory 
of accent. 
Prof. Graham Bell’s theory will certainly not explain the case 
of Daniel Fraser, referred fo in my previous letter, who is 
expressly stated to have ''contnued deaf and dumb from hts 
birth Heh a the seventeenth year of,his age (Philosophica? Transac- 
tiens, No. 312) This case is all the mpre striking since the 
narrator mentions his inheritance of the Highland accent ina 
purely incldental manner. 
I am fully aware of fhe weight to be attached to the evidence 
of an observer so able, precise, and accurate as Prof. Graham 


Bell, but that he has soc noticed the ty in question can 
hardly be held t invalidate the inde ent testimony of thse * 
who, in Paris, id, and Inveiness, declare that nd ae 


obse ved it. t For my part I ses no reason to ao 
ee MNE . 
Manchester 


ie akon 


ES lmay bi wora noting that the METUS ihe 
cs appeared, in'the Cemter rer the Current volume 
Mape se three notes eby M, Hément, one by M. 

MS Hs, Sud ME by e preste TS 


. two of my» horses, and so be ferried across the Yura 


` gale of wind, ei aleġ, and hail The gale 


~ ‘this subject no instance has 
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A Bfrarke Phenomenon ` 


ON Febreary'18 this part of Scotland was visited by a furious 
i consider- 
ably about five o'clock in the afternoon, At eigh- o’clock the 
sky was fairly der, when a black cloud A the north, 

the dark- 


minutes, disap when the violence of 
the blast was samewhat diminished. I felt no unusual sensation 
beyond the stinging of the hil, and no sound except that of the 
storm, Then and since I have pumled m to account forethe 
phenomenag, „and can only i e it to have beef a 
deese eaaa ofeft. Elmo's Fire, so well known to 
sailors during thunderstorms within the Tropics, Come of your 
readers may, pa, be able to give instances of a similar 
occurrence, unique both in my experiegce and reading. 


AMIS Mom 
Schoolhouse, Savoch, Ellon, Aberdeenshhe, N.B., Feb. 12 





-. Intelligence in Birds 


As it appears to me that in the correspondence tc NATURE on. 
been gi of reasoning power in 
pirds, more notable than that afforded by Miss Bird in '* Un- 
beaten Tracks in Japan," I venture to submit the following 
quotation. X. 
, February 15 


"I have not said anything about the crows, which are a 
feature of Yezo, and one which the colonists woald willingly 
dispense with. There are millions of them, and ingmany places 
they break the silence of the silent lænd with a Babel of noisy 
discords, They are everywhere, and have attainec a degree of 
most unpardonable impertinence, mingled with a running and 
pe ci which almost pat them on a level with man in some 
circumstances, Five of them were so impudent as to alight on 
wa 
In tho inn-garden at Mori I saw a dog eating a piece of earrion 
in the ce of several of these covetous birds. They evi-. 


^ dent a good deal to each other on the subject, and now 


and then one or two of them tried to pull the meat away from 
him, which he resented. At last a hig strong crow succeeded im 
fing ad with which he returned to the pine where 
the o were co and after much carnes they 
all surrounded the dog, and the ing bird d y dropped 
the small piece of meat within of his mouth, when he 
immediately mapped at it, letting go the big piece unwisely for 
& second, on which two of the crows flew away with it to the 


l , pine, and with much fluttering and hilarity they all ate, or rather 


gorged it, fhe deceived do, loo ing vacant and bew-ldered for a 


mognent, after which ho sat under the tree and barked at them |- 


inanely, A gentleman told me that he saw cdog holding a plece 
of meat in like manner in tho >e of three crows, which 
a au ee 
they separated, two going as near as D the meat, 
while the third dete tha all g bue sharp h to make the 
dog turn round with a squeal, on which the other villains seized - 
the meat, and thé thrée fed triumphantly upon it on the top of & 
In many places they are so aggrossrve as to destroy crops, 

ess they are protected by netting. eThey assenble on the 
soro backs of horses and pick them inte holes, and are mischie- 
vous in many ways They are very late jn gomg’ to roost, and 
sas carly astr in the morning, and are so bold thet they often 
came ‘ with’ a stately flirt and flutter’ nto -he verandah 
where I was sitting, I never watched’ an assembbige of them 
for arty length of time without. being convinced tha: there was a 
Nestor among them to lead their moyemients, Along the sea- 
shoke: they are very amusing, for they ‘take the air’ inthe 
eee Siang ih wind, with their mouths 
open. ey are to devour he settlers, and a crusade 

now waged 





isj them, but tĦei = is Lefion.” 
4 Unbeaten Ra Jaaah vol pA) : 


+4 


A System of Meteorological Observations in the 
^ China Seas - 


Iw-NATUEE (vol xxv. p. 368) you give irfformation about & 
of observations and storm- about to be started in 

e Ching seas. The scheme itself is ent, and the cholce 
of Zi-ka-wei (not Siccawel) is also only I ma 
doubt as to'the success of the storm- & greater. 
area is included. As to the winter-sterms, some gtatigns in the 
north-west of China are 


would be more useful than Viadtrostak, 


sions coming from the west will be earlier felt there [lian in 


China. As to the fypheons, as they certainly ori éast from 
China, and first travel to the west, telegraphic from 
Formosa and the Llu-kiu islands would be n o $ 


they are apt to reach the coast of China too eh. With 
chain of stations on these islands between China and Japan 
would be posible to observe typhoons at or very near 
origin, to follow them step by stop, and savo an 
quantity of life and perty. A telegraph line 

islands to Chins and Japan is certainly a large undertaking, 
as the Japanese wil derive great eft from it, they 
probably take part of the expenses, Ww 
St. Petersburg, February*23 





New Red Star 


The following is a rather noteworthy case 
in a very small star, It was observed Fe 
follows :— - : : 

R.A. 4. 59m. 41s. ; Dec. —2a* 3' (1880) mag. g'g 
It is 29’ north and 41s. west of e Leporis, e 
. EDWARD S. HOLDIN 
* Washburn Observatory, University of Wisconsin, 
f Madison, Wisconsin, February 8 1 


—=—— 
Purification of Sewage 


> Iw the purification of sew the methbds of irrigation and 
filtration i eid thet firaden T ha of ten inches 
of sol suffices to get rid of the may I ask if it is 
known through what depth of soul it is necessary to, filter to 
eliminate the nitrates? x 
February 14 





THE INTERNATIONAL FISHERIES EXHI- 
5 BITION . 2 
AT 


last the great International Fisheries Exhibition, 
to be held in London, and to^which we have occa- 
sionally referred during the past few months, has taken. 
definite shape. The influential meeting which was held 
on Monday under the presidency of the Prince of Wales,” 


gives promise that the Exhibition will be one of the . 


most interesting and practically important which have 
been held in the country. The Berlin exhibition last year 
was a brilliant success, and the Norwich Exhibition of last 
spring did much good. Her Majesty the Queen has’ 
bestowed her name as patron on the proposed ibition ; 
the Prince of Wales is president, and on the long list of 
Vice-presidents are many nobles, politicians of both. 
parties, well-known representatives of science, and men 
eminent ın various departments. Of the General Com- 
mittee, the Duke of Richmond is Chairman, and ôn it 
ue such names as those of Prof Huxley,» Mr. Spencer 
ef 

residents are the names of Mr. W. Spottiswoode, P.R.S., 
Br. Gunther, Sir John Lubbock, Mr. Mundella. Thus it 
will be seen that science is amply represented, and 
especially the science ðf the subject; and it is fortunate 
that we have at present ag one of H.M. Inspectors 
of Fisheries so eminent a representative of science as 
Prof, Huxley. 

The preject of holding an International Fisheries Ex- 
hibition*n London és, in a t the result of thé 
success of the National Fisheries *Exhibition held in 
April, 1881, at Norwich, einder the pawronage of H.R.H. - 

coe 


. 
i) e 
. . 
+ @e 


express a ' 


Mr. Francis Francis; while among the Vice- . 


1 
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the Prince of Wales® and under State recognition, with 
the co-operation of the Worshipful Company of Fish- 
mongers. At # private meeting held in July, 1881, it was 
determined by a few leading gentlemen, interested in the 
welfare of the great, fabing industries, to follow up the 
National Fisheries ibition at Norwich by callmg a 
pale meeting in order to discuss the desirability of 
oldinge aneIpnternational Fisheries Exhibition in London 
ini883. A meeting was accordingly held at Fishmongers’ 
Hall in August, 189%, under the presidency of the 
.Marquis of Exeter, and Resolutions were unanimously 
passed approving the idea as likely to be of the greatest 
efit and importance to fishing industries throughout 
the world. *A General and Executive Committee were 
then formed, and great progress-has since been made in 
preliminary arrangements. ` 
- The Committee, we are assured, have bestowed long 
and anxious consideration on the prospectus of the 
Exhibition. The classification, which has been 
compiled with the assistance of leading scientific men, 
comprises every object adapted,for exhibition, illustrative 
of Sea and Fresh Water Fisheries ; the preparation, pre- 
“servation, and utilisation of Fish; Fish Culture; the 


- Natural History of Fish, and Literature connected with 
. Fishing. It is proposed to give prizes on important 


subjects connefted with fishing; and, with a view .of 
turning the Exhibition to practical account, conferences 
are te be held for she purpose of reading and discussing 
subjects specially connected with the ing industries. 
The ExRibition 1s to be opened on the rst of May, 1883. 
In order to illustrate d ue extent and magnitude of 
the fishing industries of the United Kingdom, it may be 
. stated that, at the lowest calculation, 550,000 tons of fish 
are annually taken in British waters by our own fisher- 
men ; that, according to Professor Huxley, 3,000,000,000 
herrings are annually taken in the North Sea alone ; that 
130,629 tons of fish were delivered in Billingsgate Market 
in one year ; and that the fisheries of the United Kingdom 
„are carried on by about 35,000 boats and vessels, giving 
employment to no less than 110,000 people afloat. 

o carry out the proposed Exhibition on an adequate 
scale, it is proposed to open immediately a subscription 
list for the general and prize find, and also a subscription 
list for a ntee fund, to provide against contingent 
liabilities in the event of the proceeds of the Exhibition 
proving insufficient to meet the expenditure. The Fish- 
mongers Company have already promised the sum of 
5004. for the gren and prize fund, and 2,0004. to the 

tee fund. 

‘The Exhibition will be divided into seven classes, each 
with many subdivisions :—L. Fishing, in two sections, Sea 
Fishing and Freshwater Fishing ; II. Economic Condition 
of Fishermen; III. Commercial and Economic; IV. 
Fish Culture, which will include sections devoted to 
Scientific Investigation and Acclimatisation of Fish; V. 
Natural History under the following departments :— 
1) Specimens living (manne and fresh water), fresh, 
stuffed or preserved, casts, drawings and representations 
of— (a) arranged according to their various species 
and localities ; (2) Sponges, in their natural state; (e) 
Corals, in their natural state, polyps, jelly-fish, &c.; 
(€) Entozoa; (4) Molusca of kmds,and shells not 
included in class Thiel J) Starfishes, sea urchins, holo- 
thuriæ ; (e) Worms. used for bait, or noxious; | es, 
&c.; (A) erfect insects and larve of insects, which are 
destroyers of spawn or serve as food for fish; (£) Crus- 
tacea of all kinds; (4) Fish of all kinds; (/) Reptiles, 
such as tortoises, turtles, terrapins, s, serpents, 
frogs, newts, &c.; m) Aquftic and other birds hostile to 
fish or fishing ; (ni Aquatic and amphibious mammali 

whales, &c.) and others detrimental to fis 


otters, 
^ 2. Works on Ichthyology. Maps Ds E peers phic] 


distribution, migration, &c., of fishes and spawn. 3. 
Specimens and representations iJustrative of the relations 


t . 


between extinct and pud 2 fish€s, VL History and 
literature of fishing, fishing laws, fish commerce. VII. 
Loan collections. This certainly seems compmehensive 
enough, . 

According to a preliminary notice Prizes of 10df. will be 
given for each of the following subjects, viz.:—1. The 
natural history of commercial fishes of Great Britain, 
with especial reference to such parts of their natural 
history as bear upon their production and commercjg] use. 
2. Relations of the state with fishermen ang qies,. 
including all matters dealing with their production, regu- 
lationgeXc. 3. On the possible incre&se of the supply of 
fish, and,on finproved facilities for their economic trans- 
mission and distribution. 

All the kers at 4Villis’ss Rooms on Monda 
seemed duly impressed with the importance of the Exhibi« 
tion; and it was evident from their speeches that the 
Prince of Walefand Duke of Edinb take a genuine 
afd intelligent interest in the matters "he statistical and 
Acoucinical vides of the prop ibition were naturally 
more Poe before the meeting than the scientific, 
though the composition of the committee 1s a guarantee 
that the latter will Mave full attention, The Pmnce of 
Wales's reference to Prof. Huxley, and the plan of exhibits 
given above, may be taken as significant. that these will 
not be neglected. There is plenty of time to make all 
arrangements and find a proper /oca/e, and, probably 
enough, the committee may find it necessary to make 
some modifications in their arrangements. We are glad 
to see that the Prince of Wales is acquainted with the 
important work in fish-culture which is being done in the 
United States, which, we trust, will be fully represented 
at the Exhibition. 

It may.be uséful to our readers to know that the offices 
of the Exhibition are at 24, Haymarket. 





THE CHEMISTRY OF THE ATLANTIC! 
TI. 


IÀ considering the effect of depth on the gaseous con- 

tents of sea water, I}r. Tornoe arranges his results in 
groüps, giving the mean percentage of o in different 
Intervals of th. From the consideration of this table 
he concludes that “the proportion of oxygen, which at 
the surface is 35°3 per cent., begins at once and continues. 
eto diminish, at first rapidly and afterwards at a slower 
rate, till it bas reached 32°5 per cent. at the depth of 300 
fathoms, from whence it keeps almost constant. I will 
not omit, however, to observe that of the samples of 
water examined, forty had been drawn from the bottom ; 
it was, however, impossible to detect any difference in 
utes between these and the samples obtained from 


intermediate depths." . 
The results of the analysis of the Challenger samples 
pointed to a very decided minimum of oxygen E 


about 300 fathoms from the surface. The observations 
on which this conclusion depended were the analyses of 
the gases from two samples of water from 300 fathoms in 
tht region of equatorial calmsjn the Atlantic. The temper- 
ature of the water was 7*0? C. and 6:8? C.,and the oxygen 
percentages 10°75 and 11°98. The nearest part of the ocean 
where a surface temperature of 7° C. occurs at any time 
of the year is more tian 2000 miles distant, so that the 
water in this position must necessarily bave been shut out 


from a fresh supply of oxygen fora long time while cop- 
tinually e to the reducing action of live and'dead 
i matter, In.the Arctic waters explbred by the 


Norwegian Expedition there myst be a tolerably thosough 

lisation of temperature from, surface to bottom every 
winter, producing a renewal of the atmospheric contents 
of the water, consequently it is not surprising thi the 
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differences observed béth by the Norwegian Expedition 
and by Jacobsen in the aeration of water from different 
depths, are so slight. Indeed, the Challenger analyses 
show exactly the same result for Antarctic waters, As 
the amount of nitrogen 1s probably not exposed to diminu- 
tion, it may be taken as an indication of the temperature 
at which the water was last exposed to the ar, and may 
therefore be used as a check on the depth from which the 
. Wafer has been brought, more especially in tropical 
regs, where the temperature at the surface is very 
different from what it is either at the bottom or interme- 
- diate depths. Forethis purpose, however, we require more 


. . Observations on the absorption of atmospfheng gases by 


sca water, especially at low temperatures ; and, further, 
any conclusions drawn must,be inaccurate, in so far as 
. we do not know the barometnc pressure of the atmo- 
‘sphere to which the water has been exposed. This is a 
very important element, for the water «t the surfaae of 
‘the Antarctic Oeean 1s exposed to a much lower oftan 
‘balometric pressure thn at any other part of the globe, 
‘whether Arctic, Temperate, or Tropical, consequently a 
carefully-made determination of the nitrogen in a bottom 
water would, when taken in connection with the tempera- 
ture, indicate whether it came from Arctic or Antarctic 
sources. This difference would ceitainly amount to 1 cc. 
per litre, which could easily be determined with careful 
work =” 
The t value of the results obtained by Dr. Tornoe 
-in this e of his work make it all the more to 
ber ted that through mechanical mishaps so many 
:samples, involving much time and work, should have 
been lost. 


The form in which the results are piesented to the |, 


reader might be improved by the addition of one or two 
columns to the table. Itincludes the analyses of samples 


- «ollected in the three summers, 1876, 1877, and 1878, and 


it would have been more useful to the r r to have 
found the date of collection in the first column than a 
series of consecutive numbers. The second column is 
‘the “Station No,” and it is important as facihtating 
"reference to other 1esults obtained atthe same place. By 
its means the writer was enabled to refer to Prof. Mohn's 
„papers in Petermanns Mitthetlungen, and from them 
"to supply a column giving the depth of the sea at the 
station. The omission of this information from the table 


* made it impossible to distinguish between bottom water 


and water from intermediate depths. Another columh 
mught also with advantage have-been added, giving the 
volume of oxygen in cubic-centimeties per litre, 

In the second, chapter of the work Dr. Tornoe treats 
of the carbonic acid. ‘dissolved in sea-water, and here 
also he adds very materially to our knowledge. The 
first reliable information on the subject was obtained 
by Jacobsen on board the Poweranm. He rejected 
the gasometiic method, having recognised the uncer- 
tainty which attached to the elimination of the carbonic 
acid from sea water by boiling under reduced pressure 
and adopted the method of determining the carbonic acid 
directly, as soon as the sample of water was brough& on 
board, by boiling 1t down nearly to dryness, and drawin 
a current of aft through ıt, which convey ed the steam an 
carbonic acid into a suitable receiver charged with baryta 
Water. In the Challenger substantially the same method 
was employed, with this important addition, that an 
excess of a saturated solution of chloride of barium was 
wdded to the water before distilling. By precipitating 
the sulphates, their effect in reducing th® tension of the 
carbonic acid was destroyed, and also the liquid was got 
into a condition in which it boiled calmly, without 
bumping, until Mere dry. The object aimed at 
wasgjhe determination of the carbonic aad present in the 
ater in the free ow Aalftoundemtate, to the exclusion 
of that present as neutral carbonate. There is no«loubt 

«that this wf- sugcessfully*accomplisked, amd the experi- 








pM 6: 
ments made by Dr. Tornoe fugnisle satisfactory evidence. 
“In order to ascertain whether the decomposition b 
boring of the neutral carbonates in sea-water also too 
place te a constierable extent when insoluble sulphates 
were present im thet fluid, I made a few experiments by 
Buchanan's process. From several samples of sea-water, 
whicb, examined by the method I adopted, were found to 
contain 96 mgr, of carbonic acid per litre, I suceeeded, by 
evaporation to dryness, after adding a solution of chloride 
of banum, in liberatigg about 50 mgr. only, with a solitary 
exception, when ths amount exceeded 50 mgr. per litre, 
The proportion cf carbonic acid expelled was accordingly 
not much greater than tbat determined by Buchanan in 
water from equato-ial seas, and but a few*milligrammes 
in excess o? what the carbonic acid forming bicarbonates, 
according to trustworthy observations, should have been ; 
of the carbonates said to be present in the residue I falled 
to detect any trace.’ This experiment shows that what 
was sought was really obtained, namely, the determina- 
tion of the zarbonic acid ze present as neutral carbonate, 

The method firally adopted by Dr. Tornoe is an ex- 
ceedingly ingenicus one, and has the great advantage of 
giving both the free and the bound carbonic acid. It con- 
sists in add ng to tke sample of water a measured quantity 
of acid of known strength, dnving off the liberated carbonic 
acid by gertle heating, and collecting ® in baiyta water 
of known streng. When the operation 1s finished, the 
excess of acid ın zhe boiling flask and the excess of alkali 
in the receiver are separately determined. The amount of 
baryta neutralised gives the, total carbonic eid, while 
the amount ofacid reutralised gives the-amount present 
as neutral carbonate. © ; 

Itdoes nct seem to have occurred to Dr. Tornoe that 
his fhethod of determining the carbonic acid might be 
combined with the boiling out of the oxygen and nitrogen. 
If to the sample fron which the gases are to be extracted 
by boiling under reduced pressure be added sufficient 
acid to more than neutralise the carbonates, and the 
boiling be then cont.nued as if for the elimination of the 
oxygen anc nitrogen, the whole of the carbonic acid 
should be obtained along with these gases, while the 
excess of acid in the flask could be measured when the 
operation was fimished. This process would have the 
advantage that oxvgzn, nitrogen, and carbonic acid would 
be collected in one operauon, It would be necessary to 
make the tube in waich the gases are to be preserved 
larger than is at present usual, but a volume of 100 cubic 
centimetres A eue for a volume of 800 or 900 cubic 
centimetres water. : 

By this method the carbonic acid was determined in 
seventy-eighz samples of water from different parts. It . 
is somewhat of a pity that the determinations were not 
made on board we the samples were fresh, though 
there is no doubt that in the case of sea waters which 
contain only traces cf organic matter, the amount of car- 
bonic acid 13 not sensibly affected by keeping. The 
results obtained are very uniform, and he gives the 
following average formulae ;— 


52°78 + 0'83 mgr. per litre 
for the carbonic acid forming carbonates with a probable 
error 1n a single observation of + o 662 per litre; and 

-°43°G4 + 016 mgr. per litre e 
for fhe carbonic acid, forming bicarbonates with a 

robable error in a single observation of X 1'26 mgr. per 
fitre.” 

Touching the urifqimity of these results, it must be 
observed that the samples would probably be all at nearly 
the same temperature when examined, while they would 
be collected at different and lower temperatures. Hence 
fhe fact pf keeping would: tend to produce uniformity in 
the results. Hence also there is no mention of tempera‘ 
ture in his average formule. Now although the law 
regulating the absorption of carbonic acid by sea water at 
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different tempeiaturé& cannot be precisely stated, the 
Challenger results leave no doubt that more carbonic 
acid is absorbed*the lower the temperature 1s. Taking 
the mean of all the Challenger determinations ist surface 
water at temperatureg between 10°C, and 15° C., we have 
43'5 mgr. per litre of carbonic acid liberated by boiling 
„to nearly dryness after precipitation of the sulphates; 
and thi@agrees to a fraction of a milligram with Tornoe's 
average amount of carbonic acid present as bicarbonate. 

Dr. Tornoe concludes this part of the work with an 
interesting inquiry into the condition in which the car- 
bonic acideexists in the water, and comes to the conclu- 
sion that.it 1g probably present in combination with soda, 
forming bicarbonate of soda. 

In the third portion of his wdérk Dr. Tornoe gives an 
` account of his experiments on the amount of salt held ın 
solution by the sea water. For determining it he follows 
two methods, the one depending on the specific gravity, 
and the other on the chlorine contained in the water. 
The specific gravity was determined by means of suitable 
glass hydrometers, and the chlorine by means of silver 
solution of known strength. In order to reduce the 
specific gravities which were observed at various temper- 
atures to their value at one standard temperature, Dr. 
Tornoe reports an elaborate series of experiments on the 
expansion of sef water due to change of temperature, and 
he uses the results so obtained along with those of Ekman 
for reducing his results. They are given in two columns ; 
in the one 1s the specific gravity at 17:5* C referred to 
that of distilled water at the same temperature as unity ; 
in the other they are reduced to their value at the tem- 
perature of the water when 24 situ, referred to distilled 
water at 4° C. as unity. ' 

In order from these results to arrive at a knowledge of 
the amount of solid matter dissolved, he makes a series 
of careful determinations of solid residue of chlorine and 
of specific gravity in seven samples of water. He finds 
that “the co-efficient of chlorine may be taken at— 


I'80g + 0700076 $ 
with a probable error in a single determination of + 
0'002, and the co-efficient of specific gravity at— 
13179 + 07058 
with a probable error in a single determination of 0°15.” 
"The specific gravity is here taken at 1775" C., and the 
"unit is that of distilled water at the same temperature. 
The determination of the solid residue in sea-water 
„presents special difficulties due to the presence of so 
‘amounts of magnesia salt. These difficulties are 
overcome in an ingenious way :—‘‘ From 30 gr. to 40 gr. 
of sea-water were introduced into a thick porcelain crucible 
of known weight furnished with a tight-fitting cover, and 
evaporated on a water-bath. So soon as the salt was 
ciently dry the crucible with the cover on was 
heated for about five minutes over one of Bunsen’s gas- 
‘burners, then cooled and weighed with its contents."' 
The free magnesia berated by this process was then 
determined by dissolving the salt and adding a quantity 
of titrated sulphunc acid and determining what remained 
unneutralised by titrating with caustic soda. 
The results so obtained are given in a table, and also 
esented graphically in charts at the ebd of the work. 
ese charts show v@ry clearly the distribution €f*the 
water from the Atlantic amongst that coming fiom Polar 
Tegions, which is also confirmed not only by the tem- 
peratures observed, but ajso by the disaibünon of 
nitrogen dissolved in the bottom water, of which Dr. 
‘Tornoe has given a It is well known that the 
water coming up from the North Atlantic ıs much salter 
than that coming south from the Arctic and Polar 
regions. From the variations in the amount of Salt found 
in the bottom water of different districts Dr. Tornoe 
suspected that some*of it must be due to the presence of 
Atlantic water which had got @ooled on its way north, 


and bad sunk to the bottom. It is fn.the highest degree 
probable that the nitrogen found dissolved in #sea-water, 
taken from any depth, 1s the nitrogen which it took up 
when last exposed tothe atmosphere. Nowthe amount of 
nitrogen which it would take up would depend to a great 
extent on the temperature, so that water which had been ex- 
posed at the surface in Arctic ions would take up more 
mtrogen than water which bad been exposed in tem- 

erate regions, so that the amount of nitrogen pygwent, 
or instance, in a bottom water, may be taken o indicate 
the temperature which the water had when last exposed to 
the atmesph Now it is a remarffable result of Dr. 
Tornoe's.investigations that where he ‘finds a high per- 
centage of salt in the bottom water he also finds a low 
percentage of nitrogen, ahd vice versd, rendering it in 


every way probable that the which he has mapped 
out are y supplied on the one hand from the Atlantic, 
on the oth om the Arctic Oceans, This result is 


a further evidence of the impopfance “Sf accurate deter- 
minations of the us contents of sea-water. 

It-is impossible to conclude this notice without con- 
gratulating the Narwegian nation on the advanced 
position which it haf taken up if ocean exploration 
and the success which has attended the labours of its 
servants, and in an especial way of Prof. Mohn and those 
associated with him in the three summer trips of 1876, 
1877, and 1878. Not only is the work done great in 
amount and of the highest scientific interest, but it has 
been published with a praiseworthy expedition which 
adds immensely to its present value. 

J. Y. BUCHANAN 


COMET f 1881 


N the morning of October 4, 1881, while engaged in 
sweeping the eastern sky for new comets, I found 

an object about ro degrees preceding a Leonis on the 
ecliptic which bore a strong resemblance to a bright round 
nebula, with a marked condensation in the centre. I 
roughly estimated the position of the object, and referring 
to Herschel’s catalogue of nebulz, endeavoured to iden- 
tify it, but without success. Then carefully pene its 
place relatively to the small stars in the same field of my 





MT A . 
. 
Comet / 1881, October 3, 15h. 15m , ionchigeHestor, power $5... 


10-inch reflector, I rewumed sweeping in the region near. 
About half an hour later—3 45 a.m.— I re-observed the 
object, as clouds were rapidly coming up. A slight motign 
to the eastwardywas at once suspectel to have occurred 
in the interval, but my positions were merely eye estima- 
tions, and I distrusted them though feeling certain at 
the time that the supposed displacement was I 
had only obtained a momentary glimpse when the Sky 
became completely overcast, but fortunately the erfuing 
night was cloudless, I was enabled to obtain another 


observation. Te suspected gbject did not rage until soon 
after 1 æm., and LÉnew that it érould fot come under thf , 
. . 
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range of my 10-inch reffector. before about 2h. gom. a.m. 
Apart frofa this, the moonlight was very troublesome. 
Adjusting the telescepe I immediately saw the small stars 
‘of the preceding night, but the nebulous object had dis- 
apra though ıt was found directly afterwards in a place 
a half a degree east of its positian'on the previous 
“morning. The true character of the object thus became 
unmistakenble. It was a telescopic comet with an 
pereas motion towards the sun, hough really the distance 
etween ahe two bodies was daily becoming greater, 
' owing to the fact that the sun's apparent motion east- 
wards along the @cliptic was about twicg as «great as 


~ that of the comet: 


Information of the discovery was telegraphed to Green- 
wich and Dun Echt, and subsequently the Astronomer- 
Royal sent notification to some of the chief foreign 
observatories, Coggia at Marseilles, the discoverer -of 
the great comet of 1874, picked up the few comet on he 


. . night (October 5) folloyang the receipt of the en 


and on October 9 it was o by Messrs. Lohse 
Copeland at Dun Echt. But at Harvard College Obser- 
vatory (U.S.) it was looked for in vain, for the comet 
man to elude detection until & special message had 
been dispatched from Lord Crawford’s observatory, giving 
its accurate place, when it was ultimately faund by Mr. 
.Wendell, It was observed at the latter station on the 
nights of October ro and 11, and the positions obtained 
then, in combination with a Dun Echt place of October 
9, enabled Mr. Chandler to compute approximate ele- 
ments, fram which it appeared that the comet was re- 
ceding both from the earth and the sun, and the orbit 
Mo some resemblance to that of the comets of 1819 
V. and r771 I. Parabolic elements were Rus ded 
computed by Messrs. Copeland and Lobse, by Dr. jen- 
heim at Vienna, J. Palisa at Wien, and by Mr. J. R. Hind 
at Londan. It soon became evident howeyer that an 
elliptical orbit would best satisfy the later o ons, 
and M. L. Schulhof at Paris was the first to compute 
them, using the Marseilles position of October 5, 
Echt Octo 9, and Paris October 18 He gave the 
period as 72 years, though admitted that a considerable 
amount Øf uncertainty was attached to this result. Elliptic 
elements were also. computed by Prof. Winnecke at 
eer) by Mr. S. C. Chandler at Boston (U.S.), and 
. by Herr Block at Odessa, the resulting periods being 
8'407 years, 8'343 years, and 9106 years respectively, 
Schulhof also reconstructed the orbit on the basis of many 
later positions, and deduced the -period as 8:45 years, 
which is in very close agreement -with the results of 
Prof. Winnecke and Mr. Chandler. The following are 
the elements as computed by Messrs. Schulhof and 
Winnecke respectively :— 
Periielion Passage, Sept. 13725866 Berlin mean time, ` 


© Longitude of perihellon  ... = 312 al 0a 
iude of node no .. “= 65 57 50°0 
In OD aus y Nee egies = 651 362 - 
t tees evo OE D aL CR T DUIS = 55 25'8 
OM, J e une 0e = 9 192 . 
lg.€ .. .. 0.4 = Q9'9r6637" 
loge a Lees = o'ĝ1r8o20 
. Pedol o .. .. 2. 2. 7. m 8°45 years. 
œ Perihelion Passage, Sept. 131699 Berlin mean time, 
Longitude of perihelion = 312 Il 22 
m Longitude of node a = 6 4 2 
* Inchnation . =» 5 52 36 
$ oP, i eo = 3564 7 
e log. g . = 9859955 
lg.a  . .. ..*. eom O'616427 ~ 
* Period s = 8'4072 years, 


.. Herr Block finds the period 9'ro6 years, and remarks 
{Science Obeerver Cifcular, No. 2% that “ the orbit of the 
-comet is simpar to the orbitg of comets f743 L and 18fo IV., 
, "which Prof. Clausen supposed to be Rentical (4«4. Nach. 


` j E ; . e 


= — E 
X. p. 363), but, in this case, the tinfe of revolution should 
be nearly 77 years. The orbit is also similar to the orbit 
of the comet of 1585, excepting that tHe perihelion dis- 
tance i$ very different. Supposing that there were.17 
revolutions between 1585 and 174g, and 15 revolutions 
between 1743 and 1881, the time of-revolution would be 
9'252 and 9'253 years. The comet of 539 also accords 
with the period of 9°25 years.” ae 

M. Schulbof says that the period may possibly be 
larger than that assifned in his ‘elements, as there are 
deviations in the middle places of the orbit seeming to 
su such a conclusion. It is explained® in Science 
Observer, No. 35, p. 94, that this comet apprgaches nearer 
to the earth than any other, except that of Biela, of whose 
continued existence pecoming very sceptical, It 
is singular that the new comet evaded discovery so long, 
for it must have been a conspicuous object in the southern 
hemisphere in August, for on the 18th of that month it 
was “ within 11,000,000 miles of the earth, and its brilliancy - 
equal to forty or fifty times that at discovery, and in fact 
easily visible to the naked eye.” A 

The last observation of this new odical comet was 
made, I believe, by Prof. Winnecke on November 19 
with the 20-inch refractor at Strassburg Observatory, when 
the position was a = 10h. 4om. 32:929., } = 14? 49) 30*7 
N. at 16h. 46m. 38s. Strassburg mean time, 

As this acie ias somewhat near to the earth, 
the idea oc to me that it might very possibly “be 
associated with one of the numerous meteor,’ streams 


which I had observed during the few preceding years, but . 


the theoretical radiant point of the comet is a southerly 
one, and is so near the sun that the chances of its obser- 
vatiog are very meagre.’ Prof. Herschel -co tes that 
the earth passes the comet’s ascending node on November 
28, when the radiant point of any meteors following the 
orbit of the comet would be at R.A. 272°, Dec. 37° S., 
which is near e Sagittarii, and 29° south—following the 
sun's place. The meteor speed would be = 14 miles per 
second, but the shower could only be observed in the 
early evening, inasmuch as the radiant sets about half an 
hour after the mn. On December 14 the cometary orbit 
+ 033 N. of the earth’s orbit, and the radiant point , 
15 at a 277,8 34^ S., but in this case also a shower of 
meteors proceeding from the comet would 
because the radiant sets with the sun. 
A good deal has been said with reference to the sup-- 
resemblance of orbit between this comet and Blan- 
pain’s (1819 IV.), but if they are identical the orbit and’ 
period have undergone remarkable changes since 1819, 
and the question cannot be definitely settled until the 
rturbations arising from the action of Jupiter have been 


be invisible, 


le vestionted! It must be admitted that some comets, as 


for example LexelPs, have been drawn into new orbits by 
planetary influence, and it is possible that the cumulative 
effects of this may have brought about alengthening of 
the period in the present case, for the period of Blanpain’s 
comet, as computed by Encke, was only 4°81 years, which 
is not considerably more than one-half that of. the new 
periodical comet. Whether the latter will return at its 
predicted epoch in 1890 is open to some conjecture, but 
a careful investigation of the orbit and of the perturba- 
tions which mist affect it in the Interval, wll to a great 
exttné remove the difficulties, The comet is evidently & 
bright one, and in certain positions will be presented as 
a conspicuous object, so that it may have been frequently 
observed during former returns to perihelion, though the 
great variations in itt orbif originated by pere 
make it difficult to réconcile the orbital elements at : 
ferent returns. The comet nfay also have often escaped 
discovery at its re-ap ces similarly to the perodical 
comets of Encke and others, which must manifestly in- 
crease the difficulty of fixing with any degree of certainty 
the epochs ôf its former apparitions.eIt Is, however, satis- 
factory that the comet ag its recent return was fairly well 
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observed, and its elliptical elements having been com: 


pated on several hands with marked consistency, we ma 
assume that its present form of orbit is known wi 
considerable accuracy. i W. F. DENNING 
2 7 ; 
THE MAKING OF ENGLAND! 

I^ aff inftructive article in Macwillas's Magasins for 
this month, Prof, Geikie shows what important in- 
fluences DEUM a Ga of our country has had 
. upon its history. Prof. Geikie begins in long past pre- 
historic tifhes, when England formed part of the European 

- continent, and rapidly traces the changes which have gone 
to make England what it is; shows the bearing which the 
physical geography of the counfty had ‘on the settlements 
` of the early inhabitants, pre-Aryan and Aryan, and in 
later times on the development of land’s commerce, 





and the growth of her tness. Prof. Geikie 
does for England as a whole Mr. Green attempts, to do 
for “ Anglo-Saxon” » for that England which 


was destined to form the broad basis of the E 
the present day. Mr. Green, in his well-known “ History 
of England," as we pointed out at the time of its publica- 
. tion, made some attempt to take account of the physical 
conditions of oyr country in so faras they have influenced 
her history; and this is essentially the method he fol- 
lowed in his valuable text-book of British Geography. 
Hitherto historias have taken little or no account of the 
environment of nations, although it is evident that that 
must be a factor of the first importance in de i 
the character of a people and their historical develop- 
ment, In a general way every ofe must admit that the 
climate and physical condition of a country havg their 
influence on the character of a people; but in its strictly 
scientific the subject is i in its infancy, and we 
hope that . Green’s example will encourage others, 
both historians and scientific 
thoughtfully and minutely. 
‘examine Mr. Green's work critically, as an historical 
treatise ; we shall leave it to others to say ‘whether 
all his statements and inferences are authorised by 
the documents on which they are based. But that the 
work is full both of interest and, instruction every one 
must admit. Mr. Green's geographical and topographical 
instincts are unusually keen, and his faculty for clothing 
the pe of chronicles, and antiquarian discoveries, 
and ethnological data with living:esh and blood is pro- 
bably unsurpassed. In a series of pictures he brings 
before us our Teutonic forefathers with a vivid force that 
has all the interest and excitement of reality. We see 
them hovering off the shores of E d, even.while the 
Romans were in ‘possession, watching their opportunity 
to pounce down upon the prosperous towns and home- 
steads ; we see them at last get a firm footing, south and 
east and n holding the coast ions with com- 
ive, t ba for years by the primeval 
orests and thick underwood, the widespread marshes and 
impassable rivers. Not for at least two centuries were 
xn able quite to overcome these obstacles, and these, 
ith the physical features of the country, determine 
the relative positions ultimately occupied by Jute, Angle, 
Saxon, and, Celt. With regard to the Pr E 
Mr. Green, from a study of the finds in the Settle an 
other caves,'is able to bring’ before us a touching picture 
of the flight of the Celtic men, women, and children with 
what utensils and ornaments they could carry with them 
before the advance of the futhless Saxon. 
. * The hurry of their flight may be gathered from the 
relics their cave-life bas behind it There was clearly 
little time to do' more than to drive off.the the 
swine, the «oats, whose bones lie scattered «ound*the 
hearth fire at the mouth of the cave, where théy served 
rea T . os z 
l Sui e X i Z jam Rochard Green, M.A., LL.D. 
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hers, to work it out, 
It is not our province to. 





itives for food. The women must have 
eir brooches of bronze or pérti-coloured 
iar workmanship ef Celtic Briain, and 
snatched up a few household implementssas they hurried 
away.’ The men, no doubt, girded on as y the 
swords whose dainty sword-hilts of ivory and bronze still 
remain to tell the tale of their doom, and hiding in their 
breast what money the house contained, from coins of 
Trajan to the wretched ‘minims’ that told sf the 
Empire’s decay, mounted their horses to peotect their 


the wretched 
buckled hastily 
enamel, the 


t At nightfall all were crouching eath the 
dripping rogf of the cave or ro the fire that was 
blazing at its mouth, and a long suffering in which 


the fugitives lost year by year the memory of the civilisa- 
tion from which the e. Afew charred bones show 
how h drove them to slay their horses for food ; 
reddened pebbles mark the hour when the new vessels 
they wrought were too weak to stand the fire, and their 
meal was cooked by dropping heated stones into the pot. 
A time seems to have come when their very spindles were 
exhausted, and the women who wove in that dark retreat 
made spindle whorls as they could from the bones that 
lay about them.” - ° 

Then, when the invader has settled down in his con- 
quests, the author restores to us with the broadness of 
reality, partly with material obtained by the researches of 
the archeologist, their mode of life, the nature and dispo- 
sition of.their Zuss or settlements, the life of earl, ceorl, 
labourer, and slave, and to show us in the town moot the 
germs of our modern complicated parliament. 

Mr. Green has evidently taken the greatest “pains to 
master the physical geography and the great topographi- 
cal features of the country at the landing of the Teutonic 
invaders. It was in many respects as different as possible 
from the surface with which we are at present familiar. 
The Never oy ee Chase, and other scanty 
forests are but the remains of what at that period was 
almost one universal forest, impenetrable to all but 
natives, thickly clothed with underwood, and from which 
the chal ranges rose, and provided almost the on] 
settling-places of the inhabitants. Nowadays we find al 
our great cities along th$ river valleys or the cbast ; ‘then 
the uplands were the only areas on which the inhabitants 
could settle, the marshy and wood-grown banks of the 
rivers being all but uninhabitable. j s 

* It was not merely its distance from the seat of rule or 
the laterdate of its conquest that hindered the province from 

ing completely into the general body of the Empire. 
ts physical and its soclal circumstances offered yet greater 
obstacles to any effectual civilisation. Marvellous as was 
the rapid transformation of Britain in the hands of its 
conquerors, and tly as its outer came to differ 
from that of the island in which Claudius landed, it was 
far from being in this respect the land of later days. In 
spite of its roads, its towns, and its mining-works, i»re- 
mained, even at the close of the Roman rule, an ‘isle of 
blowing woodland, a wid and half-reclaimed country, 
the of whose surface was occupied by forest and 
waste. The*rich and lower soil of the river valleys, 
indeed, which is now the faVourite home of agriculture, 
had in the earliest times been den covered with 
primseval scrub; and the only open spaces were jhpse 
whose nature fitted faem less for the growth of a4 the 
chalk downs and oolitic uplands that stretched in long 
lines across the face of Britain from the Channel to the 
Northern sea., In the earliest traces of our history thtse 
districts became the seats of a tionend a tillage 
which have long fled from them as the gradual icm. 
away of the woodlartd drew mf&n to the richer soil. ° S 
a transfer of population seems faintly to have begun even 
before the coming of the Romans; and the rea hich 
they drove through tte heart of the countsy, the waste 
py by their hi the eyer-widening qgcle of culti- 
vation coundthey*towns, musghave quickened this socis]. 
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change. But evem after four hundred rears of their occu- | close of the Roman rule, and ités ofer these districts that 

tion thé change was far from having been completely | the ruins of the villas or country houses of the Roman 
rought about. It $ mainly in the natural cleaiings of | landowners are most thickly scattered." * 

the uplands that the population concentrated itself at the As an®instance of how Mr, Green is able to throw light 
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apan the progress of the Saxon conquest by his mastery | Jutes. After describing the advance into the Camt (Kent) 
of the physical condition of the country at the time, we | of the band under Hengest, Mr. Green goes on :— . 
- quote another passage referring to the settlement of the “ With this advance to the mouth of the Weald the 
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Work of Hemyest'’s men a to an eng »nog did the [utes Wight and 'a few districts on the "Southampton Water- 
* from this time play any ifhportant part in the attack on | Fully indeed as the Cart was won, nb district was less 


the island, for their after-gains were limited to the Isle‘of | fitted tp serve as q starting-point in any-attack of Britain 
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atlarge. While the Andfedsweald, which lay in an im- 
penetrable mass along its western border, extended south- 
ward behind the swamps of Romney Marsh to tbe coast 
of tbe Channel, & morass that stretched from the hills of 
Dulwich to the bank$ of the Thames blocked the narrow 
strip of open country between the northern edge of the 
Weald and the river. The more ius Mp bn along 
the 'Thames itself was barred by the , if not by the 





fortified bridge, of pon es of these 

barriers is proved e long pause which took place in 

the advance of the Jutes, for a cen was to pass before 

LUNAM Deque er into the island ” 
ig. ‘I e. ; 

P MA the advance of the Saxons was hindered by 

obstacles quite as formidable as the Andredsweald in South 


Britain. 4 As the South Saxons were prisoned within their 
narrow strip of coast by the.reaches of the Andredsweald 
so the East Saxons found themselves as effectually barred 
from any advance into the island by a chain of dense wood- 


~ lands, the Waltham Chace of later ages, whose scanty 


EARLY LONDON. 


(Losa! memes aroma af hunter duin ) 








Fia 3 


in what was known afterwards as East Anglia, and 
` farther north still in modern Lincolnshire, was natu- 


rally influenced by: the widespread marsh, the remains 
of which are still to be seen in the Fen country. “We 
have seen what barriers held back the Jute of -Kent 
and the Saxon on either side of him; but barriers as 
impassable held back the Engle of the eastern Gwent, 


. for the forest-line whieh began on the Thames reached 


on along their western frontier to the Wash, and the 
Wash stretched to the northward from Newmagket to the 
sea, The fens whith ied this huge break in the 
eastern coast of Britain ire the sixth century a far 
larger space than now; for while they stretched north- 
ward pp the Witham almosf as far as Lincoln, and south- 
wards up the Cafn as far as Cambridge,they reachad 
inland to Huntingdon and Stamford, and éhe rd&d 
between t. ose places skirted their bounds to tHe west. 
So vast a reach of tangled marsh offered few*temptations 
to an invader; and we shall see, grounds at a later time 
for beligving that the Gyrwas, as the Engle freebooters 
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relics have left hardly more ‘then de names of Epp 

and Hainault Forests. These woodlands, which stretch 
at this time in a dense belt on eitlter side the Roding 
along the western border of the district thae the ipvaders 
had won from the Thames to the open downs above 
Saffron Walden, and were backed to the west by the 
marshy.valley of the Lea, whose waters widened into an 
as it reached the Thames, seem to have been 
wholly uninhabited, for no trace remains in their awst of. 
military stations or.of the country houses or buttinl-places 
of the provincials. How-im e jn fact these fast- 
nesses hid been found by the Romans is clear from the 
fact that even their road-makers never dttempted to pene- 
trate them. The lower portion of the Ermine Street, the 
road to the north, which in fater days struck direct through 
this district from London to Huntingdon, did not exist m 
Ro times, and the British provincial was forced to 
bed circuit either by Leicester or, Colchester on his 
way to Lincoln and York." 
F north again the progress of the Angles 
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oe 
who found a home in its islands called themselves, were 
for a long time too weak «o break through the line of 
“towns that ed its inner border” (Fig. 2). 

Gne of the wost ien passages, with its accom- 
panying map; in Mr. Green'd book, is thgt in which he 
describes the probable founding of Lofidon, the nature of 
the ground in which it stood, and the surrounding E 
country, all now coveted and its features obliterated by 
many square miles of bricks and mortar. Mr. Green 
shows how it was that what was destined to be the 
greatest city in the world came to. be planted whete Tt 
Hen how its future progress was determined by the 
P ysical conditions of its site. | ` e 

“The commereial greatness 8f London has made men 


fi ‘its mili im buf from the first momånt 
of its history till late.into the middle ages Londow 

one of the s df our fortressts. Its site, indeed; 
must hive been dictated, like that of most eagly cities, by 


the Ruvensges whj@h it presented as well for defence as’ , 
for trade. It stood at the one paint by which either 


^ 


: "in local names like Snow 
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merchant or invatler could penetrate from the estuary 
into the valley of the Thames ; and in its earlier da 
before the great chifnges wrought by the embankment o 
the Rqmans,*this was also the first point at which an 
rising ground for the site of such a town presented itself 
on either shore of the river. Nowhere has the hand of 
man moulded ground into shapes more y con- 
trasted with its natural form than on the site of London. 
Ev®p as late as the time of Cæsar the soil which a large 
part of it*covers can have been little but a vast morass. 
w Fulham the river stretched at high tide over the 
d that lies op either side of its present channel from 
fhe rises of Kensington and Hyde Park to tHfe opposite 
shores of Peckham and Camberwell. All Pimlico and 
Westminst Bi Nowa conead KOMMEN Battersea and 
ewingtonen i n, all Bermondsey 
ant ee formed a vast lagoon, broxen only by 
little rises which, me the “eyes” and “hithes,” «he 
"islands" and “landmg-rises,’ of later settlements. 


Yet lower down to the eastward the swamp widened’ as. 
- the Lea poured its waters into the Thames in an estuary 


of its own, an estuasy which ran far to the north over as 
wide an expanse of marsh and fen, while at its mouth it 
stretched its tidal waters over the mud flats which have 
been turned by embankment into the Isleof Dogs. Near 
the point where the two rivers meet, a traveller who was 
mounting the Thames from the sea saw the first dry 
land to which his bark could steer. The spot was 
in fact the extremity of a low line of risi und 
which was thrown out from the heights af M - 
stead that border the river valley to the north, 
and which passed over the sites of our Hyde Park 
and Holborn to thrust itself on the east into the 
great morass. This eastern ion of it, however, 
was severed from the rest the rise by the deep 
gorge of a stream that fell from the northern hills, the 
stream.of the Fleet, whose waters, long since lost in 
London sewers, ran in earlier days between steep banks— 
banks that still leave their im in the local levels, and 
—to the Thames at Black- 


friars. The rise or ‘dun’ that, stretched from this tidal 


channel of the Fleet to the spdt now marked by the. 


Tower, and which was destined to become the site of 
London, rose at its highest some fifty feet above the level 
of the tide, and was broken into two parts by a ravine 
through which ran the stream which has since been kno wa 
as the Wallbrook. Such a position was admirably ada 

for defence; it was indeed almost im ble. hel- 
tered to east and south by the Lagoons of the Lea and 
the Thames, guarded to westward by the deep cleft of the 


. Fleet, it saw stretching along its morthern border the 


fen whose name has survived in our modern Moor- 
gate. Nor, as the first point at which merchants could 
land from the great river, was the spot less adapted for 
tide. But it was long before the trader found dwelling 
on its soi. Old_as it is, London is far from being one of 
the oldest of British cities; tif the coming of the Romans, 
indeed, the loneliness of its site seems to, have been un- 
broken by any settlement whatever. The ‘dun’ waf in 
fact the centresof a vast wilderness. Beyond the marshes 
to the east lay the forest track of southern Essex. Across 


- thelagoon to the south rose the woodlands of Sydenham 


and Forest Hill, themselves but advance of the 
fastnesses of the Weald. To the north the heights of 
Highgate and Ham were crowned with forest- 
masses, through which the boar and the wild ox wan- 
dered withbut fear of man down to the days of the 
Plarmtagenets. Even the,o country to the west was 
a waste. It seems to have formed the border-land 
two British tribes who dwelt in Hertford and in 

X ssdt, aff its barren clays were gjven over to solitude by 
the usages bf primeval war.” 


Much maee that must be of intereste to ose “familiar 


e "with modern Loffdon d&es Mr. Greer us bout the 
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early city and its progress, and the influence upon it 
history, of its site, and the nature ofthe surrounding 
country But these extracts will give the reader a fair- 
idea of the method ed by Mr. Green in this most 
interesting volume. | he work contains numerous maps 
showing the condition of the surface in the various 
regions of the country at the time that the Saxens, Jutes, 
and Angles were with ruthless vigour laying the founda- 
tion of modern England and modern English history. 
Mr. Green, of course, discusses many incidental questions 
of interest, among others the extent to which the Celtic ' 
element remained after the settlement of the invaders, and 
influenced their blood and their chaacte® Mr Green 
essentially adopts the wiews advocated by Mr. Freeman, 
though his Teutonism does not appear to us to be quite 
so extreme. He brings his history down to about the 
year 830, when it may be said that land was hly 
sha into those outlines, topographical and eas of 
which the present conditions are the lineal development. 








NOTES 
AT a recent meeting of the Trustees of the Lewes Studentship 
in Physiology, which was founded by the late ‘George Eliot” 
in memory of her husband, Mr. George "Henry Lewes, the 


vacancy occasioned by the appointment of Dr. Roy to the Brown ' . 


Professorship’ of Pathology in the UntyYeralty of London was - 
filled up, according to the terms of the Trust, by the,election of 
Mr. L. C.-Wooliridge, D.Sc, (Lond). 
former student of Guy's Hospital, who has lately been working 
in Prof. Ludwig’: laboratory at Leipzig. He has already made 
investigations of importance, one of which, on the part taken by 
the white corpuscles in the coagulation of the blood, has been , 
read before the Royal Society. The studentship is for three 
years, and its conditions provide for the holder devoting himself 
during that time to physiological researches, Wisely administered, 


such endowments of research are invaluable, and it is to be | 
wished that there were more of them. The first appointment ^ 


of the Trustees led to the brilliant work of Prof, Roy, and wa 
do not doubt that their present choice will be no less amply 
justified, 


THE expedition to be fitted ont at the expense of M, Bischofls- ` 


heim to observe the solar eclipse next May in Egypt, will include 
M. "Perrotin, director of the Nice Observatory, who ‘will attend 
specially to the search for intra-Mercurial planets, and M, 
Thollon, who will have charge of the spectroscopic work, They 
will be accompanied by M, Gudraln, photographer to the Paris 
Observatory. i 

THE collection of fossil fishes in the British Museum has 
lately received an immense addition by the transference. from 
Florence Court to the new museum at Cromwell Road of the 
very extensive and important collection of the Earl of Ennis-- 
killen, and when in the course of a few weeks it receives the col- 
lection of the late Sir P. G. Egerton, which the Trustees have 
also purchased, the museum will conteln a probably unrivalled 
collection of fomil fish. The collections of the late Sir P. G. 
Egerton and of, the Earl of Enniskillen werg commenced in 
I8s6, when they were fellow-studentmat Oxford. : 
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Dr. Wooldridge is a. 


THE first annnal general meeting of the Sanitary Protection , `- 


Associatioh was held on Saturday in the rooms of the Soclety of 
Arts in the Adelphi e Profr Huxley, having read the re- 
port, pointed ont that the Society, though it hed only 
been in existence for a-short fime, had worked successfully, 


The houses examined had not been the dwellings of poor - 


plople, «nd therefore liable: to be found «in an insani. 
tary cohdition, but- been houses occupied by well-to-do 
people, and of these 6 per cent. werd*in an absolutely pestif- 
erous cendition, leaving f to be the merest chance that they 
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had not become hotbedl of edisease. Ta eddfdon io this, in 1 and Colonial Secretary, “Although andà its new organisation it 


two-thirds of the houses inspected- there were defects in the 
drainage arrangemént, such as must fill any careful person with 
alarm, especially where children or delicate persons were among 
the occupan's. Prof, FPeeming Jenkin, one of the consulting 
engineers of the Associaton, spoke of the careful manner in 
which the buginess arrangements of the Asrociation were con- 
ducted, and expressed an‘opinion that the continued existence of 
such sssocistions as this most necessarily result in a much more 
efficient official inspection of dwelling-houses in all parts of the 
country, Speaking from personal experience of Edinburgh, in 
which only a qjmilar association exists, Prof. Jenkin said during 
the recent run of an epidemic of typhoid there had only been one 
cage in any of the houses under the Charge of the Amociation, 
and in that case the fever was shown to haye been contragted by 
the lady of the house while visiting the sick poor in the vilest 
districts of the city. E 


Tux discovery of cæsium and rubidium by Bunsen and 
Kirchhoff was, it is known, one of*the first fruits of spectrum 
analysis, These are the most electro-poaitive of all known 
elements, and have a remarkable affinity for oxygen —so great in 
the case of cæsium, that it has heretofore been found impossible 
to isolate the mefal, The problem, however, has now been 
solved by Herr Setterberg (Aum. der Chemie, Bd. 211, p. 100), 
by eleétrolysis of a fused mixture of cyanide of cesium and 
cyanide of, barium (large quantities of these costly substances 
having been placed at his disposal), Cæsium is quite like the 
other alkali metals; it is silver white, and very soft and erten- 
sible. Its melting-point is about 26°5 C.; and it» ifio 
gravity 1°88. In the air it ignites ipontunequdy, dud isi eR 
thrown on water behaves quite like sodium, potassium, and 
rubidium. Herr Setterberg has anew proved in his experiments 
that it is quite impossible to obtain cæsium by the method 
adopted for rubidium and potzsalum, distilling the carbonate 
with charcoal at a white heat. 


AMONG the institutions for which Sion is indebted to the 


energy and intelligence of the present Governor, Sir Anthony: 


Musgrave, the Institute of Jamaica is probably destined to prove 
one of the most valuable as a means of diffusing information 
and organising local effort in the canse of industrial science, 
The Ihstitute was constituted by & recent law which created a 
Board styled ‘“‘The Board of Governors of the Institute of 
Jamaica,” ” consisting of seven members appointed by the 
Governor; their duties being to establish and maintain an 
institution comprising a library, reading-room, and museum ; to 
provide for the reading of papers, delivery of lectures, &c., and 
holding of examinations on subjects connected with literature, 
sclenco, and art; to award premiums for the application of 
scientific and artistic methods to local industries; and to provide 
for the holding of exhibitions illustrative of the industries of 
Jamaie. The Institute occupies a building known as Date 
Tree Hall, in Kingston. On the lower floor there is a small 
museum containing a good geological collection made by the 
members of the late Geological Survey, a very complete con. 
chological and another of the birds of Jamaica, A 
beginning has also beenemade to form a collection gf «he 
fish of Jamaica, and about 150 duplicate specimens have been 
sent to the Smithsonian Institution to be named by Prof. 
Baird, On the upper floor is a ljbrary which contains a valuable 
„collection of oki local prints and records, as well as somo 
2000 volumes of stamdard Egropean and American literary 
2nd scientific works. . The Jamaica Institute in its present form 
is intended to occupy the position and take up the work of thè 
late Royal Soclety of Arts and and it recgives an 
annus! vote from the Ipcal Government. The present chair. 
man of the Institute ip the Hon. Kd, Newton, Lleut.-Governor 

e. 


has only been in existence about three years, it appeaf to have al- 
ready made a good start. Branch associations have been esfablished. 
at Spanish Town, Falmouth, and Sav-]a-Mar, Prizes have been 
offered and awarded for several local industries, and an' annual 
Flower and Horticultural Show has been started with the view 
of encouraging the culttvation of flowers, fruits, and vegetables, 
The Governors have recently published in a combined f = 
lectures delivered under their auspices last year in, the 

Hall, Kingston, on local industries. They consist of w E Wa 
of the Jamaica [nstitute," by the chairman, the Rev. John Rad- 
diff; “ Reot-Food Growth in Jamaica,” "by the Rev. Josias 
Cork, Rector of St. Anne’s; ‘Some Objects of. Productive 
Industry," Part I. Coffee; Part IT. Cinchona, by D. Morris, 
M.A., F.G.S., Director of Publie Gardens and -Plantations ; 
‘©The Timbers ofe Jamaica,” by W. Bancroft Espent, F.L.S. ; 
"Stock and Stock-raising,” by Archibdhi Roxburgh; and 
“The Mineral Springs of Jamaica," by Dr. J. Cecil Phillips, 
These lectures are of an essentially practical character, and their 
publication in & handy and compact form must tend to develop. 
the numerous resources o the island. — : 


Wa laye esed a pésesu Gh tie Wane M Ra 
Agricultural and Commercial Seciety of British Guiana, edited 
by Mr. Everard F., im Thum, M.A., Oxford, and Curator of 
the British Guiana Museum. This journal, which is to be 
published half-yearly, on the 30th of June and the jist of _ 
December, is intended to contain not only or chiefly & record of 
the procedings of the Society of which it is to be the organ, but 
also papers and occasional notes on agricultural, commercial, 
geographical, meteorological, chemical, botanical ornithological, 
entomological, anthropological, and literary subjects connected 
with British Guiana, A meteorological record will, as soon as 
it can bg organired, form e regular feature in the journal. Lists 
of the known flora and fauna of the country will be given from 
time to time, as they can be prepared. A series of vocabularies 
of the Indian languages of Guiana is also in preparation. Folk- 
lore, collected from the Negroes and Indiens, will ogcasionally 
be given, and many other kindred subjects will be treated 
The importance of such a jonrnal must be evident, and we hppe 
Mr. im Thurn-will recelve adequate encouragement, 


? Unnrm the title of ** The Natural History of Leeds, Wharfe- 
dale, and Nidderdale,” it is the intention of the Council of the 
Leeds Naturalists’ Club and Scientific Association to pubH-h 
during the forthcoming summer a summary of what is at present 
known of the animals inhabiting the districts marked out for 
special investigation by the Club, The Club has now been in 
existence for twelve years, during which time its members have 
—with more or less asmduity—collected and studied the local 
fauna, the result being the accumulation of a considerable mass 
of information, and the time has now arrived at which—if further 
«progress is to be achieved—an epitome of what is already known 
shogld be published. The chief hindrance to progress now felt 
is the acknowledged want of an *&coount of the work already 
accomplished, as & starting point for fresh ns and 
new discoveries. Not only will the work comprise lists of the 
more important and welfeinvestigated groups of animals, but it 
will include a notico of every group, however meagrely or 
imperfectly some of the more obscure ones may have beep 
studied. ' ° Š 


^ AT Angleur, close to Lidge, an important archæologicaB dls- 
covery has been made. At a depth of only 50 to 60 centimetres 
about twenty antique bronzes, some of remarkably fine jrorkpfan- 
ship, have been found. Agaongst them ame two female statuettes, 
one statuette of a youth, two female heads, three Rearded Mer- 
guy heady, twoftigee hetis a lidngrith raised itv, dc, Alle | 


$ 


^ 


. “erugthons within thPhistorid&l period, nso 


4 


` 


& n 
420 . ‘ 


NATURE | t è 


[March 2, 1882 





the objects are coveredtenth fine green Patina, and are evidently 
“the parts ef an ancient fountain, which adorned the hall or 
garden of the villa of a weglthy. Roman. The discovery is all 


~ the more intersting, as the existence of Roman antiquities in the 


nelghbobrhood of Lidge has never been suxpected before, 


Tue sudden and higbly unpleasant occurrence of large quan- 
titles of sulphuretted hydrogen at Actolikon (near Missolungbi), 
to ghich wo referred a short time ago, wasrepeated on January 6 
last, At (De same timo a alight earthquake was observed, and 
quantities of pumice-stone were observed floating upon the sea 
"surface, Orders wde given by the authorities (o investigate the 
phenomenon scientffically with a view to ascertaining whether 
~A rive of temperature has taken place in the sa-water or soll of 
the shore, The depth of the sea is also to.be measured, to seo 
whether any variations have taken place, r 


Tur Gottingen Royal Society of Sciences offers, in the 


physical class, a pfizs ofgg ducats (say 237.) for the best iitves- 
tigation, with accurate experiments, of the chlorides and amides |- 


of cyanogen (the present data regarding thess compounds being 
rather uncertain). Papers must be gent in before the end of 
September, 1884, The same month this year closes the ttme 
for treatment of the prire question in the mathematical clasa, 
vix. the nature of the unpolarised ray of light. 


Tue: Gasser patie: valuaila eva mde or vilis OF 


` Cinchona that have not, it seems, as yet bern introduced to the 


Indian plantations have recently been consigned to Messrs. 
Christy and Co., of Fenchurch Street. Thee new forms are 
very rich in quinine, and me thus referred to in Markbam’s 
“Travels in India and Peru”:—‘‘I have been assured by 
Gironda and Martinez that there are three sorts of Calisaya : the 
* Calisaya fina’ (Cinchona Calisaya v. vera, Wedd), the ‘ Cali- 
saya morada ' (C. ésiviasa, Wedd.), and the ‘Calisayn verde’ 
[Cimchena Caliseya oblongifolia]. They also tolf me that the 
last-named tree was a very large one, with leaves wholly devoid 
f.any red colour on the nerves, and habitually growing very far 
down the valleys and even in the plains, . A tree of this -variety 
supplies Gco or 790 Ibs, weight of hark, whereas the Calísaya fna 
yields only 300 to 400lbs, Gironda declares that in the province 
of Munegas, Bolivia, he saw one that furnished rcoolbs. of 
tabla,” that is to say, of the bark, of the trunk, and lower 
branches," It is sald that better results are to be obtained 
cultivating the Ca/isayo werde than the Calissya fma, 
although the former yields only 64 to 9 per cent, of pme sulphate 
of-qumine, yet as it yields twice the amount of bark as the Arc 
or Ledgeriana, the produce of the Caksara verde is equivalent 
to from 13 to 18 per cent. of quinine. Moreover, from the 
fact that the Calinsya verde is a more vigorous tree than the 
delicate Besreriama, and will grow at a lower elevation, it is 
obvious that it can be cultivated to a much greater extent, and 
may be extremely valuable for grafting the Ladgeriana upon, 
more especially since the attempt to graft the Latgeriana apon 


.. C. stccirubra has proved unsuccessful.” 


f ‘A COMMISSION has been appointed in Paris composed of AM: 
Wurtz, Berthelet, and other influential men of science connected 
with politics, to establibh a superior School of Chemistry and 
Pi¥sics, The course of instruction occupy three years, It 
‘Is stated that M. Cochery will to this institution the 
surplus of the International Exhibition of Electricity. 

"Tha number of municipal services in Pariagn which telegraphs 
or telephones are used is so large that the rivic authorities have 
decilled to establish a telegraphic examination for their ca popes. 

‘An interesting series of papers on the volcanoes of Japan bas 
prore by Prof, Milne in the Yapan Gassie of Yoko- 


The articles Are, compiled Hmost wholly from native ` 


of the various 
er to tho legends 


records, and while mentioning the parti 





rm maze 
and superstitions of the people gresptcting these phenomena, 
Prof, Milne mentions ns & noticeable -fact the association of 
many of the eruptions with some great calamity or other remark- 
able evéht. The mental effects produced. by seismic phenomena 


have frequently been very curious, Tus an emperor orders the 


people to pray for forgiveness of their sins on account of an 
eruption ; a goverrar presents a shrine to the deity ofthe móun- 
tain to prevent any further outbreaks ; and priests are ordered 
to pray to a mountiin tg cease ruining the crops by pouring forth 
ashes, The writer also thinks that if the history of earthquakes 
and volcanoes were closely 
as Japan, these phenomena would be found to plgy an important 
part in engendering superstition and producing mental aberra- 
tions, traces of which may’be met with in the forms of worship. 
The first of these papers. which is on Mount Aso in Kiushin, 
one of the most remarkable volcanoes in the world, appeared on 
December 31. Tbe series promises to be one of the highest 
scientific interest. 


ON February ra the sew Natural History Museum was 
opened at Berne, 


EARTHQUAKES are reported from Chieti and Castelfrentano,- 


In the Abruzzi, where shocks were observed on February 12 & 


3 a.m. 
On February 3 & remarkable fell of qneteorites occurred in 


Transylvania. At Klansenburg an intense light sulldenly flashed 
into view at. 3.45 p.m. on that day, the sky belig perfectly 


.doudless. The meteor was seen in the north-east part of the, 


sky, and when it disappeared a white cloud was seen in its stead, 


which spread into a thin streak stretching fram west to cast. | 


Soon afterwards a loud report wes heard. The next day the 
news arrived that near Mocs, about twenty-five mules to the cast 
of Klanrenburg, some meteorites had fallen ; one of these weighs 
35 kilogrammes, and penetrated 68 centimetres deep into the 
ground. Two other pieces were found near Olah Gyeres, and 
five others near Vajda Kamaras, Prof, Koch collected no less 


ed in other coumtries as well ` 


than sixty pieces of smeller dimensions near Gyulatelke, Visa, — 


and Bare to the ncrth cf Mocs. The direction.of the meteor ' 


was from north-west to south-east, to judge from the position of 


the fragments ; the latter were scattered over & line of about ' 


fifteen miles in length. 


Dg. SCHLIEMANN wll continue his Trojan excavations this: 


month as soon as the weather permits The firman he has 
obtained permits 41m to extend his researches to the whole 
Troas He will therefore not confine himself solely to Hissarlik, 


but will also cloeely investigate the environs of Balli-Dagh, : 


where ancient Troy was situated, according to Le Chevalier's 


AT the Instance of the Conseil d’Hygitne for the Department 


of the Seine, M, Delpech has drawn up an instructive report — 
(La Nature) on the dangers arising from bees, The loss and 
inconvenience incurred by some sugar refineries in Paris through 
bee-keepers -establishments in the neighbourhood, "attracted 
notice some time ago; at.the Lay refinery the depredation is 
estimated at 25,coo francs a year, and the workmen, nearly 
naked, are often stung. The (1200) at®a school in ‘the 
rue do Tanger, havo suffered similarly to a large extent. M. 
Delpech gjves information with regard to the bee's sting, notices 
three classes of Injuries caused by it, and cites 2 number of cases 
in which it has proved fatal, Stings on the face are the most 
serlous, the nerve-centres being po near. | Bees are evidently. not 
to be trifled with. On the triple score'of material damage, great 
fgconvenience, and very real danger, M. Delpech condemns bec- 
keeping fh large centres of population. a 

AN inter&üng paper by Mr. F. J. Faraday on_‘‘ Prehistonc 
Fishing,” is published in ‘‘ Anglers’ Evenings” (Manchester). TRE 
.* 


' 


` 
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author bas brought together much curious and useful informa- 
tion on the pucatory, as well as other habits, of our prehistoric 
ancestors, and with considerable? ingenuty applies the method 
of evolution in tracing the progress and development of ''the 
gentle at.” s 

AT Steeten on the Lahn (near Runkel) interesting discoveries 
have receftly been made in a cave, They consist of seven 
human prehistoric skeletops and animal remains, The latter 
must have belonged to tho Tertiary peñod. They were found 
in such enormous quantities that several generations must be 
represented. The spot positively teems with remains of the 
Cave period, s® that ıt is highly desirable that the State should 
order that’ more extensive sclentibe excavations be speedily 
made. 


THE writer of the article on Lieut. Collet’s work on the 
Compass 1n last week's NATURE, asks us to make the following 
correction: p. 383, col. r, line 8 from bottom, delete “only,” 
and ın line 7, instead of '* whereas it js tuee times as much m” 
read ‘‘ which is about twice as much as in.” 


THE additions to the Zoological Society’s Gardens during the 
past week include an African Brush-tailed Porcupine (Adhernra 
africana) from We&t Afnca, presented by Mr. J. Cheetham; 2 
Black-necked Heron (Ardea atricollis) fiom Cape Colony, pre- 
sented by the Rev. Ge H. R. Fisk, C.M.Z.S. ; two Blossom- 
headed Parrokeets (Palaernis cyanocephaius) from India, pre- 
sented by Mrs, Francis For; a Waxwing (Ampelis garrulus), 
European, preserted by Mr. W. H. St. Quintin; a Carrion 


-Crow (Corvts corone), British, presented by Mr. F. H. Worsley 


Benison; a Rhesus Monkey (Macacus. erythraus) from Inda, a 
Bonelli’s Eagle (Avsactus fasciatus), European, deposited ; two 
Common Buntings (Ambertsa miliaria), two Black-headed Gulls 
(Larus ridibundus), a Common Curlew (Mumentus arguata), a 
Bar-tauled Godwit (Zimesa lapponica), two Knots (Zringo 
camus), British, purchased. 





OUR ASTRONOMICAL COLUMN 
THE EARLIEST DAY-LIGHT OBSERVATIONS OF STARS.—In 


‘No. 2616 of the Astronomische Nachrichten Prof. Winnecko has 


an interesting note on the question, Who first observed stars in 
full daylight? The credit of the observation has been generally 
accorded to J. B. Monn 1n 1635. , for instance, says: 
“Tl est evident que c'est à Monn qu'il faut remonter pour 
trouver la premiere observation authentique d'une étoile vue en 

lein jour ;" Zach and many other astronomical writers have 

eld the same opinion, Moim’s observations are found in his 
work, ''Longitudinum Terrestium necnon Ccelestium nova et 
hactenus optata Scientia,” first published, as it a 3, in an ex- 
tended form at Pars ın 1638. At the end of March, 1635, he 
saw Arcturus half an hour after sunrise, This observation of 
Morin’s appears to have been overlooked in France, since in 
May, 1669, we find Picud essing his surprise that he had 
been able to observe the meridia alutude of Regulus thirteen 
minutes before sunset ; his observation is printed in Lemonnier’s 
“Histoire Céleste ” : “ Le 3 mai (1669), hauteur méridienne de 
Regulus 54° 42’ 50”, cette hauteur méridienne fut en feme 
Jewr à 7h. Sm. du soir, environ 13m. avant le er du Soleil, 
ce qui ne s'ctoit encore jamais fait," On July 23 following he 
observed the mgridian-altitude of Arcturus, Sinh the sun was 
17" above the horizon, andespeaks of the observation ases te- 
markable one, concluding: ‘11 est maintenant facile de trouver 
immédiatement les Ascensions droites des Etoiles fixesgnon senle- 
ment per les horlogés à pendule, mais aussi pai l'observation du 


vertical du Soleil au même tenfos quin o la hauteur 
méndienne d'une etoile fixe," : 
Prof. Winnecke points out tut Morin was ed in -his 


discovery that the stam may be observed in daylight by more 
than one iun In a letter wntten from Amsterdam to G 
sendi, by inus Hortensius, and dated October 12,91636, he 


-mentions that observations such as Morin hatl claimed. td be the 


fiat to make, were by n8 means new to hm, and from the dates 
of the publications in which he recoide his own observatyons 1t 1s 


me that his claim of priority to Mordn.is justified, though 





| 


when hls ea: lest observaron was made cannot, as Prof. Wm- 
necke remarks, be certainly inferred, Sghickard, Professor of 
Hebrew and Mathematics at "Lubingen, whose first work, the 


“ Astroscopium," appeared in 1623, and was frequeftly re-. 


printed, saw Arcturus in broad daylight as early as 163a. In 
the ‘Historia Coelestis, ex observationibus Tychonis Brahe,” 
by Albertus Curtrus, at È 956 we read: *''1632 Martii 2. 

ota. Cor Scorpii claro die adhuc & me visum conspicilla 
tamen cum Saturnus eye cognosceretur : nec fuit omffino 
d * e. e. 

Prof, Winnecke concludes that Schickard, as well as Horten- 
sus, had dbserved fixed stars in daylight previous to Morin, who, 
as we have aaid, has been generally S edite with this advance 
in astronomical observation. 

Binary STARS.—Mr. J. L' Casey, U.S.A., has calculated 


first approximations to the orbits of œ Ursse Majoris and 11757 
(Piazr xiu. 127). ‘The former 1s one of O. Struve's discoverles, 


bis frst and last paUlished epochs being— , 
184234, Pos, — 474, DIM 0746. 
1875* » 295'5, certainly oblong. 
The apparent motion being direct, or with increasing angles, 
these indicate a change ofe290* in thirty-three years. 
11757 was measured by Struve in 1825. For comparison 
with his first epoch, we add Prof. Asaph Hall’s for 1879— 


Struve, 1825'37, Pos. 10'0, Dist. 1°60 





A: Hall, 1879'40, 5, 68°9, ,, 2°34 

The elements nre as follow :— 
$ Urm Majoris. X175 

Perlastron passage ... ,1877 12 1797.42 
Node Seer eh tend 105" 18 344° 4f 
Node to periastron ... £ 7 315° 
Inclinaton  ... .. . 57°5 7 sth 29 32 
Excentricity |... ... .. 0:788 des 0'5079 
Semi-axi, major T '54 "29 
Period II5'4 years. 401'0 years. 

e 

GEOGRAPHICAL NOTES 
AT the meeting of the Geographical Society on Monday last, 

Major J. E. eman, B S.C., read a paper on recent explora- 


tions of the sources of the Irawaddy. He refered fint to Mr. R. 
Gordon’s able repo:t on the hydrology and hydrography of the 
river, ın which the old theory of the Sanpo, or great river of 
Tibet, being the main source of its vast stream, is revives, and 
then to what has lately been done, showing that the Saupo more 
bebly unites with the Kihong. Major Sandeman next dealt 
ith some endenvoars to reach the source of the Irawaddy, more 
especially that made by a Burman named Alaga, who had been 
tramed by himself. is man started from Bhamo in October 
1879, was absent slx months. He brought back a good deal 
of information respecting the western and eastern branches of the 
Irawady, but we cannot see how Ee can be said to have explored 
ther sources. It was somewhat unsabsfectory to learn that 
‘ political considerations "—the old Indian bugbear—sprevented 
Major Sandeman from stating why the explorer was compelled 
to turn back before doing what he was sent to do. Though Me 
phical results of Alnga's journey are not what might have 
expected, he has brought some very interesting infor- 
mation ing the domestic habits, religions customs, &c., 
more partiularly of the Kachins, or Kekhyens. In concluding 
his pa Major Sandeman summed up the various attempts 
which have heen made to reach the sources ef th@ Irawaddy, and 
to discover the true outlet of the Saupo. . 


‘ - 
CoL. Vunruxkor hagy informed the French Geographical 
Society that AT. Lessar, a Russian engineer officer, has completed 
the levelling of the country between Askabad and Samkhs. 
This operation has proved the eer paces of t 
railway between tHèse two places, and even for some forty 
beyond Sarakhs, in the Tilley of the Heri-:ud (Tejend). 
estimated that the cost would not execed 320,000/, At 
time M. Gladycheff, the astronomer of 


termined the i, and Mig of thirteen pom 


It is 
e Same 


Askabad, Sarakhs, and ed, At Meghed he is affd to haxa 
wo which . E. O'Donovan had 


parchaged the plan o 
made, but ap ty Perhaps Mr. O'Donogan may en- 
lighten usen th po ; when he givés his adtount of his varied* |, 


Ec 
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$ e 
i in the: Mery region at the Geographical Soclety's 
meeting dh March 27. 


laden with scientific treasures, 
an investigation of the Matchi Vi 
crossed the mountain pastes of 
and reached the towns of Kala and Chumbe, which stand upon 
the high ween the Amu Daria, this part he 
made int ethnographical observations, e type of the 
population of thes@ districts 1s a mixed ore; in Daryas the 


of Aryans kas remained pure, yet the hair is sot always blac 


, 
lighter shades being frequently met with ; sometimes the head is 
cor pletely shaved, The women do not cover thelr faces and 
marry according to their choice ; their faces are almost E 
in sometimes gipsy Hke. The language at Darwas 
‘varies but little from that spoken at Bokhara and Samarkand. 


te another ] js found at Shifgnan, which fpjunds 
st like à Ento uage, as do also the national songs 
of these people. 


A Russian staff-officer, who is said to have followed Col, C. 
E. Stewart’s exumplg by disguising hi as a merchant, and 
a to have been recently tra about in Khorasan, bas 
Published in the Aowtwrt Jems some interesting papers on the 
country and its Kurdish inhabitants. | 

CAPTAIN VON WOHLGEMUTH, of the Austrian Navy, has 
been appointed leader of the Austrian Polar expedition to es- 
tablah an o station at Jan Mayen. The steamer, which 
will leave Pola early in April next, is now being fitted out most 
energetically. 

THE Geographical Society of the Pacific, founded at San 
Franci«co last summer, have just issued the first number of their 
Precedings, which ts entirely occupied by a paper for 
, on the recent cruise of the Corwin 
in the Arctic Ses, In addition to the account of his visit to 
Wrangel Land, &c., Capt. Hooper gives some details as to the 
manners and customs of the Cbukches, Capt. Hboper proposes 
to deal with the very important subject of currents in another 
paper, bat he makes a few remarks on the influence of the Kuro- 


siwo or Japanese warm stream on the waters of Behring Strait,’ 
&c. ; and he also furnishes a table showing his determination 
of the declination and djp in the Arctic regions, from 


the end of May to the beginning of October, 1881. 
TE new number of the American Geographical Society's 
contains an account by Commander H. H. Gorringe 
U.S.N., on & cruise along the northern coast of Africa, and a 


Mr. las, jun., on th ,P 
IU Dy Mr. Jas Doug jun., on ue eople, aad 





ON THE SENSE: OF COLOUR AMONG SOME 
OF THE LOWER ANIMALS! ' 


ASA have already mentioned in a us communication 
(Fours, Linn. Soc. vol. xv. p. 376 (Part No. 87), M. Paul 
Bert ake. de Physiol. 1869, p. 547) has -made some very in- 


experiments on a small water cru:tacean belonging 
to the genus .Dasdstía, from which he concludes that they perceive 
sensitive 


to the yellow and green; and that their limits of vision are tif 
sane as OUTP, . e 
Nay,.be even goer forther thien tia, ne ley In con- 
cluding, from experience of two species—Man Daphnia 
rin eere teow h al 


“Hs words are £— x i 
A. “Tous les animaux voient les fayons spectraux que nous 
voyons." * 
TR “Ils ne voient aucun de ceux que nous ne pes." 
C. “ Dans l'étendue de la région visible, dila cca entre 
gout les mémes 


les pouvoire éclairants des différents rayons 
He also a ** pufique les limites de visibilité semblent 


&ire les mêmes pour les animaux et pour nots, ne trouvons-nous gein 


“raison de pour rupposer que le rôle des milleux 


tout-à- secondaire, 4k que la visibilité tient à 
ul-méme,” 


fe . Š 
’ 


D e . 
e 


These generalisations would seem fo rest on & very narrow 
foundation. Ihave already attempted to show that the conclu- * 
sion does not appear to hold in'the«case of ants, and I 
determined therefore to make some experiments myrelf on 
Daphnias, the results of which are embodied in the present 
communication. * E 
Prof, Dewar was kind enough again to arrange for me a spec- 
ofa , was thrown on fo the floor. 
I then 
4 inches, and divided by croes parti 
so that I could ixolaft the 
coloured rays. The two 


ns of d 
uminated by the different- 
of the trough extended somewhat 
beyond the visible specum, Ithen placed fifw specimens of 
Daphnia pulex in the trough, removing the glass partitions so 
that they could circulare freely from oae end of the trough to the 
other. ‘Then, after scattering them equally h the water, I 
exposed them to the light for ten minutes, after w. I inserted 
the glass partitions, and 
divinon. The results were as follows :— 


Number of Dahnias 
Ia the . 
Beyond Inthered greenish Intha Inthe Beyond ` 
the blue. nimm s blue. volet, tho violet, 
Obs. I. ... 0 20 -28 2 o o` 
» 2..I aI 25 '3 o -0 
E. es: 21 24 3 o o 
noe I9 29 Ie o o 
We Bre. c» 120 a7 3 o o 
4 IOI 133 "a o *' o 
I vider that the blue and violet divizions were naturally 
d the red and’ green 
gy 25.—Tried again the same arrangement, but 
the yellow, and giving the D the choice between 
yellew, green, blue, violet and dark :— 
Violet. Blue. Green. Yellow. Red. 
Exp. I. ... O o 3 39 5 3 
p 2 ..0 I a-. 37 7 3 
» Geshe O o 4 31- IO 
n 04 0 I 5 30 8 
» 56.0 I 4 33 6 6 
o 3. . B 1yo 36 23 


Of course it must be remembered that the yellow band is much 
narrower than the green. I reckoned as yellow a width of $ inch, 
and that of the green 2 inches. 


then counted the Daphnias in each . 


Again, 
Dark. Violet. Blue. Green, Yelow. Red, 
_Exp. I. ... 0 o ‘4 30 6 IO 
p» 2.0 I 3 25 8 13 | 
n» 3$e09 o 2. 24^ ? 15 
3» T cl o 3 25 , i 
cB os 0 t a 24. 7 I 
i I 2 14 128 38 6 .. 
M. Paul ‘Bert observes (Z c.) that in his ents the 
Daphnias followed exactly the brilliancy of the t. It will 
be observed, however, that in my ents this was not the 


case; asthere were more Daphnies in proportion, as well as 
absolutely, in the green, although the yellow is the brightest 
portion of the spectrum. d: 

May 18.— Tho «ame arrangement as before. In order to test 
the limits of vixion at the red end of the n, I used the 
trough so that the extreme division was in tho ultra-red and the , 
second in the red, I then placed 60 


After five mifutes’ exposure I them, ' There were 


In the ultra-red, ` 


if the e. 
Red. Ultra-red 
Ep Lo es e ce c 54 5 . 
jk ALS WEcche s» Gee BO 4 
e . NUN Em 
i i IIO 9 3 
I now gave them four Ctvisigns—dark, red, ultra-red, and dark 


e Dark. 


PĒ Ts: o 5 
ow ss te 


‘a lob 


x 
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It seems clear, therefofe, that the ultra-red 1s to them practi- | using three divisions, namely, further ditm-violet, ultra-violet, 


cally the same as darkness. 
I then so arranged! the trough that the yellow fell in the middle 
of one of the divisions, The result was ;— 


. Nabe of Daphnias 


1; 113 


I then shut them off from all the colours excepting red, giving 
them only the option between red and ultra-red :— 


Red, Ulktra-réd, 
Exp. 1. 46 4 
n» a 47 3 
» 3 44 


137 
I then left them access to a division on the other side of the 


red, which, however, I darkened by interposing a piece of wood. 
This enabled me petter to compare the ultra- rays with a 
really dark space :— 
Dark Rod. Ultra-red. 
* Expt... €. ... 4 43 3 
ges 3 45 2 
7 88 5 


Certainly, therefore, their limits of vision at the red end of the 
Boy seei approtimaieiy to coincide with ours. e 


ed to Eu their behaviour with reference to 
ihe ane. ead of the spectrum. 


Ultra-riolet 
58 
286 14 


Not satisfied with this I tried to test it in another way. 
I then shut them off from all the rays except the blue, violet, 
and ultra-violet. The result was as follows :— 


Number of Daphrias 
Ulire-violet — Violet. Blue. Dark. 
Exp. I. I 9 . 38 2 
5 2 4 6 38 2 
o 35 o a 46 a 
5 17 122 6 


I then gave them only the option of ultra-violet, violet, 2nd 
darkness :— 
VIRA ace Violet, Dark. 


Exp. I.. n 

eye 32; .6 48 é 

wm I2 47 I 

n 4d. I5 42 3 

n» De 4 53 3 
45 238 17 


I then tried ultra-violet and dark. The width of the violet 
“was 2 inches; and I divided the ultra-violet portion again into 
divisions cach f 2 inches, which we may eall ultra-violet, 
further ultra-violet, and sgll further ultra-violet. The geswmits 


wee -— 
Number of Daphnias E 
“Sti further Further Uhra- 

ultra-violet. violet DIE 
Exp. I. o 6° 52 2 
» 4 eO e. à 52 3 
» 3 » o 50 4 
n 4 o 4 53 3 e 
» Be 5 o 4 54 °2 

e 4 PC] 4 

«o a5 2601 " 4 


Alay 18,—I then again tried themewith the ultra-violet raya, 


and dark. The numbers were as follows, viz under the 


Exp.1. .. 


o» 46s 


To my eye there was no perceptible difference betweenéthe 
further ultra-violet and the ultra-violet portion; but slightly 
tindiffused light reached the two extreme ms. It may be 
asked why the still further ultra-violet drvisfbn should have been 
entirely » while in each case two or three Daphnias were 
in the darkened one. This, I doubt not, was due to the fact that 
the darkened division being neat to the ultra-violet, one or two 
in each case straggled into it. 

Ithen placed over the ultra-violet division a glass cell co 


sulphate gf quinine about § inch in depth, and over the 
Paes irn red similar ee I had expected 
t majority would have under the water-cell. 


that the 
The n , however, were :— 
ipa o anole Ultraviolet wiii 
ve water, » sulphate of quinine. 
Exp. 1. 8 50 
» 2 4 54 
» 3 II 49 
n 4 4 56 
27 209 
The ressor of this, ee ens evident as soon as I tried 
the experiment ; thoagh the sulphate of quinme stops 
the ultra-violet m eru turns them into blue light, and, to our 


eyes at least, actuall papi the brilliance. 

Ithen took & in which I placed a layer of 5 per cent. 
solution of chromate of potah less tha wa eighth Of an inch in 
depth, which, almost colourless to our eyes, completely 
cat off the ulita- rays. Ithen turned my trough at 
angles, so that I could cover one mde of the ultra-violet portion 
of the spectrum with the chromate and leave the other exposed. 
The numbers were as follows :— 


Side of the ultra- 
violet co Side un- Dafk. 
with chromate of covered. 
potash 
Exp. 1 5 55 9o , 
xu Laor orasi qutbectb satio. 
» n 2 3 57 o 
‘Again coyered uo ie same ede dal frst: 
3 4 56 o 
Again covered up the other side, 
Pe, d 57 o 


May 19.—Again the same arrangement, I reduced the chro- 
toate of potash to a mere film, which, however, still ont off the 
ultra-violet rays. I then placed it, as before, over one-half of 
the ultra-violet portion of the spectrum, and over the other half 
Se eens ies Dipl Between each experi- 
ment I reversed the position gf the two cells, The numbers 


Were :— 
A " Dader tho cdd Dede thie 
Exp L . .. .. 8 ‘ sa 
Dod. s ret | s 56 
n 3 IO . 50 a 
” 4 ^ 7 53 
zx poss 
29 all 


Evidently even,, film of chromate of potash exercises a “very 
considerable dafs ; and indeed I doubt not thet if & longer 
time had been allowed, the difference would have been even 


greater. 
It seems clear, therefore, that a filt of a 5 per cent. Mp 
of chromate of potash only $ inch in thickness, which guts 
ultra-violet rays, though speclotely transparent to uyr eyes, 


no mesp so to the D 
to the sul of p but instead , 


I then 
of placing ‘it close to the water, I at a height of 3 


* nikoi en Cela 


424 * ° 





NATURE d . 


, 2 
* . e 
e . 


| dtarch 2, 1882 





feet, so that the DapHhias" were far lesa directly flluminated by 
the scattered light. 
As 1) the preceding case, I placed by the sido of it a similar 


cell containing water, and suspended them side by side over the 
water antar the Daphnias, and reversing the position after 
each experiment. The numbers were as follows :— 
Under the sal- Under the 
phate of qumre water 
Exp L . we e. 5 47 
jy AOT Le uet ib 4. 
e © 5, 3 ave I2 : 43 
m4 II 49 
y a eee 20 40e 
$ à. E 18 * 4 
VET . 20 40 
39; 8. Ys. e. I5 * 45 
- 126 354 
h the contrast in this latter serier is not so tp still 
I fiffer 


it is pee cana goeta to me, therefoie, thoug 
with great reluctance so eminent an authority as M. Paul 
Bert, that the limits of vinon of'Daphnias do not, at the violet 
end of the spectrum, coincide with ours, but that the Daphnia, 
like the ant, 1s affected by the ultra-viplet rays. 








GLACIERS AND GLACIAL PERIODS IN THEIR 
RELATIONS TO CLIMATE 
Now that the effects of glacial action, present and past, have 
been so well studied, the question as to causes deserves to 
be more attentively considered, and it seems that meteorologists 
must now take it ın hand, having too long neglected it. A cur- 
sary glance on the present conditions of our globe shows us that 
cold alone will not prodüce permanent snow and glaciers when 
vapour of water is deficient There are no permanent snow 
nor glaciers in the Verkhojansk Mountnins in North-East 
Siberia, yet at the foot of them the mean gnnual temperature 
is below 4° F., and that of January below —56° F. The reason 
1s that the snowfall ıs bnt small, and thus the snow is easily 
melted in summer. In New Zealand, on the contrary, owing 
to the enormous snowfall in the mountains, descend to 
about 700 feet above sea-level on the west side (lat. 43° S.). At 
this height the mean annual temperature must be about 50° F., 
and snowíall and frost are of rare occurrence, even in winter. 

The gfeat importance of an afundant supply of vapour ad- 
mitted, and thus the necessity of surfaces covered by sea, what 
temperature of the surface of the seas is the most favourable to 
the production of glaciers? This dependa certainly on the 
height above sea-level where the send 1s formed ; but so far as we 
consider lowlands and moderate heights, say below 6000 feet, te 
surface temperature of the werd not very much exceed 
the freezing point, otherwise the vapour evaporated from the 
sea and condensed on the surrounding lands will be rain, and 
not snow, thus contributing rather to melt the existing snow and 
not to form new snow-layers. For lowlands and very small 
elevations a temperature of the surrounding seus of about 32° F. 
is that which is most favourable to the formation of snow, and 
if the last is falling in sufficient quantities to form permanent 
mow and glaciers, 

The deeper and opener the seas are, the better, for such seas 
do not freeze entirely, as the wipds and tides always break the 
ice which is already formed ; thus seas of that kind have, eves 
in the midst of winter, a conmderable opey surface, which 
evaporates freely, Shallow. seas surrounded by land can be 
entirely frozen gn winter, and thus the ice and snow which cover 
them, congderably cooled by radiation and cold winds from the 
lem, evaporate bat very little, and are by fer less favourable to 
a great precipitation of snow and ice.& Thus the cold of winter 
in m enn seas is a condition very unfavourable to a 

evaporation from their surface in the cold season, and to 
heavy snowíall on the surrounding land. , With the premises 
given abovesit will be easy to understand tfie ce in the 
extent of ice-sheets and glaciers, or their total a in the 
différent regions of our gloMe at the present time, as well as the 
probable causes of former glaciation. 

"Apstraging for once from the polar regions of the southern 
*emisph of which, we know buy lid we seo that in the 
higher Tatitzldes of the southern hemisphgre (40°-67°) thg extent 
finder the seen publinhed by the 
Erdkunde m 188% : 


oe — —À 4 
of seas is much greater than in the sarfe latitudes of the northern 
hemusphere. e know, further, that the seas of these latitudes 
receive considerable quantities of warm water from tropical seas. 
Now the ‘south tropical seas do not exceed so much in extent - 
the north tropical seas, then the seas between 40°-67° S. exceed 
the sens between 40°-67" N. If the Metter were even to receive 
the same relative pro, ortion of warm water from the tropical 
seas of their own isphere than the southern seas of the same 
parallels, the thermal effect would be yet greater? on “account of 
the limited extent of the sens between 40-67? N. But the 
greater extension of the south-egst'trades and their existence 
even to the north of the equator pours a great quantity of the 


warm water of che southern tropical seas into seas of the 
north temperate zone, thus giving probably an equal if nota 
superior quan-ity of warm water to seas of not the extent. 


How much this must teng to raise the temperature of the seas 
between 40°-67° N. is easy to see, This why there is 
so little permanent snow in these northern latitudes in the 
proximity of the sea, notwithstending the pu ipitztion 
up taere, and d in the 
colder part of the year. e temperature of the sea-surface is 
so high, that much more rain than snow falls even in winter. 
Let us tzke an example.e The sea-surface between the south- 
west of England and the south of Ireland has a temperature of 
above 50° F. even in January. Supposing a saturated stratum 
of mir to rise from these sees, it would have cooled down to 
about 38°4° F. at an elevation of 4000 feet, that is at the level 
of the highest pes of the British Islands, * The resulting. pre- 
clpitation will be ram and not snow. Thus a-broad and swift 
atmospherical current from the south-west will give rain and not 
snow, even in the mountains of England and Scotland. As the 
south-west are the ing winds the absence of amything like 
permanent snow is easily understood. In Norway, where the 
surroundmg seas are colder and the elevations greater, "per- 
manent snow and glaciers do exist, Greenland, which 1s sur- 
rounded by much colder seas, yet never entirely frozen, hos an 
ice-sheet covering all the interior and forcing glaciers to the sea. 
The height of the ice-sheet is so great, and the sea so cold, that 

obably even in summer the precipitation 1s always snow in the 
interior. As the seas near Greenland are not warmer than 41° F., 
m summer, a saturated stratum of air rising from them will have 
a tem e of about 31'1^ F. at a height of 3000 feet, that is, 
much below the level of the ice-sheet in the interior. E 

The seas between 40-67" S. have erally a much lower 
temperature than the northern «eas of the same latitude (see, for 
example, the mapin Wild's ‘‘ Thalaesa.’’) Thus their conditions 
are much more favcuznble to the production of snow at small 
elevations above the sea-level, and owing to the small difference 
of the temperature of winter and summer in so strictly oceanic 
climates, snow will fall even in summer. This explains why we 
find so great sheets of ice and glaciers descending to sea-level in 
all lands and islands south of 50° S, (the eastern part of South 
Amenica, the Falxland and Auckland Islands excepted). 

As there ix either 2 continent or a great cluster of high islands 
in high southern latitudes, and as the seas north of it give great 
quantities of mo!sture to be condensed to mow, a glaciation 
exceeding all that is known in the north hemisphere is the result, 
and the glaciers, desceading to the sea, and their broken ends 
floating to the ocean as icebergs, they in their turn cool the sea 
water, and thus about temperatures favourable to the for- 
mation of snow. hos cause and effect react on each other, as 
is so often the case, We know besides that the southern «ezsdo 
not freere to a t extent, so that ice-fields, so frequent in higher 
northern intitas. are far less common in the south, the icebergs 
being the prevailing form of ice there. This shows us that there 
15, on the southern seas, always a great extent of open water, 
and thus an actjve evaporation. 

en, the northern hemisphere, on contrary; the colder seas 
are mostly shallow and surrounded by land, and thus frozen over 
to a great extent in winter (for example, the White and Kara 
Seas, the*Ses of Okhotsk, Hudson's Bay, the bays and straits 


between the archi of N America). Thus the evapora- 
tlon is checked Just nf the tme most favourable to a heavy 
snowfall, 


. 

The continents of the northern hemisphere are too extensive, 
é00 little open to the influences of the sea and its moisture, to 
Havo extensive ice-sheets, The example of mountains in North- 
East Seberia shows „this very well, Similarly the great interior 

1 On the Thermal Condiaons of Rising and Strata of Alr. 
See Guldberg and Motm's ‘' Eades sur les Mouvements do ’ Atmosphire, " 

*. 
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platefux in the centre of north of the Karakoram and east 
of the Pamir, are too or glaciers, notwithstanding the height 
of the moantzins rising over them. The continental parts of 
Eastern Axa (that fs China, Maudchoona, the Amoor provinces, 
&c.) have more moisture, but it falls nearly entirely in summer, 
and, owing to the high temperature of the continent at this 
geason, ram, and not snow, prevails to the height of 12,000 or even 
15,000 feet.” The winter is the tune of the north-west monsoon, 
which brings cold but dry weather, with a cloudless sky. The 
monsoon te of these regions, that is the prevalence of cold, 
dry winds in winter and mpist winds in er, being the result 
of the geographical conditions, it must have prevailed since the 
great features of the centre and east of Asia were as iiey are. 
The existenc® of the plateaux and elevations to the and 
west of themy especially important, As all geologists are 
agreed that at least since the, Pliocene penod this has the 
case, I must conclude that the monsoot climate existed 1n Eastern 
Asa the whole time, and thus conditions exceedingly unfavour- 
able to an accumulaton of t snow and i It is 
well known that Pumpelly and Baron Richthofen did not find 
any taces of former glacier achon in China or on its western 
and northern borders; neither did Dr. Schmidt find any in the 
Amoor provinces. Thus geological and climatological evidence 
are perfectly agreed, the first showmf that there were no glaciers, 
and the second why there were none. As to the plateaux of 
CentralAsia, they must have been-exceedingly dry since the rise 
of the Himalaya and Karakoram to the south and the Pamir 
heights to the iai e and thus have had nothing corre- 
sponding to the glacial ods of Europe and North 
Ameria. The geological evidence, especially the studies of 
Stoliczka, confirms tha. 

As to the former glaciation of Europe and North America, the 
conditons*which must have led to it are, in general, greater 
cold in regions which have now an oceanic climate with heavy 
precipitation, and a more oceanic climate in regions which are 
cold enough, but where the rain and snow are now too deficient, 
e»pecially in the cold season. Great Britain belongs cestainly 
to the former class, that is, there is moisture enough, but, owing 
to the warm seas surrounding the islands, the temperature is too 
warm fo: glaciers. Thus a diminution of the quantity of warm 
water biought from the tropical Atlantic, or a change of these 
cunents so as to stop their mfluence on Britain altogether, 
are the principal conditions needful to bring about a heavy 
snowfall, first in the mountains, and then even on more moderate 
heights, and to render the snow persistent. A change of the 
same kind would increase the present glaciers of Norway, 
enabling them to reach the sea even south of the 60° N., and 
give rise to new glaciers. 

It is now pretty certain that all Scandinavia, Finland, North- 
West j Northern Germany were covered by a sheet of 
ice which gradually filled the Baltic and North Seas and reached 
west of Great Britain, to where the depth of the Atlantic 1s now 
about 600 feet, Many geologists would have the whole extent 
of iniy standing much higher to initiate such an intense gla- 
ciation, I would not objest to this for the mountainous districts, 
those of Scandinavia especinlly ; but there 15 decidedly no proof 
of it for the plains, and the arguments from a climatological 
point are strongly against such a supposition. A mse of less 
than 600 feet in North-West Europe would empty the Baluc 
and North Seas, and extend the Continent to much beyond 
ireland. This would give to Konigs in Prussia a climate 
as continental as that of Oren on the ers of the Kughixz 
steppes. Such a climate would be so unfavourable to per- 
manent snow and that no amount of rise of the 
would outweigh it, 

ord eta on the contrary, that a rise of the seas or a sinking 
of the had very much increased the extent of country 
covered by thesea, and besides giving access wo the cold water 
and ice of the Arctic Ocean thro what now aie the Lakes of 
Ladoga, Onega, and the White Sea, brought a moist and cold 
climate to the whole region. Thus an accumulatipn of snow 
and ice was brought about first on the highlands, and the ice 
by and by the waterseof the shellow seas (the present 
lowlands of North-West Russia, Scandinavia, and North Ger- 
many) and then of the some kat deeper seas (the t Baltic 
and North Seas). . As the ice advanced, the elevation of its 
interior part and the cooling due to the presence of snow gid 
1ce counterbalanced the greater distance of the sea, favouring a 
heavy snowfall even in summer, t.e. giving the copditidhs which 
now exist 1n the interi&r of G i 

e 
. 


Similarly in North America the sypmegston of a part of the - 
Western Sane uniting Hudson's Bay t$ the Gulf of Mexico, . 
was necessary to the beginning of intense, glacintian. A vast 
extent of cold sea was thus called into existence in tbe West, 
and as the westerly winds are very ent p strong there, 
this must have caused a heavy snowfall during the gremer part 
of the year. It 1s known that even now the precipitation of rain 
and snow is very heavy in the United States and part of Canada 
from the Atlantic to the Mississippi, so heavy that it it 1s un- 
equalled by any extennve region of the globe under the same 
latitudes. es, the cold sea to the West nent far to nt 
the influence of the hot and dry summer temperaeure on éhe 
lains between the Rocky Mountains and the roo’ W. or even 
nd. *Amerjean geologists have shown how closely the 1ce- 
sheet conformed to the present amount ofeprecipitation, there 
being & ''driftless" region in Wisconsin, which is now drier 
than the incon coda, having less than thirty-two inches 
of precipitaton in the year, and of four in winter.) The same 
relation 1s to be found in the Old World wherever the pheno- 
mens, are better studied ; glaciation was more extended in the 
mo&ter Western Alps than in the drier Festern Alps; it was 
less in the Caucasus and Central Asiaefie. the part west of the 
Pamir and Thian-Shan) than in the Alps, &c. 

Ihave now to consider the possibility of so-called ice-caps 
reaching in an unbroken sheet from the Pole to a latitude of 
45°-50°. All I mentioned before leads to the conclusion that 
they are impossible, as on extensive and deep seas an accumula. 
tion of ice us impossible, as the ice 13 immediately broken by 
winds, currents, and tides, and on great continents the climate 
is too dry. Thus now there is nothing like an extension of ice 
of that kind in the southern hemisphere, becau*e the greatest 
pert of the latitudes above 45° are open ocean, and on the 
northern because the continents are too dry. And the one or 
the other cause always must have prevented an extension of ice 
of a magnitude as stated above, and mostly probably there were 
both too extensive continents and too great and deep oceans to 
allow of an accumulation of ice on a very great part of them at the 
fame time, Thus a displacement of the centre of gravity due to 
ice of the magnitude supposed by Mr. Croll on this hypothesus, 18 
inadmissible, But one thing is worthy of remark in this hypothesis : 
it ıs the for a cause which may explain the changes of the 
level of the sea, which certainly have taken place on the globe, 
and which are now explained as due to the mse or subsidence of 
the land on the Lyellian hypothesis of the stability of the 
sea-level, 

The influence of a high Say. on the accumulation of 
snow and ers has next to be considered. This is a question 
which has been considered expecially by British geologists, and 
the majority of them agree in attributing a great mfluence to that 
cause, and m thinking that with the winter ın aphelion during a 
Jgh eccentricity there existed conditions favourable to an accu- 
mulation of ice. 

Let us take the simplest conditons, those in the interlor 
of a great continent, for example, Asia. We should expect then, 
during high eccentricity, a greater cold in mid-winter, and 
greater heat gn midsommer when winter is in aphelion. A 
greater cold In winte: would not be conducive to an accumulation 
of snow, while a more intense heat in midsummer would pro- 
bably melt the snow nt heights whero at present tem does 
not rise much above 32° In the monsoon regions a colger 
winter in the interior, with the accompanymg higher pressure of 
the air, would intensify the coki and winter monsoon winds, 
and thus bring about condit0fy even less favourable to an accu- 
mulation of smgw. Greater heat in summer in the interior of 
Asia would intenmfy also the mojst summer monsoon, and thus 
give à greater amount of precipitation, But owing to the small 
amount of snow falling in winter and its rapid melting, the 
temperature would rise over 32° F., even at opnsiderable heights, 
greater than noy, and fe precipitation due to the moist winds 
would be rain, ‘Thus, in the interior and engtern part of a 
conbnent like Asia, winter in aphelion during a high eccentricity 
would be less favourable than even the present conditienseto 
permanent snow End glaciers. ° 

As to the’wvestern parts of continents and to islands, they are 
more fully under the influence of the seas. As there“is no 
reason to suppose that the surface-tem of the sea would 
be lower during winter in aphelion high eccentricity, 1% fol- 
lows that there will not be more snow than now fn cófintges 
where rpin is the rule, in winter, afl other things equal, As 
4 x ay ae c xv P. 3930.9 














. "there is alto nothing in these astronomical changes to intensify 
the dst (prfacida]l ee) winds in winter, there will also 
Glar snow falling at thet season in 

regalar of mow in winter, The 
greater heat and rarefaction of the air in the interior of conti- 
nents-In summer will cause the afr of the oceans to flow thither 
with greater force, and such a movement of the air is favourable 
to more abundant summer rains than are experienced now, and 


thus to & melting of the snow in mcuntainous countries. : 
Thus it seem that winter in aphelion durih eccen- 
triay would have rather the opposite effect to which 1s 
generally to it, but it seems to me that the effect 
wotld be case bat slight, and not by far to be com 
to thet of the betion of land and ses, mountains,and low- 
lands; in other words, to that of the Phical conditions, 
With the change of these the eatent and distribution of snow 
a pee ware 
_ An attentive of the geography o earth and 
of its influence on ev together ita application 
of the simplest physical th es, will erable us to gal by and 
by a better knowledge of geological climates, The problof is 


an arduous one, btt ‘no: the studies ore directed in the 
right way, there is no doulk of the final succexs. . 
í A, WOEIKOF 
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AT a recent meeting of the trustees of the’ Mason College in 
Birmingham, the executors of Sir Jomlah Mason presented a 
statement ahow ing the amount to which the college will be en- 
titled under the will of.Sir Joslah Mason. After paymg claims 
on the estate and providing for | duty, about 20,0007, will 
aocrue to the college within the neriihres years, and after certain 
life Thterests are satisfied, a further rum of about 15 000/, will 
be available, making a total of 35,0097. for the estate, The 
benefactions of Sir Josiah Mason to the college bulding, endow- 
ment, and legacies will then amount to & totel of 210,000. The 


A building and endowment of tho orphanage and almshouses 


represent a sum of about 260,0007. 
Iw our University Intelligence last week, in the faragra 
z to Prof. MacAlister’s lectures, the word chemical 
have . 


Te- 


clinical. 
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7 SCIENTIFIC SERIALS 
The American Naturalist, December, 1881, contains—F. M, 
Endlich, on Demerara,—C. E. Bessey, a sketch n the pro- 
gress of botany in the United States in 1880, —]. D. Caton, the 
e ¢cHects of revermon to the wild state in our dowestic animals, — 





W. R. Higley, on the microscopic and general characters of tha, 


d tree affected with the ''yellows" (concInded),.—W, H. 
-on intelligence in snail, 

January, 1852.—8. A. Forbes, on the blind cave-fithes and 
their allies (a new species of Chologaster, Cees, from 
a spring in ern Illinois, is described).—Dr. C. F. Gisaler, 
on a singular parasitic Isopod (Bepyrus palamonaticola, Packd.), 
atid on some of its developmental stages (this interesting species, 
which is figured, was found on abont Io per cent. of the common 
prawns (Polemonees vtleari:) examined,— William Trel on 
th® heterogony of Oxahs wolacea.—]. M. Anders, Forests, their 
influence upon climate and rainfall—aA, S. Packard, jun., gla- 
cial marks m Labrador (with a plate). 

THE last number of the Yourmal of the Russian Chemical qad 
Physical Society (vol, xtv. fasc, 1) contains, besides the mnutes 
of edinps, pepe on the constitution of compounds of the 
ndizo Goa . Lubevin; an interesting paper on the 
infigence of molecular weight of homologues m the so-called 
Harc ag reactions, by Prof. Menfhutkin; on Caucatus 
naphtha, by MM. Markovnikoff and Ogloblin ; on the distribu- 
tion of magnetical currents, by M. Sloughinoff; and on the 

etic theory of light of Wm. Maxwell by M. 
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After a referènce to pa descriptive of parts of the sk@leton 
of this dinosaur, by Pudor “Turley, and- himself, the 
author gives a detulled description of the shull, vertebral column, 
shoulder, and hi with their a The skull is 
essential]y lizard-like, both in its 
details, The frontal is a paired lx The premaxille send up- 
wards mesial processes separating the dkternal nares; the exclu- 
sion of the maxilla from these nares by the external 
process of the premaxilln 1s apparent more than a since the 
maxilla is prolonged forwards beneath this process, and comes 
into close proximity to the nostril, | The supra-occipital enters 


into the foramen . The fissured nearly in its 
whole th is stri lacerülian. The of simplo 
cylindrical teeth in the premaxille, of co teeth 
in the front of the maxilla and in the ible, and of 
larger, mote complex, compressed teeth ind these, ~fore- 
shadow the incisors, premolars, and molars of the higher 


vertebrates, The vertebra are opisthoczlous in the neck, 


cselous in the tunk and Icins, and amphicmlons in the In 


orm and in its structural ` 


the neck and thoracic region of the vertebral column the ribs, 


are forked. In the loins a ximple unforked riblet is anchylosed to 
the end of the transverse process. The sacrum comprises five 
vertebise. The ittum has a very long preacetabular process. The 
femur is shorter than the tibla ; the inner trochanter is Jong and 
acutely pointed. The tibm has a stout preecnemial crest. The 
tarsus consists of two bones that together form a sinuous hollow 
upper surface, in which the tia and fibula rest ; the outer 
runt the os calcls supports both bones of the leg, 
whilst the inner, representing the astragalus, Bears the tibia only. 
In two feet evidence of two elements of a distal row of tursaliz 
was found in the outer side of the foot. ‘There are four fugctionel 
toes with 2, 3,°4, 
the foot, and e sty 


orm rofliment of an outer metatasmal, devoid 
of 


. This alone demonstrates the generic distinctness of 


[fypsilephodon from Jgnanodon in which, as 1 wellknown, thehmd ~- 
Foot comes only. teres fenclinta Der The phalanges . 
are sharply pointed, The sternum is rhomboid, The rcapula and 
coracold have a general resemblance to those of n, The 
humerus has a considerable deltoid crest, and is shorter than the 


femur. The radius and ulna are shorter 4han the humerus, The 
phalanges of the digits resemble those of the hind toes, 


ungual 
„but are smaller. 


Physical Society, February 2er G:C. Foster in the 
chair.—New Member: Prof. G. F. Fi 
Dublin, Mr. C. Richardson, Lieut H. J. Dockrell, R.N., Mr. 
W. Ford Stanley, General H. Hyde, R.E., Mr. J. Buchanan. 
—Prof W. E. Ayrton, F.R.S., read a paper on Fanré’s acemmu- 
lator, giving the results of ents made by him and Prof. 
on the efficiency, 


+ e 
e 


j pislanges counting from the inner side of ` 


the of the shad ws 
screen of blo -paper by the two lights simultaneously. A 
sperm candle is used ss thes and it is on ` 
a movable stand at an angle to the *of the beam 
| Peut e lens. Bath the Tens emi cinile pan be sifted 
to the screen along a senle giving distances, 
and the strqnger beam is reflected a mall miror. 
This Bo as to the ray frém the 
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same part of its surface whatever angle it in at, ani thus D ren Me keo hegien n of chlorine, 


the power of an electric light be given for every 
aglo als which the ray inis from the lamp. Observations 
are taken through and. green ees got a. belter measure 
of tho power of the light. f. Ayrton has found that g 

alr absorbs the green rays of the electric light very strongly, 
hence, in arder ee æ prope test of an electric lanp, the 
photometer should not be m the light. The new - 
ston photometer shown is the onl: PNE this pream 
tion., Mr.Shoelbred stated that-he had found experiment 
that the carbons of the Swan and Maxim incande cent lampe 
bore a much higher curreng without breaking when fed from a 
Faure accumulator than from a dynamo-electric machine. ped 
Ayrton corroporated this statement, and said that,he had o 
tained a light of 800 candles from a Maxim lamp fed -by an 
accumulator.—rof, Sylvanus Thompson then read a paper on 
the electric resistance of carbon under It was generally 
stated that the resistance of carbon inished under pressure, 
but he had found from recent experiments that the diminution 
observed was really due to the contact between the electrodes 
and the carbon, Under there are more points of 
contact between the metal and carbon then without pres- 
sure, The result has an important berring on the action of 
the cerbon relay, rheostat, and micrqphone transmitter.—Prof, 
Ayrton pointed out that as carbon apparently diminished in 
resistance under a rise of temperature, this would seem to indi- 
cate it as a compound substance, since only smple substances 
seemed to increase in resistance with rise of temperature.” Prof: 
Guthrie recalled that Df. Moser had suggested that the alteration 
of the resistance of selenium under light was an effect of contact,— 
A paper by Mr. G, Gore was read, on the Influence of the form of 
conductirs on electric €onductive resistance, - -His experiments 
were desi to show whether there was a difference of resistance 


eory that glass had a hi 
wave-length. Dr. J. Gladstone 
- be tested by exp 


objection to 
m to the Society, on the 
1 heat of steam, was really a confirmation of it, as 
icra wa aa : 


A Chemical Society, Fe 


16,—Prof. Roscoe, president, 
in the chair. — the i 


it was announced that the 


Members of instead of Dr. Tidy and Meesra. he, 
Ro and Warlogton.—-The following papers were i 
On bensylphenol and itu rdertvatives, Part 2, E. Rennie, 


potassium bromosulphonate or bromine acts on the 
potassium nitrosulphonate. formule of these substances 


citrate 
i 30 per cent. of citric.actd is the most sol 
—Contributions to the 


silver chloride ;*'' Badrai” ware and ''Koft Gari” werk from 
. India; some iron and bronze im from the Great 


by A. P. Smith and W. B. Lowe. Mis eim 
their experiments prove that 1 gramme chlorine at 
becomes 0°744 grm. of chlorine at 1030? Ç ; 
Meteorological Society, February 15.—Mr. ]. K. Laughton, 
MLA, F.R.A.S., ent, in the chair.—The following gentle- 
men were balloted or and duly elected Fellows of the org Cu 
W. Arons .P., W.G. B , J. Rand Capron, F.R A.S., 
P. Crowley, rae W. a C Ke D. Cun- 
-Inst.C.E., F.S.S., S. C . N. Green 
E. Kimo, J. Mansesgh, M Dar CR, G Cline M D D ES 
Shaw, Amoc.M.Inst.C.E, G. W. Stevenson, M*ImtC.E, . 
F.G.S., and W. H. Tyndall—The papers read were :—Notes 


of experiments og the distribution of pressure upon flat surfaces 
perpendieulariy e to the wind, by ©, Burton, B.A., 
.K.A.S., R. H. Curtis, F.M.S. In the present state of 


in n of the distribution alee eee 
to the impact of the fluid in motiof without introducing such 
limimtous as render the solutions arrived at widely divergent 
fromm the results obtained by the experimefts hitherto made. 
The authors therefore posed to Mffknselves to attack the 
problem from the experimental side o by a method which, 
as fara they know, Baa not been applied bn 

the application of Pitot’s tube, saltably madified in form to the 
simultaneous of the pressures at the centre and at 
nu pH ee pressure plate of known 
dimensions, results of the preliminary are 
given in the present paper.—The principle of New Zealand 


- weather forecasts, by Commander R. A. Edwin, R.N., F.M.S. 


—The high c pressure of the middle of January, 
1882,- by H. Sowerby Wallis, F.M.S.—The electrical thermo- 
meter lent by Messrs, Siemens’ Bros, for observing the tempera- 
ture of the air at the summit of Boston Church Tower was also 
exhibited, i 


EDINBURGH i 

Royal Society, February 6.—Prof. Balfour, vice-president, 
in the chair. —Mr. John Aitken, in a paper on the Colonr of the” 
Mediterranean, other waters, described a series of ~ 
ments whichghe hed made last year as‘to the cause of the 
brilliant blue colour so characteristic of the Mediterranean and 
the Lake of Geneva. Two distinct theories had been advanced, 
The one explained the colour as due to reflection from small sus- 
pended cles which did not reflect the lower rays of the spectrum; 
the other as the result of the absorbent action of the water itself 


the the water appears to be, a fact whi 
explains the i 


‘ 
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or north-north-west —~Prof, Chrystal, in some mggestive re- 
marks on dielectric» th, pomted out the error into which 
certain exp&rimenters had fallen ın imagimng that the dielectric 
strength» of'a medium, is at all determined by the maximum 
difference of pqtential that could exist between two conductors 
placed fh it, the truth being that) it depends on the dielectric 
tension (in Faraday's sense) thet xs, upon the resultant 
electric force or surface density at the point of rupture; 
and, in reference to this, detcribed soms experiments which 
he aed lately carried. out in conjonction with Dr. Macfarlane. 
Froth these Ít appeared that the difference of potential necessary 
to make a #arkjpass between two charged bells was greater in 
the neighbou hood of a pomtively ed body, and less in the 
neighbourhood of a negatively body when no such 
body was present. ‘A strong magnetic field, on the contrary, had 
no effect an the dielectric strength of air, whether the lines of 
magnetic force were in the direcmon of or. perpendicular to the 
direction of the electric force— even though the strength of the 
field was as much as 6000 aPsolute units, The main part of the 
papet was taken ap mn a discussion, from tbe Faraday and 

well point of wew, of the experiments of Thomson, Mac- 
failane, la Rue, and le, Amongst other theoretical con- 
siderations the effect of a particular vaiacion in the specific in- 
ductive capacity was investigated. The ‘‘water-electrometer,” 
with which he and Ly. Macfarlane had made some measure- 
ments last year, was referred to as in all probability an 
effective and accurate instrument of in electrostatic experi- 
Bom at all events handier and more rapidly worked then 
an absolute electrometer of the ordinary constuction. The results 
obtained by it he hoped ere long to lay before the Society.—A 
Latin diagnosis of new and little known phanerogamous plants 
collected in Socotia by Prof. Bayley Balfour was lad on the 
table, 

PARIS 


Academy of Sciences, February 20. —M. Jamin in the chair. 


—The following papers were read :—Meridian observations of 
small planets at Pans Observatory during the last quarter of 
1881, by M, Monuchez —On some applications of the theory of 
elliptic functions, by M. Heimite,— Double salts of me , by 


M. Berthelot. This relates to double 10dides end qhloroiodides 
— Note on permanganate of potash considered as an antidote: of 
snake polisan, agrepes of a publication of M. de Lacerda, by M. 
de Quatrefages. M ruis abound in Haute-Marne and some 
other departments in France (as 1s proved by the large numbers 
killed in consideration of a small premmm on each viper). While 
the lager knmmals often recover frém a lite, goats, sheep, and 
dogs often succumb. ‘The effects on man, too, may be serious 
and evenfatal, M. de Quatrefages desires the new method (some 
details of which he gives) to be made known He also suggests 
* it might be of use against the diseases treated by M. Pastear.— 
Researches on a special influence of the nervous syst i 
the stoppage of ex 
M. Brown-sdquard. on of almost any part of the nervous 
system will cause this stop which is more pronounced the 
more sudden the cause, The effects are chiefly these :—the 
.venous blood becomes like arterial in colour; it holds less 
carbonic acid than normally; there are no convulsions before 
death ; the body-tem ure falls; the blood-vessels contract 1 
after death, blood is found in the left heart, and the properties:of 
th@spinal cord, nerves and muscles, permst.— Action of high atmo- 
at ide on the animal organism, by M. de Cyon. To 
M. s apparatus he added argangements for measuring the 
variations of blood-pressure, 
ments, and for ug nerves, He finds that o 
is not a special poison for the organism ; animals die at igh 
atmospheric pressureg, mmply because, the carbonic acid ( 
chief excitant of the vasomotor and respiratory centres), dnmin- 
1shfBg considerably, circulation and onatop ; the former, 
because of too great aba ud blaod-pressure ; the latter, 
because of apne The heart-beats are accelerated for the same 
-regaons ; the orygen in the action of the accel: 
nerve, while the moderating action of the pneumogastilc is 
lessened throifgh failure of carbonic acid. ig parasito of 
malama, by M. Richard. This has been called by M. Laverun, 
Oscillaria malaria. M. Ricard has traced its Pere EE in 
the i corpuscles, into a cbllar of dark granulations Capone 
the hygmoglpbin). Escaping, it appears Eke a flemble rod ‘or 
wfhp; the thin end sometimes gets t, and the i 
then: oscillates violently as if to free itself... In about an it 
qes. Generally, hoyever, e. parasite is, imerty The parasiti- 
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perature, 
coloration of dressings, by 





em canzing 
es between the blood and the tissues, by 





ions, and respiratory move- 4 





ferous corpuscles lose elasticity and become very viscous ; hence 
they accumulate m the capillaries.—A new apterous male in 
Coccidians (Acanthocecrus auris, Sign.), by M. Lichtenstein. — 
Observations of comet $— III 1381, at Pais Observatory, by 
M. Pigonrdan moa tke distribution of protuberances, facule, 
and solar spots, observed at Rome during the second and third 
quarters of 1881, by M. Tacchini. The fncule extended to higher 
latitudes than ın the first er; and protuberances were ob- 
served nearer the poles, {n winter and summer a preponderance 
of protuberances appear in the south ; in spring find Rutumn, in 
the north.—Solar spectroscopic bui pem at the Royal Obser- 
vatory of the Roman CPllege during the second and third quarters 
of 1881, M. Tacchini. A continuous increase (not very 
rapid) of solar activity m indicated. In July the protuberances . 
showed a secondary minimum, and the spots & maximum, and 
M, Tacchini attacks M. Faye's doubts as to this.-*On the distri- 
bution, in the plane, of roets of an braic equation, of which 
the first member satisfies a linear erential equation of the 
second order, by Mf. erre.—On the theory of uniform 
functions of a variable, by M. Mittag-Leffler.—On the integra- 
d" a a ” 
s t( tapis) $ =o 
—On the practical solution,of the problem of transport of force 
to great distances, by M. Levy. e proposes to have # gene- 
rators connected m quantity, placed in s branch circuits, all con- 
nected with two points taken abitrarily in the principal (biflar) 
circuit. —On the relative motion of the earth and the ether, by 
Mr. Michelson.—Compass without resistance, for measurement 
of intense currents, by MM, Terquem and Damien. This con- 
sists of a land-surveyor s compass, under which is a first band of 
copper for circulation a a current; under a series of rect- 
angular pieces of wood and other copper bands, the whole borne 
on a central rod. Two vertical bands b the current into an 
one of the homroatal ones, according to the position in w 
ou fix a peg. —H ydrodynnmic experiments, pr ges eel 
mme.—On the saumation of phi oric by bases 
on chemical neutrality, by M. Joly.—On ferricyanhydric acid, 
by M. Joenuis.— Action of iodine on naphtaline at a high tem 
by MM. Bleunard and Vrau. —On.the blue and green 
i M, Gessard. Hè isolated the 
organism which produces the blue pigment (pyocyanine) and 
afterwards changes it to green.— Troubles of equílibration in 
young children deaf through otoplesis; their disappearance on 
return of hearing, by M. Boucheron.—On the evolution of teeth 
of Balznides, by MM. Pouchet and Chabon.—On the icm 
roperties of crystallme bodies presenting the spherolithic form, 
b M. Bertrand,—M. Mouchex made some remarks on pre- 
senting & magnetic map of Russia by Col. de Tillo. . 
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VSVISECTION , 


“HE discussion on this subject which has been carried 
oneduring the last few- months in the Nineteenth 


Century and Fortnightly Review has now, we think,.pro- 
ceeded sufficiently far’ to render 4t desirable that we 
should give g our readers a short summary of its progress. 
But as there are altogether some twelve or fourteen 
articles to BB dealt with, we shall only have space to 
supply & general analysis of the facts and arguments, 
.without being able to give an abstract of each article 
separately. 

As.regards the general tone or manner of pleading, 
there can be no doubt that the advantage inclines largely 
to the side of the physiologists ; for while—with perhaps 


'a slight exception in the case of some of the passages in 
` the essays by Prof. Owen and Dr. Wilks—the physio- 


logists state their arguments in a calm and tolerant spirit, 
the essays on the other side—with tbe exception of one 
by Mr. Hutton—present, in a painfully marked degree, 
the features of bittegness and ill temper. But, disregard- 
ing this cgnspicuous difference in the style of writing, we 
shall endeayour to give an analysis of the arguments on 
both sides, the impartiality of «rhich shall not be aftected 
by the fixed opinion which this journa! has always held 
upon the subject. 

The #tility of Vivisection is upheld by Sir James Paget, 
Prof, Owen, Dr. Wilks, Dr. Carpenter, Sir William Gull, 
, Mr. Fleming, Dr. Brunton, and' Dr. Yeo. This is done, 
.not merely by stating the general truth, obviously a priori, 
that “it would be more reasonable to hope to make out 
the machinery of a watch by looking at it, than to-hope 


- . to understand the, mechanism of a living animal by mere 


, 


contemplation”; but chiefly by. enumerating instances in 
.the past history of research where important advances of 


* knowledge have been made by vivisection, and could not 


have been made otherwise. The cases mentioned are 


^: very numerous,~so we must restrict, ourselves to re- 
-~ mentioning the more important. 


Sir James Paget says—and on such a topic he is 
entitled to speak with at least an unsurpassed authority— 
“ Before Hunter’s time it is nearly certain that ninety-five 
out of a hundred persons who had aneurism of the prin- 
cipal artery of the lower limb died of it... At the 
present time it is as certain that of a hundred persons 
with the same disease less than ten die,” and if we con- 
template cases of ancurism in all other arteries, as well as 
deaths from bleeding after large operations, the saving of 
‘life due to Hunters experiments is seen to be “very 
large.” But,Sir James does not. needlessly prolong his 
article by enumeratifg specific instances; hee sys: 
“others have already abundantly illustrated them; I will 
rather suggest some general considerations of the whole 


., subject. Looking back over the.improvements of prac- 


tical medicine and surgery during my own observation of 
them in nearly fifty years, 1 see great numbers of means 
effectual for the saving of lives and for the detection, 
prevention, ôr quicker remedy of diseases and hysical 
disabilities, all obtajned by means of knowledge to the 


acquirement or safe use of which experiments on animals 
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have contributed. There is is sore an operation in 
surgery òf which the mortality is now fnore than half-as 
great as it was forty years ago; scargely a serious, injury 
of which the consequences are half as segous; several 
diseases are remediable which used to be nearly ‘always 
fatal ; -potent medicines have been introduced and safely 
-used ; altogether such a quantity of life and of working 
power has been saved by lately-acquired knowledge apis- 
truly past counting. And in these advanjages our 
domestic animals have had due share of the improvement 
of veteritfary medicine.” 

The next paper in the series ‘is by Prof Owen, and is 


concerned mainly with the, history of the indispensable 


part which vivisection played in Harvey's discovery of the 
circulation of the blood and in Hunter’s experiments on 
thegigature of artèries. Although the 
common ground with a part of SjseJames Paget’s paper, 
the overlapping due to independent writing is not to be 
regretted, because Prof. Owen traces the history of the 
subject into more detai, in order to &xpose the fallacy of 
the anti-vivisectionists, who say that Hunter was antici- 
pated in his results by other surgeons working by other 
methods, This, we think, he is completely successful in 
doing—so much 80; indeed, that Mrs. Algernon Kingsford 

M.D., who supplies an essay in a succeeding number of 
the Nineteenth Century on “The Uselessness of Vivisec- 
tion,” while disputing Sir James Paget’s mere statement 
of the fact ‘that the surgical treatment of aneurism is due 
to Hunters experiments on deer, nevertheless finds it 
convenient entirely to,ignore the historical details which 
are given by Prof. Owen ; and the same remarks apply to 
this lady's tment—or rather evasion—of the facts 
concerning Harvey’s discovery of the circulation of the 
blood. 

Dr. Wilks makes utility the central portion of his argu- 
ment, and gives so many*instances of the serwce which 
vivisection has rendered that we cannot here quote them. 
The instances he refers to concern the heart, circulation, 


functions of the brain, spinal cord, and nervous system . 


&enerally, including its influence over the heart, lungs, 
stomach, kidneys,. bladder, skin, and muscles, &c. 
* What," he asks, quoting from Prof. Humphrey, “ has- 
been the influence of this upon medical treatment? . 
Take away the knowledge which we have received through 
vivisection, and conceive what a chaos would be our 
knowledge of the human body, and our ideas of'the treat- 
ment of the diseases of the human body; you ean 
scarcely conceive to what we should be reduced. Every. 
man in the whole histery of medicine, every man 
who.has-made real advances in the knowledge of the 
workings of the Bonen bedy, has done it through 
vivisection.” . 9 

The utility of vivisection is further shown by Sip W. 
Gull, Dr. Carpenters Mr. Fleming, and Dr. Brunton. 
The former alludes to the discovery of®the lymphatic 
system, and of the capillary circulation, to “ the geat . 
“advances mad by Boyle, Mayow, and Lower, in the 
same century " ; and more especially to the wayk of 
Claude Bernard on atimalheaf Thisis specially alluded 
to in consequence of Miss Cobbe in her article ^. writing . 
of the title of Claude Bernard to bg honoured*by ffhysio- 
logists, saying that such title is, at least partly, based on 


the invéntio$ of 2 stove witigh shoyld enable him to 
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watch the process oj ' dogs alive’ " —a statement 
"^ calculated, if not tended to convey a totally false im- 
pression *both of the purpose and the details of these 
memofable experiufents The impartance of the latter 
‘in relation to’ preparing the way for a full understanding 
of the deadly phenomena of fever is then clearly ex- 
hibited, together with the fact that." if a dog-be put Into 
a heated chamber and his blood be raised to the tempera- 
tuof a bird’s, he quickly díes''—so that the “baking 
alive ” refflly means raising the temperature of the dog’s 
blood through ter degrees. Every year in this country 
alone 40,000 persons die of scarlet and typhoid fevers— 
“baked alive” by them ; and this constitutes but.a small 


-"* part of the annual deaths in which exalted temperature 


is a fatal factor. No wender therefore that medical men 
- pay tribute to the memory of Bernard for opening the 
way to an un 
fiery furnace, with its" uncounted millions of victims, 
science hopes to close; and 1t is quite reasonable to 
believe that the tyme vill come, Yhen fever will be as 
much under our ĉontrol as are the movements of a chro- 
nometer.” When to this it is added that ' Bernard, in 
these experiments on fever, sacrificed two pigeons, two 
guinea-pigs, less than twenty rabbits, and six dogs," we 
"cannot think that the selection by Miss Cobbe of her 
favourite atrocity is a very fortunate one. 
Sir Willlam Gull proceeds to consider the great gains 
- which have accrued to medical science through some ‘of 
the experiments of Magendie, and those of Marshall | 


2 Hall; and Dr. Brunton, in a singularly telling article, 
shows “how in an ordinary diagnosis it is impossible to 


- advance a step without using at every point knowledge 
^ gained by experiments on animals. He also appeals to 
‘the British Pharmacopoeia to prove that to vivisection 


' awe owe the introduction of the most valuable of our 


‘new remedies.” Between the,editions of 1864 ahd 1867 
"there are added seven new drugs, of which at least the 
two most useful—viz. carbolic acid and physostigma—are 
- due to vivisection. Again, between the editions of 1867 


" and 1874 we find eleven new remedies, of which the three 


most useful—pepsine, chloral, and a nitrite of amyl— 
were discovered, or their uses perfected, By: experiments 
on animals. So that, without considering "many other 
„new remedies which are still on their trial and which 
` will, in all probability, be added to the next edition of the 
Pharmaeoperia, it is a matter of already accomplished. 
fact that “the introduction of nearly all the most valuable 
new remedies which have been added to the Pharma- 
copæia since the year 18647 have been discoreréd by 
vivisection. - 
Still confining ourselves to the questioh of utllityy we 
' -have next to nptice the essay by Mr. Fleming, who under- 
takes to show that. even in the exclusive interests of 
Arfmals themsel¢es, it is most ill-advised to tie the hands 
of -science ig, its investigation ‘of disease. Anthrax 
alone, in à single district of Franceykils about 178,000 
sheep a year, and in 1857 100,000 horses -perished from 
this diseas® in Russia alone. Many other equally start- 


` lofggr agy doubt. as to the yalue of protective inocula- 
ffon;" and, the sante method has been found equally 


`> effectual in, protecting poultry: from “ fowl-cholért.” It 
. e - * » e . 
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of: the subject, such that ‘this 


| 


ling,Statistics are given and now, owing to the labora- | 
tory experiments of Rasteur amd others, “there is no- 





-is not improbable that hydrophobia, glanders, eattle, 
plague, pleuro-pneumonia, swme- sheep small-pox ' 
distemper, and tuberculosis, will all admit, by modifica- * 
-tions gf the same method; of being similarly brought" 
under control. 

In connection with utility we håve space only. to refet m 
to one other case, but this the most conspicuous. We 
allude to the work of Lister, which, as Dr. Carpenter 
says, “ constitutes by far the greatest single improvement - 
ever introduced into surgical practice,” and which, as Dr. 
Wilks says, “has been the means of saving the lives of 
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thousands every year, both in England 'and,on the, .* 


Continent? Yet Prof. Lister ^ found that fie was obliged ` 
to discontinue his imfortant investigations -or conduct 
them abroad. He chose the lgtter course, and went to 
France; for, he said, ‘even with referefice to small 
animals, the working of the Act is so yexatious as tobe 
practically prohibitory of experiments by a private. 
worker like myself, unlass he chooses to incur the risk of. 
breaking the law.’ ” 

~Such, then, is a brief abstract of the evidence on the : 
head’ of utility. This evidence is not disputed by the ' 
‘writers on the other side, with the exception of Miss 


Cobbe and Mrs. Kingsford; but the writings of these ` 


ladies upon the subject are so extravagant and ill-hdvised - 
that even an ignorant reader must feel thein judgment- 
upon this head to be valueless! With the unanimous 
opinion before them of the International. Medical Con- 
gress, the British Medical Congress, and of all persons 
whose knowledge of physiological science entitles them to 
be heärd on this point, Lord Coleridge and Mr: Hutton 
adopt a line of argument which, so far at least, is more 
judicious. Lord Coleridge says: “I will not dispute with 
them as to the fact. A lawyer ought at any rate to know- 
the folly of encountering an expert without the knowledge 
necessary for successin the conflict. I deny the practical 
conclusion sought to be drawn from it on grounds of . 
another sort, which appear to me of overwhelming force.” 
And Mr. Hutton says; “I have never believed all these: 
experiments to be scientifically, or eyen medically, worth- 
less" and he allows that some of them Mi prede 
have been “ very fruitful” 

We may, then, take the evidence of utility. as "being ' 
‘beyond. all question by any reasonable and impartial 
mind.- Next let us consider the arguments which are 
adduced against vivisection other than the suicidal one 
of ihutility. These may broadly be classed under two | 


headings—those which assert that vivisection is immoral, x 


and those which assert that it is irreligious, - : 


In considering these arguments we may best begin with .- 
the essay of Lord Coleridge, and in doing so we. find it. 


difficult to strike the balance between our respect for the e 


1 Tha uchodty of Sir W. Ferguson and of Sor Charles Boll is indeed 
eS ee ee but their 


on this gubject—or rather the opiffion of the. former, because tha ^". 


litter did not live to seo all the resnits alluded to by Sir James Paget—ts ‘so 
immee«irabby outweighed by profemsorial opibjon in general that it 1s mter- 


esung chiefly because of Íte isolated character. The only other feature in -'- 


these papers that deserves the name OF argument is that inference from the - 
results of experiments on animals to the phymologica! economy of man may 
be erroneous, or even mizbeding But wbal*does this argument show? - 
Nu E Ru NECEM T LEM 
Puman body sl not rca No instanco can ba pointed to of a fatal 

or even orlocs mistake baying been made as a consofuence of any such 
inferpnca, nof is it at all likely that such an instance can ever 

; - . = 
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; man, ahd our astonishment at the feebleness of his pro- 


, duction, Taking as fair and unbiased a view as we can, 
it appears to us that, as a mere matter of pleading, if this 
-is althat can he said, even by a Lord Chief Justice, in 


favour of abolishing physiological experiment, the physio- 


logists could not well find a better advocate. Indeed,-as 
the paper throu hout shows ill-concealed, evidence of in- 


_ tolerable irritation, its manner, as well as its matter, 


suggests that the writer himself begins to feel that he has’ 


committed a mistake in too early and too warmly espousing 
an irrational tause. But, be this as it may, we shall 
endeavour to wate, as fairly as we can, the course of Bs 
argument, 

We have already seen that he expressly disregards the 
question of utility, and bases his argument “on grounds 
of another sort.” "These grounds are that, even if prac 


_‘ tically useful to the extent claimed by physiologists and 


medical men, knowledge gained by vivisection ought not 
tó be sought or tolerated, inasnufth as it is “ unlawful," 
or “pursued by means which are immoral.” ‘Here, at 
least, we have a definite marking out of the “grounds” 
on which Lord Coleridge justifies his determination, as he 


- says, “earnestly to support the Bill which Mr. Reid is 


about to submit td the House of Commons," í e the BUL 
for total abolition. We think, therefore, that it becomes 
a matter of importance’ clearly to define what is here 
meant by'“ immoral” and “unlawful” The only indica- 
tion given by Lord Coleridge of such a definition is as 
follows: “I deny altogether that it concludes the quss 
tion to admit that vivisection enlarges knowledge; I do 


, not doubt that it does, but I deny that the pursuit of 


knowledge is in itself lawful; still more do I deny that 
the gaining knowledge justifies all means of gaining it.” 
So far as these general propositions are concerned the 
principles of morality are obvious, and would be disputed 
by no one; but now for the special case of vivisection, 
“To' begin with, proportion is forgotten. Suppose it 
capable of proof that by putting to death with hideous 
- torment 3000 horses you could find out the real nature of 
-some feverish symptom, I should say without the least 
hesitation thaf it would be unlawfulto torture the 3000 
horses." Now in the first place, supposing—as we must 


' suppose if the illustration is to stand as argument— 


that the knowledge gained concerning the “feverish 
symptom” is to be knowledge useful in the saving of 


* human life, we think that a truer note of “morality” is 


. struck by Sir James Paget when he writes of a man whom 
he saw die under. chloroform faultlessly given, “he was 
_ 0 good and generous a man that I felt it would have 
' been right to kill a hundred animals either to save his life 
or to find out why he died, and to beable in the future to 
avert so awful a catastrophe." And if it is.sound morality 
thus to feel that one hundred animals may be sacrificed 
to avert one such e, can it be otherwise to 


that three thousand animals may be “lawfully” sacri- 


ficed with the certainty of gaining assured knowedge— 
for'this is the argument» which is to Lou many human 
lives? - 

But, in the second piace, this brings'id to the question 
of proportion, which *is rather vaguely presented in Lord 


stated than it is by: Dr. Carpentess whose very temperate 
and most judicious essay on the “ Ethic of. Vivisection," 
appears in the same nuthber of the Fortnightly Review, 
and in this; as in several other points, anticjpates "Lord 
Coleridge's arguments in.a manner singularly complete. 
He here says: “My argument then, is that if'in all the 
foregoing cases (£.«. of animal labour, &c.) the moral con- 
sciousness of those who consider themselves most elevatej 
in the scale of humanity justifies the infliction of animal 
suffering for what is obviously a real benefif to man, eveh 
though theecontipuance of such benefit fhyolves fhe con- 
stani renewal », the suffering, much moré is a temporary 
and limited infliction justifiab]e, for the discovery of such 
scientific truths as have a clear prospective bearing on 
human well-being, moral as well a physical, since every 
such gscovery, once established, is a Jor ever, not 
only fn its direct applications, hut i fas a stepping- 
stone to further discoveries, which may prove of still 
more priceless benefit.” 

Again, Sir W. Gull wry properly asks: “Why does 
Lord Coleridge, for the purpose of his argument, select 
horses, and why so large a number as three thousand? 


"He must know that the horse has been but little experi- 


mented upon... so that the supposition of tree 
thousand horses and hideous torment is an exaggerated 
expression, out of proportion to the facts—misleading, 
and in no way conducive to a fair judgment of the ques- 
tion at issue." The truth is, ıt would be better for the 
cause which Lord Coleridge has embraced if “í propor- 
tion” could be “forgotten” ; for the strongest point in 
the .counter-argument is that there is no comparison 
between the r@tios—as Pain inflicted on animals for other 
purposes: Pain inflicted by Vjvisection : : Prevention of 
Pain resulting from the former: Prevention of Pain, or 
other utility, resulting from the latter. And therefore, 
just because they do sof forget the question of proportion, 
physiologists maintain that it is unreasonable in humani- 
tarians to attack the only kind of “ cruelty ” that is reglly 
fruitful—and fruitful a hundredfold—in mitigating pain, 
noj only in the case of man, but, as Mr. Fleming shows 
by his very astonishing tabular statements, also in the 
case of animals. Yet this essential argument has wholly 
escaped the observation of Lord Coleridge, and as a con- 
kequence he entirely misapprehends the subordinate argu- 
ment of the physiologists who point to cases of admitted; 
wholesale, and useless kinds of cruelty as those, tewards 
which the energy of humanitarians should be directed. 
For he represents this argument as saying: Because there 
are many other kinds of cruelty of greater magnitude in the 
world, therefore “something which, consistently with all 
this argument, nfay be horribly « cruel and utterly worth- 
less, is to be let alone," Truly Lord Colegdge may be 
* positively mortified to have to notice" such an argument 
as this’; only no one, sosfar as our knowledge extends, hes 
ever advanced it, No pllysiologist could be simple enough 
to defend viviséction on the supposition that it “ may be 
horribly cruel and utterly worthless." The real argumen? to 
which Lord Qoleridge refers is this :—Because there are 
many practices ‘permitted which are without quesffen 
horribly cruel and utterly useless, therefore it is irrational 


Coleridge’s illustration. And on this question the ghyslo-*|-folly to waste tbe. energy of humanitarian feeling ia a war- 


logists are perfectly ready to join issue ; 4n fact it is one 
QUEE ai positfons, and cannot be moře tersely 


fare against the only kindof pain- giviffg practice which is” 
directed towardy the  gnitigation sof pain, and which hae; 
e 
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already been succejsfif in this its object to a degree out 
of all proportion to the pain inflicted. 

If itis true, as the physiologists agree with Lord `Cole- 
ridge in maintaining, that the ethics of vivisection turn 

, upon this question of proportion, it becomes morally, as 
well as logically incumbent on all those who take an 
active part in the anti-vivisection movement to make 
tiemselves acquainted with the facts by which alone this 
“qpestionycan b be determined. We therefore recommend 
all who are interested in the subject to read the very 
powerful essay by Prof. Gerald Yeo in the cufrent num- 
‘ber of the Forlaightly Review. This essay, when con- 
trasted with that of Lord. Coleridge or Miss Cobbe, 
"exhibits in a striking manner the. difference between 
knowledge and imagination, and therefore we: do not 
think it can besgaid that the measure censure bestpwed 
by this-writer is too~sgong- where he thus alludes to the 
above illustration of 3000 horses put to death by “hideous 
“torment” —“ I should have thought'it'impossible that a 

' man who declares? ‘I am not cosiscious of any distortihg 
influence on my judgment ; I have no antl-scientific bias, 

_-could have suggested a case so horribly improbable. The 
extravagant irrelevancy of such a sacrifice, and its utter 
_incompatibility with anything that can: be called physio- 

' . logical research, are so manifest as to need no comment. 

` Surely the writer cannot really imagine that such sheer 
‘brutality is within the range of possibility ; or does he 
merely make the hideous suggestion in order to frightén 
‘those who have no knowledge of the matter? I refér to 
* this sentence simply as an illustration of how unfounded 
tand inaccurate ideas sometimes originate. For there can 
“be no doubt that the mere niention of this &ppalling pro- 
Bleù by such an authority, however repugnant it may be 
to common sense, cannot fail to leave some very unpleasant 
traces.in the minds of many who imagine that a Lord 
Chief Justice would not undertake to write articles in^ a 
leading review, unless he had some accurate knowledge 
of the practical bearings of the subject." 

Prof. Yeo has written his article in- atder to place such 
‘knowledge within reach of the general public, and he Ras 
evidently’ done so with the honest purpose of being 
“accurate.” He says: “The exact relation of painful 
experiment to'phyMology may be best “seen in a short 
analysis of physiological methods. Practical physiology 
is made up of four departments, in which its histological, 
chemical, physical, and vital branches are respectively 
estudiéd. . .. Thus in fully three-quarters of practical 
physiology living animals do not appear at all All vivi- 
sections are found in the fourth branch of physiology, 
but even' here they.form a very small part, for a large 
‘number of experiments op Irving animal? (including*man) 
are carried øn without either cutting ar pain" Taking 
then the subdivision of possibly paingiving experiments, 
Prof. Yeo gives an analysis of the Parliamentary Reports 


during the last five years, in order to get at the precise. 


number of paingiving experiments which, during that 
time, have’ been made in this country. “From these figures 
.it appears that about three-fourths of the ‘possibly pain- 
giving 'experiments.were rendered painless by the adminis- 
, vation of anzsthetjc&, and’ of the remaining fourth, four- 
e fifths were “like vaccination or the hypodermic injection 
of morphta, the pain of which i3'bf no great amount.” The 
* tabular percentage is, pee as allows : — 
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As painful as vaccination ** ive Sie abe Deme, 220 ' 
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Thus, since the &atistics have begun to be takén under 


the new Act, it is aanatter of numerical statement that ip: 


this'country only 1 per cent. of experiments irfvivisection- 
are attended with pain greater than that caused by prick- 
ing with a needle œ healing from a cuf., Therefore we 
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must here repeat oar judgment that in thig discussion it , 


is shown to be the anti-vivisectiorílsts, and: not the physio-- 
logists, who have “forgotten” the question of “ propor- 
tion”; for nothing tan prove more conclusively than 


these figures that Lord Coleridge’s ` statement ' of the ' 


case becomes true only if it is quoted with inverted: ' 
meaning—“ There is no proportion between the end and. 
the means," 

But Prof. Yeo is speaking of physiology : as "practised i in 
England. Foreign usages he does not feel that it devolves ' 


» 


on him to defend, acd he appears to have an .easy.tgsk . 


where he shows that all the array of horrors which the 
anti-vivisectionists Eave been able fb collect from.the ` 
past history of physiological research „have been derived - 
from abroad. And i appears but fair argument’ to draw 
this distinction. This country cannot legislate for foreign , 
physiologists, and no particle of: evidence has ever been ` 
forthcoming to show that English physiologists. are. leas 


scyipulous than the rest of their countrymen in their ' 


regard for animal suffering. On the contrary, long before 
the agitation began these physiologists-themselves.at' the , 
British Association formally laid down and formally“ 


accepted a carefully worded code of rules (quoted in tbe , 


essay by Sir W. Gull’ to guide their action with a view to 
minimizing of pain; and they have never, either collec- 
tively or singly, objected to legislation, against possible 
abuses, while many of them have distinctly expressed ' 
their approval of such legislation. The long, array of 


atrocities which constitutes the bulk of Miss Cobbe’s 


paper is. therefore quite irrelevant to any. question in 
which this country is concerned. At'most she can only ` 


„argue, as Mr, Hutton argues— Because such things have 


happened on the Cont:nent they may also possibly happen 
in England; and the answer is, By all means let there be - 
legislation to guard against the possibility.- And Prof. 
Yeo proves, wé think conclusively, that the existing . Act 
is abundantly suffücien- for this purpose.) 

Another argument an the score of morality sat has | 
been advanced is ome which is. well and temperately | 
stated by Mr. Hutton. He says: “You cannot take a” 
step so certain to stimrlate the thoughtless cruelty which 
still survives among us, as to sanction the deliberate in- 
fliction of a great mass of thoughtful cruelty, justified 
gnly by the * prospect cf ultimate benefi@-to man at the 
cost of untold agonies *o his miserable fellow-creatures.” 
But hege, if the mis-statement of the “proportion” ques-- 


ton presented by the concluding wards is disregarded, it 


is evident that the pbint OF ethics raised must be deter- 
mined solely by considemation whether the “thoughtful 
cruelty ” is erweity—i. e. pain inflicted without am adequate 


\ 
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; morafjustification. Apd to assume that it is so is to beg 

the whole question. : 3 
Only one other argument of an ethical kind remains to 

. be considered, and we are sorry to say that it ha been 
advanced by Lord Celeridge—sorry because it is so 
childishly weak. It is the old argument that if the 
advancem t of knowledge is taken to justify the vivisec- 

- tion of 8 as much or still more should it be taken 

' to justify the vivisection of men; «nd in view of the 
horrible possibility thus supposed, Lord Coleridge er- 

claims—“ I ‘hope that morals may always be too much. 

‘ for logic; it ie permissible to express a fear that some 
day logic ríay be too much for mgrals"' Logic! Only 
on the assumption that an animal isa rational and a 
-moral as well as.a sentient creature,.and that its reason 
'.and.its morality are on a level with those of man, would 


the argument become logically valid; and it is just- 


* because the physiologists-do “ consent to`limit the pursuit 
` of knowledge by considerations nôt scientific but moral," 
? that they are obliged to draw. the same logical distinction 
between men and animals.as that which i is drawn by the 
Ae 

- Coming lastly to the side of “Religion, “Mrs. Kingsford 
. concludes her article with a paragraph which we think 
worth quoting, as it Thay serve to indicate the value of her 

` ‘opinions génerally : “If I shoul be asked what is the 
real position taken by the leading champions of ‘free’ 

- vivisection, and concealed from ‘the public under the plea 
that the practice’ conduces largely to the benefiP of 
humanity, I would define it thus :— 

7 “í Repudiaton of the religious and sympathetic 
sentiments, and of the doctrine of man’s moral responsi- 
bility/as superstitious and untenable. 

“2. Deliberate deterrbination to dissociate themselves 
from all but those who ‘join in such repudiation ; and to 
: make the practice of experimental physiology on living 
animals a rallying-point for: the expression of that 

..determination." ' 

Surely it. must appear to Mrs. Kingsford that these 
“leading champions” are adopting somewhat roundabout 
means to secure their very remarkable ends, 

Lord Coleridge- asks: “What would our Lord have 
'said, what looks would He have bent upon a chamber 
filled with ‘the unoffending creatures which He loves,’ 
dying under torture -deliberately and intentionally 'in- 
flicted?”™ And Prof Yeo answers: “I cannot imagine 
any such chamber of horrors, any more than I can his 
other hideous suggestion ;” and adds that concerning the 
peal facts of vivisection as performed in ‘this -country, 

“my conscience unhesitatingly tells me that it would 
have met with the full authority and approval of 
our Lordi... And I like to bear in mind the texts 
-which seem “to have an accuyate bearigg upon the 
subject, ‘Ye are of mow value than many sparrag’ 
‘How much then is:a man better than a sheep?" Simi- 
“larly Sir W. Gull and Dr. Carpenter support physiological 
research on grounds of Chrisganity, and Theism, ánd it 
is evident that the religious: side of the ‘question really 

. hinges on the ethical* If vivisection ‘is 1s cruel, it is also 
irreligious; but if if is the highest mercy, physiologists. 
may clam, though from those to whom their werk hal 
-been. of priceless value they may not abways receive, the 
beatitdde of the. neal 
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FISHERS “EARTHS ERUST” 


Physics of the Earth's Crust. By the Rev. "Osmond 
Fisher, M.A., F.G.S. (London: Macmillan and Co., 
1881.). - ° oS 

MPE FISHER is well, known to geologists as the 

writer of various important papers on Mountain 

Chains, Terrestrial Heat, and other physical phenomega 

of the earth. He has in this volume not merely | collected 

these papers, but added so much new nfütter "that thty 
form onlyea smgll part of the book. If deals with those 
regions whither we cannot penetrate, and might be called 

a Treatise on Concealed Geglogy. 

-It has.been made a reproach to geologists that their 
mathematics never get beyond the Rule of Three. Mr.. 
Fisher may redeert them from the ch. Indeed an. 
unmathematical reader, when.he qas pages covered with 
symbols, may be tempted to close the book in despair 
and imagine it a case of pydels dyeaperpyros dioiro. How- 
ever he would not acterisely. If he read steadily on, 
only omitting such calculations as he cannot understand, 
he will, obtain. many fruitful ideas, and follow several. 
chains of sound and careful reasoning. 

After & discussion of the rate of increase of temperature- 
met with below the surface of the earth (which he con- 
cludes by adhering to the customary view of a uniform 
rate) Mr. Fisher reprints his former calculations of the- 
enormous and overwhelming pressure to which the crust 
of the earth would be subjected, if the interior shrank 
away from it by contraction. - The pressure would be 
such as the strongest rocks could not resist. The engi- 
neers of the*St. Gothard Tunnel were almost baffled in 
attempting to sustain Jess than a mile's thickness of 
yielding rock. What arches or iings, what metal or 
.granite would stand two thousand times that stress? 
There can be.no doubt therefore, that contraction is a 
cause adéquate in intensity to contort any strata however 
thick, or uplift any continent however lofty. Adequate 
in intensity most certainly; but has it been sufficient in 
qgantity? This question Mr. Fisher next considers. : 
- The answer will probably surprise many geologists. 

When the earth first formed a solid crust with a glowing- 


.nucleus reaching to within a few feet of the surface, the 
. nucleus would begin to cool and contract. As it.shrank, 


the shell settling down on to it must crush itself into 
wrinkles. As successive internal portions solidified and 
were united to the solid crust, the remaining nucleyg. 
would continue to. shrink, and the volume crushed out 
from the crust in process of. accommodating itself would 
grow correspondingly greater. The wrinkles would be 


-maghified. From Sir W. Thomson’s formule for the 


internal temperatures of a cooling glohe Mar. Fisher cal- 


.culates the total volume of the wrinkles that could have 


been produced by now?, He shows that this cannot pôs- 
sibly be so much as the fifteenth part of ae volume of 
continental elevations above the sea bottom: mor 
probably not evem the sixtieth part. Though hg considers 
the nucleus fluid; while Sir W. Thomson thinks the whole 
globe would have been solid or nefrly so, this does not Stem 
to affect the correctness of the corfclision. At the same 
time this cause, inadequate for continents, miget yet by 
abundantly sufficient fér the existing mountdin chains, 
-and for many predecessors of mes Š . ` 


D 
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The theory of the @erth’s constitution put forward in 
this volume is thht ‘the surface on which we stand belongs 


"^ to a qrust some thirty miles thick, floating on a substratum 


of slightly greater" density. Below this substratum say 
be a Solid nucleus, siust be if Sir W. Thomson's proof of 
the earth’s rigidity be accepted ; but this book does not pro- 
fess to go deeper.- The floating crust cannot be supposed 
. tg possess much strength, so that the weight of mountain 
chains would break through it, unless they have beneath 
them correspdnding protuberances on the under side ‘of 
the crust, whicÉ shall support them by the* additional 
buoyancy so prbduced. “A plastic crust under compres- 
‘sion would yleld above ang below, and thicken, as two 
„pieces. of hot scaling-wax spread out when "pressed 
“together, so as to give tise to such double bulges as are 
sipposed. Ho , it is shown that*even on this theory 
contraction cahnbdtehgye produced the whole of existing 
terrestrial inequalities of surface, and could hardly even 
have lifted the continents above the sea-level, The 
general result of*these suppos¥ions would be that the 
- ctust beneath the ocean basins must be denser and 
thinner than that beneath the continents. To every ocean 
depression must correspond 4 similar larger concavity 
. below, and continental elevations must have much greater 
protuberances answering to them on the under-side. 
` Thus, could we strip off the crust like a hide, and turn it 
over, we should find the under-side reproducing the upper- 
side, only with every feature magnified. 

This conception may be deemed at first sight strange 
and wild, yet it certainly affords an easy explanation of 
one or two rather singular phenomena. It was found 
during the Indian Survey that the mountai? mess of the 
Himalayahs attracted a plummet much less than it ought 
to do, and that the cavities which contain the waters of 
the ocean, instead of causing a diminution of attraction, 
show an increase, Now it is shown that the protuberances 
of light material below the former and the concavities filled 
with the denser substratum below the latter would pro- 
duce exactly such results. Also the hemisphere of water, 
which maintains its position in spite of continental attrec- 
tion, is thus sufficiently accounted for. Again, since the 
floating crust must sink wherever weighted, and rise 
wherever material has been removed, we see how vast 
thicknesses of sediment might be accumulated without 
much perceptible change of depth, and mountains suffer 
contintfal degradation, and yet never be entirely effaced. 

e Another remarkable argument is derived from the 
` observations in the St. Gothard Tunnel, which show that 
the rate of increase of internal temperature is slower there 
than beneath plain countries, and slowest where the 


- . mountain is highest. Thjs should not be the case, per- 


ceptibly wewe tbe earth cooling as a uniform solid. 
Assuming thes 
cold due to the elevation, it ig easy to calculate the 
depths at which any particular temperature would be 


geached, If there be a molten nucleus its surface should’ 


bea surface of uniform temperature. eBut the depth at 
which a temperature of fusion can be redched will be 


. fotnd far greater undér the mountains than under the 


plains. Hence, say? Mr. Fisher, the solid crust must 
oar: protuberances below, answering to the mountains 
-above. ° 


i This argument is yäshty. Iteampprpaches hear to 
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demonstration, If this slower rata of temperature-ificrease 
below mountains were satisfactorily made out, and if we 
could be sure that the 1ate remained. uniform at all 
depths, the existence of such protuberances would be. 
almost proved. It is difficult toesee what other supposi- 
tion could be made. However, with the wide dis- 
crepancies at present experienced in the pbsqrvations, of 
such temperatures, and with the evidence that. exists for 
a rate depending os the depth, v sceptic is not quite com- 
pelled to assent. 

No theory of the earth’s crust can be cofplete which 
does not provide the machinery for easthquakes and 
volcanoes. Mr. Fisher, for this purpose, supposes his 
subterranean fluid to contain, in Intimate union with itself, 
vapour in considerable quantities. This vapour is to be 
retained in the fluid by the superincumbeht pressure, as 
gas is in the liquid of a soda-water bottle, and will, if such 
pressure be removed, be disengaged from the molten 
matter as the gas disengages itself when the cork is 
drawn, though much more,slowly, by reason of the vis- 
cosity of the fluid. This agrees with the view takep by 
Prof. Judd in his recent volume on Vqjcanoes. It will be 
a novel idea for many 2f us to imagine the earth like a 
globular bottle of effervescert ri and its crust like ice 
covering a lake of aKrated-water. But such a constitution 
would account for many of the phenomena df eruptions. 
The earthquakes which usually herald them, the rise of 
molten material in a fissure, the existence of permanently: 
liquid lava like that in Kilauea, the quiescence of neigh- 
bouring vents, the growth, death, and revival of a volcano, 
all follow as natural consequences. The difference in the 
lavas ejected from adjacent craters and the supposed order 
of succession in the products erupted are also accounted 
for, but not so satisfactorily. The theory is a very im- 
portant one, and appears on the whole the most satis- 
factory that has yet been propounded. 

It is natural to suppose that the emission of the vapatr 
from this substratum would tend to produce a contraction 
of the nucleus. When we consider how far the volume 
of the ocean exceeds that of the continents it is surprising 
to be told in the chapter on the Extravasation of Water 
that this supposition cannot account for them. . However 
it will be found on examination that much depends on 
the hypothesis. The supposition made is not local emis- 
sions of liquid producing cavities, but a general exudation 
and consequent crumpling of the crust. The analogy is 
not to the subsidences in Cheshire, where brine has been 
removed, but to the wrinkled skin of an apple as it dries. 

The reader of this volums must bear in mind that most 
of the numerical results from time to time obtained and: 
used are deductions from assumed data, and not inde- 
pendent truths, Such is a statement which often occurs 
in the calculations, that the contraction required to pro- 
duge the existing inequalities eof the earth’s surface is 
oolos. He must also distinguish real confirmations of 
the theery such as the deviations in the plumb-line and 
the slower subterrgneang temperature-increase in the 
neighbourhood of mountains, from mere appearances of 
coincidence in numerical r@sults. The latter are in several 
cases necessary consequences of identical assumptions. 

"The ageney of intruded dykes in producing elevation and 

compression does not seem altogether a natural one. “We 

may conceive the crust passing déwn into fluid, but not 
` EE" G 


^ 


D 


""sea would be though covered by ice. 
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so réadily that the flyid should pass again into a solid 


. centre. Another formidable difficulty is that a sübter- 


, Tanean ocean must be subject to tides, as much as the 
This is passed over 
somewbat lightly with, the suggestion that viscosity may 
be sufficient to obscure all tidal phenomena. Doubtless, 
too, other difficulties will start up for which if may dot 
be easy to ô &n& a solution. But every “theory is sure to 
present difficulties, Time must shay whether they mul- 
tiply or die away. 

One or two points do seem to emerge from this assem- 
blage of calgilations as fairly clear, and established on 
tolerably firm foundations, Such are, that contraction of, 
the earth by cooling is inadequate" to the production of its 
greater inequalities, The earth cannot.be a mass quite 
so homogeneous a$ on the theory of having cooled from 
a perfect fluid it is often assumed to be. -There must be 
subterranean irregularities of density. Besides these, the 
phenomena of volcanoes seems to be explained best, as 
yet, by the existence of vapours and gases in intimate 
mixture with the materials below its crüsf. And a sub- 
. stratum plastic, if- not fluid, wil account for. many facts 
which are ordinarily very perplexing. But, to quote from 
a striking quotation, made in the volume itself, “ Of all 
"known'régions of thé Universe the most unsafe to reason. 
about is that which is beneath our feet.” E. HIL 





i LE TTERS TO THE EDITOR 
, [The Editer does wot hold kisuelf resporisible for opimiesis expressed 


by Ass correspondents, — Neither aan he tindertake to return, 


er to correspond with the writers of, rejected manuscripts. 
Ne notice 13 (takes of anonymous communications, 


[The Easter urgently requests correspondents to keep their letters. 


as short as-posstble, The pressure on kis space ts sò great 


that tf 15 impossible of, 4 to ensure the Hos CUON 
of communications containing tnteresting and novel focts.} 
Vignettes from Nature 


ANXIOUS that scientific literature, erii that 
which deals with the Evolution-doctrine, should be strictly accu- 
Tate in its facts, I weuld ask—in no unfriendly spirit—whether 
Mr. Grant Allen and Mr. Wallace have fully informed them- 
selves upon each of the several taken in the paragraph 
cited with ap by Mr allece (in the last number of 
BERE P. OM r. Grant Allen’s Vignettes,” referring 

mod of the largest animals now existing, as com- 
perd idee ne tie e il past e 

I. It is amerted that ‘(no known extinct Sha sud ings 
as some of our modern Whales.” When, some 
I visited the so-called ''coprohte" pits in the S pe 
was astonished at the multitude of the ivory-like *' ear-bon 
whales found in & certnin group of them; which were E 

Prof. Owen, and compared with those of existing Balanidae, 


* 


: by 
pm ‘Fossil Mammals of Great Britain.” Trta the fragments 


tic mba and ve: tebree which I then saw at im na 
ch 


certainly su the extinct whales they represent-(W 
Prof. Ouen as of Eocene age) to have been fully as 
as those of the present time. 
‘would, ask, er, ‘whether sufficient acgcunt has been 


taken, in the ststement just cited, of the most tle 
Mesozoic life? ced of he most leet prese 
e of the huge bohes of the Catfeseterns which form sucha con- 
spicuous feature in the Oxford Museum, must, I thin, be dis 


2 


posed to regard tue animal there, prac ted as ha bably 
at least equalled the whale in Ai, tugh a having p not “in 
length, And even. Vy SR gun must ae have Besh far 
"exceeded In tig ares de ‘oranrns montants described 


eakden of Colorado. I would respects 


"ask th 

that such an estimate is 

Having been led t believe, onli I kaye seen heard, and 
that the erdinary elem ya sig wo tet wd 


^ «= : é 
.* 


mai of exceptional “ Jumboes ") considerably — 
by that of the, Mammoth and M ne-the former surpass 
them in #efgh? (see the comparative mea: uremenits zien by Pr 

Owen, ej. cit.), and the latter in /ength of body, I cannot, Pol: 

thit Mr, Grant Allen should speak of, elephants “as 

been increasing in size from the poen *epoch eof their 

appearance the present-day”; stl that Mr. Wallace 

endorse the statement, Of exire I ali at once bow to 

the superior knowledge of the latter most roolo- 

gist, when he refers me to trustworthy measurements in support 


of "his position, 
3. Ican with more confidence in d to he relative 
sire of extinct Sharks, none of which, in of Mr. 


Grant Allen and Mr. Wallace, surpassed i poe eet sharks of 


te time? For I have now before mea tooth of a fossil 
(found in one of the before-mentioned ‘‘ coprohte pits”) of 
pe triangular form, measuring fowr inches in length, 


across the base, and seven-eighths of an inch in 
dicil: between its flat surface and the most ir ell paat 
of ity convex surfage ; and I have seen others much larger, the 
length of some being said to range to six ipsles. Now when I 
brought this tooth home, I tookeen @effy opportunity of com- 
poring it mih the teeth of exsting sharks that I could 
in the Britich Huntenan Museums, and found these to 
be pigmies by comparison, Unless, therefore, I can be referred 
to some fresh source of irfforthation, I must eontinue to believe 
(sace Mr. Grant Allen and Mr. Wallace) that rome of the older 
eee eee ween eee 


ea rite it clear that Tridacna is tho, largest known Mollusk ? 
have thought it exceeded by the c Ammoenttida, 
ihe largest specimens of which ere not always to be found in 
museums ; for I have seen one at Redcar (whose diameter I am 
afraid to state from memory, for fear of exaggeration) ro 
massive that no one had undertaken the task of removing it. 

5, No mention is made of Crwstacca, though I should have 
thought that important class worthy of notice. I would ask 
where any existing crustacean types are to be found, that surpass 
in sire the gigantic Æ: erida or even the Trilobites. `- 

6. Of the-Feramisi/tra, one of the most im 
the whole kingdom for the share it hes 
formation of our limestone rocks, I venture to speak with some 


special knowledge. The largest examples of this group known 
to us at the ieee ru olies and Cyeleciybetis. 
The former very widely diffused but only under 


local exceeds an inch m diameter, or one- 
tenth of an inch in thickness ; the prte i ee ie am yet 
aware) restricted to one 


; locali h attaining the largo 
Ramee chat a E A a than an ordinary catd. 


these be compared with the massive Nummulites and Orbiterdes, 
gf which the. vast Nwseseliic- limestones are compoted, the 
advantage will be found clearly on the side of the latter. 

But, in concluston, I think it will be conceded that in estimating 
the general dimensions of a Fauna, we must take into account not 
merely the sae of its‘Jargest animals, but she renge of [their dis- 
tribsction ; and I would ask Mr. Wallace (whose knowledge of 
this subject no one ap tes more fully than whether 
this consideration has ed weighed by him. Our exist 
colossal land mammals ( fepe girata; rhinocerbses, an 
f| Sperm are limited to tropical and su 

f the Old World ; while the great American continent 
entirely destitute of them. Let this state of things be compared 
with former extension of? the Mastodon! and Mammoth 


through North America (which had for its own also the gigantic 


Dreftot kerida), muc Pore e ; and 

the nearly range of the Rhinoteros hrean: (some 

oe of axi lure et nea comily durmg 
Quaternary Period) ; whilst at the same ‘ane che wide 


of South America was tengnted by another Mastcdon, as wé! ds 
by the colossal Sloths, can be no reason (g suppose 
that the great Balænidæ were less abundant during the 
Tertiary and Quat epochs, than they were ether previquiy 
or subs ‘And i dence of the abwmagace of some 
of the co cont nd Manaale~afrded by the var truant 


t That the h it appeared. carier than the Mammoth 
in the Old Work, to exist m the during the 

x now, I bolere, generally admitted, myself, at of 
I 4 d Elea abs ee rach leben eee 
br ges Eructnre; and Prof Asa Gray told me last 
rummer thatthe cowkd cil identify thelh grt a wglrinowt 


4 


` the con 


_ they must bemaring, eue B= harardousgrsusoginp. 
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of Mammoth-tusks mahe ca mud of Siberia, end by the. 
wonderful gn ef Hippopotamus-bones revealed to us 
by Dr. Falgoner’s explorauons in the Palermo caves—be also 
taken into account, wp can scarcely, as it seems to me, avoid 
u«ion, that the period in the later stages of which we get 
the firstandubifable evidence of Man's earstence (to say nothing 
of any anterior to it) was much more distinguished than the 
present for the aggregate balk and wide distribution of the largest 
members of itx fauna, WiLLIAM B. CARPENTER 


`~ 


GAN Mr.eWallace throw light on Mr, Allen’s somewhat 
¢atraoidinary sent : "UI feel a genuine respect for every 
donkey I meet, whe I remenber that i£ was ikg miereaccidenial 
possession of an opposable thttméd that gave my ancestors a start 
over his in the race for the inheritance of the earth towards the 
very close of the tertiary period.” I take Mr. Allen to he an 
evolutionist, but there is no place for accident in evolution, or 
in any other scientific theory. The ‘“‘opposable thumb” must 
be the result of some conditioning factor, and this being rq, the 
"word accident is qu out of place. +1 

February 27 — 





- 





Moths Attracted by Falling Water 


. 

WHILST watchiag the great horseshoe falls of the Shjal- 
fandafijót near Ljósavatn in Iceland, I saw moth after moth fy 
deliberately into the falling water and diseppear. Some wht 
I notced arnvmg from a distance, fluttered ot first deviously, 
but as they neared the water flew straight in. The gl 
falls seemed at least as attractive as artificial light, and if the 
fact has not been observed 1n this country I should suppose it 1s 
because the moths likely to be attracted, fly by night, whilst in 
Northern Iceland there is no night during the summer. The 

eference troat show for pools near falls is more likely to aise 
from the extra food they find -here, than the moie aerated state 
of the water. The latter supposiuon, seeing the number of 
species of lake trout, always reered to me a lame one, invented 
for want of a better, whilst the former e,plams why broken 
water 1 always inhabited by in*ectyorou- fishes. , The instinct 
of self-destruction 1n moths must be older than the mtroduction 
of artificial light, and cannot be of use exclusively to collectors, 
but though its benefits to salmon and trou. are obvious enough, 
it» advantages to the moths aro not so apparent, unless this self- 
devotion checks an increase that otherwise would be disadvan- 
tageous, e © J. STARKIE GARDNER 





° Hypothetical High Tides 


I HAVE no desire to constitute myself a champion of Mr, 
Ball’s high tides, but I do not think that the testimony of thè 
Coal-Measures, to which Mr. S. V. Wood calls attention, will 
decide much, These deposits dre mainly of non marine ori 
the plants being terrestrial, ard the prevailing mollusc, prone 
costa, closely resembling Uso. Marine strata do indeed occur, 
hut in almost 1nappieciable proportion. IF it be objected that, 
in these marine episodes, the hypothetical ndal wave must have 
wrought fearful havoc; l would suggest that there 1s no poof 
that 1n the Carboniferous epoch the speed of the wave was enor- 
rfou-ly greater than at present. When we reflect that by that timo 
nearly, if not quite all the classes of the animal kingdom had cotne 
into existence; we can hardly nvqgid the conclunon that the Coal- 
Measures were formed in a period which, m comparison with thé 
age of the globe, must be reyarded as comparatively regent. 
Considering Bos slight is the denuding power of modern tides, I 
doubt if even @a weble velozity would materially increase the 
effect. i 
`~ Mr. Elsden's suggestion thet the acgelerated tidal wave may 
account forthe absence of estuarine deposits before the Carboni- 
ferous epoch, Makes for gianted whet iemnins to be pioved. 

ow do we know that there «ere no pre-Carboniferous deltas? 

e tecognise estuarine strata by the intermigture of terrestrial 
or fiesh-wafer fossils with manne oiganmms, The Old Red 
Sandstone of Britain, a lacustrine deposit, does not bear 
upon the question; but I se$ no reason why the Devonian strate 
of Russia, in which, a z to Murchison, fresh-water fishes 
are i with marine shells, may not be m part of estuanne 
Pign. w the Deronian, the evegence of terrestrial life is 
very meagre; and to infer from its absence in ù set of begs that 


. 
tr 








I do not make these cbservations in the interests of any theory, 
but «imply to evoke discusmon ona verf interesting question. 
Wellington, Salop, March 3 C. CALLAWAY 


Rime Cloud observed in & Balloon 


I srg in NATCzE, vol. xxv, p. 385, an interesting letter from 
a German physicst, who comments on the recital of my last 
lelloon ascent (January 35, 1882) as published i Tong columns. 
I am very gratefu. for the numerous instances of frori-rime thot 
he quotes as having observed on former occasions, but I 
cannot posmbly acmit his theory of thé liquidity of minute water- 
drops suspended in the ar at a low temperature. . The reason 
why I object to this view was explained. more than century age 

the celebrated Bouguer, when describing 1744, to 

rench Academy of Science. the corone he observed in the 
Andes on the occesion of his ascending the Pichincha. “I beg 
leave to quote this interesting account of a quite forgotten ex ploz 
ration :— - " 

** On voit ue tous les jours sur le sommet de ces mon- 
tagnes un ph ne extraordinaire qui doit Étre aussi ancien 
que le monde, et dont i. y a bien de l'apparence que personne 
n'est été temoin avant nous, Chacun de nous vit son ombre 
projetée sur un nmage gri 1f'était point à trente pas, Le peu de 
distance permettant de distinguer toutes les parties de l'ambre—on 
voyait le bras, les jambes, la téte : mais ce que nous étonne c'est 
gue cette déini&re partie était ornee d'une gloire on d'une aureole 
ormée de trois ou quatres petites-couronnes concentriques. d'une 
couleur ties vive, chacune avec le mieux n que l'arc-en-ciel 
primaire, c'est à dire le rouge en dehors. ; 

After having insisted on the "escnptiaen of the phenomenon 
(Affmoites de i’ Acadénre pour 1744, p. 264 and 265), Bouguer 
says :—‘' Le phénomène ne se trace que sur les nuages foimnés 





` 


de gouttes de vapeur et méme ‘ur ceux dont les portraits sont ` 


glaoćes, mais non sur les gouttes de pluie comme l'arc-en-ciel." 
aving seen the corona for moie than an hour, almost withoat 
intermiption, avd notbing resembling a rainbow, I cannot possibly 
admit any liquid water i the cloud, and I am obliged to oppose 
the surfution theory as advocated by M. Jamin, to explain the 
cuslung by wecrystale of the loftiest trees of the Forest de 
Fontainebleau. W. DE FONVIELLE 
Paris, February 26 : 


' 





The Markings on Jupiter 


Mz. DENNING’S interesting communications in NATURE (val. 
xxv. pp 223, 265)led m= to consult my notes of observations of 
Jupiter made in the summer of 1878. T used a telescope of only 
3| inches aperture, but of exquisite defininon, made by John 
Byrne, of New York. Under daze of July 7, 1878, I find- this 
entry :—''10 p.m.—Th*re w a remarkable light spot near the 
centre of tbe hee = zone of Jupiter.” 

On July 27 I mote :—'' I saw on the bnght equatorial belt of 
Jupiter a spot of obviously greater brightness than any other 
part of the dick. Just above and to the west of it was a dark 
spot on the southern belt. The bright spot grew more distinct 
as it approached che centre, and caught the eye the instant it 
was placed at the eyepiece. The bright spot was equal in 
diameter to about two-thirds of the width of the south belt,” 


Agun on July 31 :—'*Saw a white spot onthelight equatorial” ,, 


belt, probably the «ame seen on the 27th." 


I have also sketches af Jupiter made in the fall of 1879, from | 


which I see that on Sestember 4, at 10 p.m., there was a du- 
tanct white spat irdentirg the northern border of the great south 
belt, and oppomte the forward end of the red spot. On Sep- 
tember 6 this whi-e spot had advanced, so that it was ahead of 
the red spot, Other -ainter white spots are shown in my 


shetches. These iude observauons may be of some use in 

angi Mi. Denning to trace back, the history of the remark- 

able qu that fcr taree or four years have attracted so much 

attention to iter, G, P. SERVISS | 
New Ytik, February 9 


. Š 
The Level of tho Mediterranean 


AMONG the “Notes” m MATURE, Vol. xxv. p. 395, I read 

f. Nandin’s op.nion on the apparent lowering of the level of 

the Mediterranean along the whole Riviera di the months of 

Januay and Febuary ; bat I think therewa 

explanation ef the phenomenon, In 

as much ss 43 cenzunetres below the 
e e 


oa we had for many days 
level, but that was 


more simple ' 
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causdi by the northerly pinds that prevailed during the abore- 
mentioned period, and which drove the water off the coast. Just 
now the lowermg of the atmospheric e, that had been as 
h as 778 millimetres, gave a ence to southerly winds, 
the sea 1eached again its former level, è 
IL. LUIGGI, 
Resident Engineer a' the Pier Works, Genoa, Italy 
February 28 


A Strange Phenomenon 


RELATIVE to the letter of Mr. James Moir, under the above 
title, which appeared recently in NATURE, I bez tp observe thet 





in the Highlnds of Perthshire, some forty years ago, two men 
found th enveloped in flames, soinewhat in the rame 
style as Mr. Moir was on February 18 last. One Mr. John 


Stewart, who, for many years, dréve the Mail gig between 
Dunkeld and Aberfeldy, told me that on a certain dark night, 
he and another man; climbing & rocky, heathery height in 
Rannock, were all at once set on flames by rome mysterious 
fire, which appeared to proceed from the heether, which they 
, were traversing, and the more they tied to rub the flames off 
the more tenaciously they seemed to adhere, and the more 
_the fue increased in htness afd magnitude. Moreover, 
the long heather agit by their feet, emitted streaus of 
burning vapour, and for the space of a few minutes they were 


“in the et consternation, They believed that they barely 
esca a living gremation. Of course their liberal share of 
native superstition, along with the weird gloom of the might in 
the w wilderness remote from human habitation, rendered 


their pesition the morg alarming. Mr. Stewart did not mention 
. whether the weather wus stormy or not ; but without doubt the 
object of their fear was St. Hlmo’s Fire. The ignis fatuus has 
been frequently seen in these Highland districts hovering over 
marshes, rivers, and churchyards, which was believed by the 
superstitious to be the ghosts of the dead. When the ignis 
fatuus was seen flickering over the veyard, it was a egu— 
with them—that some one was to Ve boned there soon, and 
when seen floating over a river, it was a sign that some one was 
~to be diowned there that night or roon after, the floating, wan- 
dering lights being therr ghosts. Drainage, in this respect, has 
effected many changes. ' “DONALD CAMERON 
_45, Calder Street, Govanhill, Glasgow, March 6 





- Mr. JAMES Morr, in last week's NATURE (p. 410), mentions 
a mobable peculiar manifestation of St. Elmo's Fire, and asks 
if any one can give instances of a similar occurrence. About 
twenty year. ago I was returning, during the evening, to m 
hour from Great Yarmouth, a distance of three miles, and too 
the road of the Denes, intending to cross by the lower ferry. 
Before reaching it a dark cloud coming from the south-east, off 
the sea, suddenly surprised me, and drenched me with rain. I 
jumped into the boat, and when the boatman had pushed off, I 
1emai ked that every chop of rain hanging from my hair, beard, 
and clothes was luminous with white light, well scen, as it was 
very dark at the time. J found the sume appearance had been 
observed by several pilots exposed tothe same shower. lolways 
attributed the occurrerce to a species of St. Elmo's fire. It was 
mentioned at the time by a friend of mine at a scientific meeting 
in London, and thought curious. W.H. C. B. 
' Cheltenham, M 7 


Parhelia 


OF the parheha of January 27 seen by M. Albert Riggerbach 
(NATURE, vol. xxv. p. 364) I was a spectator, and noted my 
observations at once, I was walking near Pavia when I observed 
the phenomefon about 3.45. A mock sun (one only) was 
in the same altitude with “the sun on the horizon ; M. Ri - 
bach's fart carrus obviously corresponds to the Alamentt nian 
in my note; they were as I well remember, with tfe mock sun 
m the eastern part of the aky, X» in the opposite region some 





blackish cumuli approached-sloWly. ° RANCIS PORRO, 
Pavin, Lombardy, February 27 
Red Flints in the Chalk is 


e 
Ang red-flints common in the Chalk? A portion of pur Col- 
ege form les on a gegtle slope on the Upper Chalk, which rises 
westward from the banks of the Hamp:hire Avon. Cn the 
s . 


* 3 Li - , 
. 
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-higher 





of this slope black flings are excessively abundant, 
so much so that after diee have Mendopie on the land, the 
field« present the appearance of a newly macadamisad road, and | 
the flints are eel ap and put into heaps until an opportunity 
offers to use them for road-metnl ; in the courte of a year they 
“grow” again as thickly as before, But ore field onea ridge 
near the foot of the slope is emarkable for the number of red 
flints it contains; on the dusty soil they look jurt Jike bits. of 
broken earthenware, and might at first fail to attract attention. 
Ther size is much Jes. than the average sire of the black n ; 
some are rounded and some angular, others almost fake Mke, 
As to the frequency of their occurrence, I fognd I gras able to 


pick up at least one at every ii M took. W. FREAM 
Collegé of Agriculture, near Downton, Shisbury, 
February 28 * 5 





THE SALMON DISEASE! 


OR some years an epidenfic disease, followed ki a 

* very large number of deaths, has been observed to 
prévail among the salmon of certaip Bfettish and British 
rivers, from the Tay, on the"kofffb, as far as the Conway 
on the south. 

The first obvious symptom of the malady is the appear- 
ance of one or more ewhitish patchés upon the skin of 
parts of the body which are not cov with scales, such 
as the top and sides of the head, the adipose fin, and the 
soft skin at the bases of the other fins. d 

Such a patch, when it first attracts attention, may be as 
big as a suxpence. It is nearly circular, with a well- 
defined mai and a somewhat raised softer centre, 
from which faint ridges radiate towards the circumfer- 
ence. It is important to observe that a single small patch 
of this kind may be seen on the skin of a fish which, in 
all other respects, is perfectly healthy, and when there is 
no indication that the skin has ever been bruised or 
abraded in the place occupied by the patch. The patch, 
once formed, rapidly increases in size, and becomes con- 
fluent with “ny other patches which may have appeared 
in its neighbourhood. The marginal area, as it extends 
over the adjacent healthy skin, retains its character; but 
the central part undergoes an important change. It takes 
on thé consistency of wet paper, and can be lifted up in 
soft flakes, as if it were a Slough, from the surface of the 
derma or true skin, which it covers, In fact, it 1s obvious 
that this papyraceous substance has taken the place of 
the epidermis, so that the sensitive and vascular true skin 
is deprived of its natural protection. As the patch 


“spreads, the true skin beneath the central papyraceous 


slough ulcerates and an open bleeding sore 1s formed, 
which may extend down to the bone, while it passes out- 
wards into burrowing sinuses. 

When the disease has reached this stage it obviously 
causes great irritation. The fish dash about and rub 
themselves against stones, and thus in all grobabihty 
aggravate the evils under which they suffer. One vast 
open sore may, cover the top of the head from the snit 
to the nape, and may extend over the gill covers The 
edges of the fins become, ragged; and, sometimes, the 
skin which invests them 1s so completely frayed away that 
the fin-rays stand out separately. 

Although the affection of*the skin ap , usually, if 
not invariably, to commence in the sealekss parts of the 
body, 1t does not stop there, but gradyally spreads over 
the whole of the back, and sides of the LES though I Rave 
not yet seen a specimen in which it caqugred the whole 
ventral surface. The disease extends into the mouth, 
especially affecting the delicate valvular membrane 
attached to thè inner sides of the upper aad the lower 
jaws. It is said to attack the gills, but there has bgen no 
sign of it on these organs in ‘any fish which I have had 
the opportunity of examining. ° , 2 

Fish which succumb to the disease becomg weak and 

* A Contnbatlonsto the Pa of the Kpfllenuc knowzfas the “ Sal mon 
Diesen " Paper read" at the Koyal Society, March » by Prof T. H. 
Husky, LLD,eR%e “e ê e. i ; 


438 .. . NE 


"sluggish, see 
where they 








e a the hallows near the banks of the river, 
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The flesf of a ien affected by this disease presents: 


no difference in texttfre or colour from that of a healthy 
fish ; and tho who have made the iment ‘declare 
that the flavour is just as good in the former case as in 
the latter. So far as my observations have gone the 
viscera may be perfectly healthy in the most extensively 
fish ; and there is no abnormal appearance in 
the lood. 
' Ipis known that a disease similar to that described is 
occasionally prevalent among salmon in North erica 
. andin Siberia ; and I do not see any eo for 
position that it’ is a novelty in British rivers. But pu 
attention was first directed tg it in consequence of its 


- ravages in the Solway district a few years ago; and, in 
tees a Commission was-appointed to inquire into the 


e evidence taken by the Commissioners leaves no 
room for doubt that fħewnmedy is to be assigned to the 
large and constantly increasing class of diseases which 
are calsed by itic organisms. It is a contagious 
and fectus disease of- the same grder as ringworm in 
the human subject? mascardine among silkworms, or the 
potato disease among plants; and, like them, is the work 

. ofa minute fungus In fact, the Saprolegnia which is 
the cause of the salmon disease is an o in all 
respects very closely allied to the Peronospora, which is 
the cause of the potato disease. 

It is a very curious circumstance, however, that while 
the Peronospore are always parasites—that. i8 to say, 
depend altogether upon livir veg plant for.their support— 
` the Safroleguiz are essentially saprophytes; that is to 
say, they ordinarily derive their nourishment froth dead 
animal and vegetable eiui and are only occasionally 
parasites upon living In this respect they 
resemble he Bacteria, if 

| -which tend-to show that pa-hogenic bacteria are mere 

modifications of sa ıc farms, are to be accepted. 

As I bave said, I do not think that the evidence laid 
"before the Commission of 1878 can leave any doubt as to 
the-causatjon of the salmon disegse on the minds of those 
who are acquaihted with the history of the analogous 
diseases in other animals and in plants. Neverth less, 
this evidence, valuable as it is, suggests more questions 
e than it answers, and in November, 1881, hearing that the 

disease had broken out in the Conway, I addressed myself 

to the attempt to answer some of these. 

i It was dy- known that when the yraceous 
slough-like substance which coats the skin of a diseased 
salmon is subjected to microscopic eximiam it is 
found to. be a myce/iust, or fungus-turf, composed of a 
felt-work of finé tubular filaments or Appha, many of 
which areterminated by elongated oval enlargements, or 

angia. Within these the protoplasm breaks u 
into numerous spheroidal } ad each less than Tao 
of an inch in diameter. the scospores, are set free 
through an opening formed at he apex of the zoosporan- 

ES and become actively or passively dispersed through 

surrounding water. Herein lies ‘the source of the 

pun ence ec infectiousness of the disease. For any 
these roospores, reaching a part of the healthy 

ain ef the same 6r of another salmon, peminate and 
from which 


spon gives rise toa mycelium similfr to 
Rat I could find no satisfactory information as to the 


- 


it started. 


å ERE which the fungus enters the skin, how far it, 


the exact nature of che mischief whith it does, 


` one whet ultimately becomes of it; nor was the identity 
of the pathogenic Safgrodegnia of the salmon with that 
. of amy known form of saprogenic Saprolsgwia demon- 
strated? It™appeared to me, ho , to useless to 


- attempt to deal with the disease until some of eee 
poem elemeats of ate question were albos 


b à ` 
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e results of recent gesearches,- 


| 








"have then ramified ou 
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- To.this end, in the first place, b made a careful’ ex- 
amination of the minute structitre of both the healthy and 
diseased skin, properly hardened and cut into thin sec- 
tions ; and, in the second place, I tried some 

on tke ation of the Saprolegnia of living ' 


'salmon to dead animal bodies. Perhaps it will conduce ^ 


to intelligibility if I narrate the results of the latter 
observations first. 

The body of a recently killed common House-fly was ` 
gently rubbed two or times .over the surface of a 
patch of the di: 

laced in a vessel of water, on the surface of which it 

oated, in consequence of the large quantity of air which 
a fly's body contains. In the course of i bea hours, 
X thereabouts, innumeraple white cottony ents made 
ah Poe aet close side by side, and radiated from 
y of the fly in all directions. As these Ee ee 

mA approximately the same length, the fly's bod 
became inclosed in & thick white spheroidal s oie: 
having a diameter of as much as half an inch. As the 
filaments are spec-fically heavier than water, they gradu- 
ally overcome the buoyaficy of the air contained it the 
trachese of the fy, and p^ whole mass sinks to: the 
bottom of the vessel. The filaments are very.short.when 
they are first discernible, and usually make their appear- 
ance where the integument of the fly is so&test, as between 
the head and thorax, upon the proboscis,-and between the 
rings of the abdomen. These ents, in their size, , 
their structure, and the manner in whith th give rise to 
xoosporangia and zoospores are Sey aoe to the 
hyphæ of the salmon fungus; and the characters. of the 
one, as of the other, prove that the fungus is a Sagro- 
lsgnia and not an Achlya. Moreover, it is easy to obtain 
eviderce that the body of the fly has become infected by 
spores swept off by its surface when it was rubbed over 
the diseased salmon skin. These spores have m fact 
germinatéd, and their Dype have perforated the cuticle 
of the fiy, notwithstanding its comparative density, and 
Be and inward 
expense of the nourishment supplied by 

fly. 

This experiment, which has desi repeated with, all 
needful checks, proves that the pathogenic Sarvlegitia 
of the li salmon "máy become an ordinary saprogenic 
Saprolegnia; and, per contra, that the latter may give 
rise to the former; and they lead to the important 
practical conclusion that the cause of salmon disease ma 
exist in all waters in which dead insects, infested wit 
Saprolegnia,are met with; that is to say, probably in 
all the fresh waters of these islands, at one time „or 
another. 

On the other hand, Saprols has never ven ob- 
served on decaying bodies in 
reason to believe that, as a’ saprophyte, it is confined to 
fresh waters.” : TEN z 

Thus it becomes, to say the least, a highly probable 
conclusion that we nust loók for the origin of the disease. 
to the Saprolegnia which infest dead organic bodies in 
our fresh waters, Neither pollution, drought, nor over- 
stocking will produce.the disease if the Safrolegnia’ is 
absent” The most these conditions can do is to favour 


¢ tissues of the 


ates ata ere is every . 


skin of a ‘salmon, and was then , 


E 


es develópment of the [diffusion of the materies wmorbo- 


the Saprdiegiia already exists. 

avhhg infected dead flies with tfe salmon cag oasis: 
once from Conway and once, from Tweed fish, I was 
enabled to Propagate it from these flies to other spe and, 
in this manner, to set up a dires of Si 
And having got thus cied it wore 
task to determine the-exact species ef the Kov e 
with which I was dealing, frofn the abundant data fur- 


nifed by the works of Pringsheim, De Barry, and others, 


* So far ma Ts SaS B aa aeS c ec vesed ab tho arano ia 
fungus on a fishen salt water, and ın this cese qt -not certain 
fungus was a Sap claguig, 


that the 


growing at the, “` 


L 


^ in the salmon Safrolegri 
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wh’ have so fully studied these plants when cultivated on 
the same materials. Fof this purpose, it was necessary 
to obtain the óosporangia ; and in ordinary course, these 
should have mdde their appearance on my Saprolegaia in 
five or six days.. Unfortunately, in the course of cultiva- 
tion continued ovet wwo months, nothing of the kind has 
taken place. Zoosporangia have abounded in the ordinary 
form and also in that known as “ dictyosporangia,” but, 
in no ifstarfce, have any oosporangia appeared. After à 
few days of vigorous, growth, the xoosporangia become 
scanty, and the fungu! takes on a forulose form serena 
of the hyphæ becoming swollen and then d ed as 
independdht “gemms,” which may germinate. Sometimes 
the are spheroidal and terminal, and closely 


simulate oosporan E : 

Although, therefore, I have ery little doubt that the 
"A inia of the salmon is one of the forms of the 
“S. ferax group” of Pringsheim and De Bary, I have, at 
present, no proof of the fact. ` 

- Another very curious and unexpected peculiarity of the 
salmon Sapro/egnia, both on the fish and when transmitted 
,to flies, so far as my observatiens have hitherto gone, is 
that locomotive ciliated zoospores do not occur. once 
saw one which exhibited a very slight motion for a few 
inutes after it left the roosporangium; but although 
otsands mugt have passed under my notice, with the 
exception to which I have referred, they-have always been 
perfectly quiescent and not unfrequently in different stages 
of germination. “Whether the season of the year, or the 
conditiqns under which my saprolegnised flies were 
placed, have anything to do with. the non-appearance of 
oosporangia and of locomotive zoospores in them, I cannot 
say. But it is certain that the Safrolegnia ferax. which 
commonly appears upon dead flies and other gnsects 
normally develops both oosporangia and locomotive 
goospores in abundance. : 

From such notices by other observers as I can gather, 
oosporangia a to be of very rare occurrence in the 
-Saprolepnia of the salmon itself. Mr. Stirling mentions 

- that he met with them only four times. ith respect 
to locomotive zoospores, I can find no positive evidence 
“that they have been regularly, or even frequently, observed 
a. But these points require 

careful investigation on y taken diseased fish. 

Whether the zoospores are actively locomotive or not, 

. they are quite free when they emerge from the zoospo- 
rangia ; and, from their extreme minuteness, they must, 
.be readily carried away and diffused through" sur- 
rounding water. Hence, a salmon entering a stream 
inhabited by the Saprolegnia will be i at to the 
chance df coming into contact with Si ORIA spores ; 
and the probability of infection, other thi being alike, 
wil be in proportion to the quantity the growing 
Saprofegria, and the vigour with which the process of 
.spore-formation is carried on, Ata very moderate estimate, 
~a single fly may bear 1,000 fruiting hyphse; and if each 
sporangium contains twenty roospores, and runs through 
‘the whole course of its ilar ae in twelve lios the 
result will be the production of 40,000 zoospores in a day, 
which is more than enough to furnish one zoospore to'the 
cubic inch of twenty ic feet of water. Even if we 
halve this rate of .production, it is easy to see that the 
Saprolegnaa on a single fly might furnifh spores enough 
to render such a smal shallow stream as salmen*often 


: ascend for spawning purposes, dangerous for several days. 


But a large fully diseased salmon may have «s.much as 
two square feet of its skin thickly covered with Sapro- 
jegrig. lf we allow only 1,000 fruiting hyph for every 

uare inch, we shall have 288,000 for the whole surface, 
which, at the same rate as beforé, gives over 10,000,000 
spores for a day's production, or “enough to provide'a 


^ spore to every cubic foot of a mass of water 180 feet Wide 


and five feet deep and four miles long.  Ferty -such 
diseased salmon might furnish one spore*to the gallon 
s . ` 
e A y s e es ` e 
° » . 
oa 
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for all the water of the Thames (380,000,000 gallons per 
diem) which flows over Tedingtom eir. But two 
thousand diseased salmon have been taken out of a single 
comparatively insignificant riverein the coume of a 
scason. . 

It will be understood that the above numerical'estimate 
of the ductivity of Saprolegnia, has been adopted 
merely for the-sake of illustration; that I do not intend 
to suggest that the zoospores are evenly distributed 
through the water.into which they are discharged bythe 
1008p ia ; and that allowance must be made fog the 
very short life of those soorparss whlch do not speedily 
reach dn appropriate nidus. Neverth the conclusion 
remains ari cally certain that every di salmon 
adds immensely to the chances of infection of those which 
are not diseased ; and thu£, the policy of extirpating every 
diseased fish as soon as possible, has ample ification. 
But, in practice, the attempt to stamp out the disease in 

‘is fashion woflld be so costly that it, may be a question 
w er it is not better to pat yp with the loss caused by 
the malady. 
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There are many practical difficulties in the way of 


directly observing the manner in which the zoospores 
effect their entrancé into the skin ef the fish; but, on 
comparing the structure of the healthy integument with 
that of the diseased patches, the manner of operation 
can readily be divined. The skin of the head of a salmon, 
for example, presents a thin superficial cellular epidermis 
covering the deep fibrous and vascular derma. The 
epidermic cells are distinguishable, as in fishes in general, 
into a deep, a middle, and a superficial layer. In the 
first, the cells are vertically elongated, in the second 
more rounded and polygonal, in the third flattened. 


Many of the cells of the middle layer are of the nature of , 


“mucous cells." They enlarge and become filled with a 
mucous secretion ; and, rising to the surface, burst and 
discharge their contents, which give rise to the mucous 
fluid with which the fish’s body iscovered. The openings 


of these “mucous cells ” remain patent for some time and - 


are to be seen in thin vertical sections. The hyphæ of 
the spores which attach themselves to the fish may enter 
by these openings, but even if they do not, the flattened 
superticial cells i 
does the tough cuticle of a fly. owever this may be, 
sections of y patches of diseased skim show 
that the h of 
epidermis, but bore through the superficial layer of the 
derma fora distance, in some cases, of as much as one- 
tenth of an inch. Each hypha thus comes to have a stem- 
, Which lies in the epidermis, and a root-part, which 
ies inthe derma, Each of these elongates and branches 
out. The free ends of the stem-h rise above the 
surface of the epidermis and become converted into 
roosporangia, more or fewer of the spores of which attach 
themselves to the surrounding epidermis and repeat the 
of penetration., Thus the epidermis and the dæma 
Became traversed by numerous hyphae set close side by 
side. - But, at the same yphæ send off lateral 


dial, for 
. branches which spread radi d forcing asunder the middle 


and deeper fayers of the epidermic cells, and giving rise 
to the radiating ridges whith are visible to the nak 

in the peripheral of the patch. e force of the 
growth of the hyphæ which traverse the epidernjis, is 
made obvious by tthe curious manner in which, when the 
central tract a-patch is teased owt, the distorted 


offer no ter resiftance than _ 


the fungus not only traverse «the. 


epidermis cells are seen adhering to it as if they were | 


spitted upon jf. f 

In the derma, the root-hyphæ branch eut, pierce the 
bundles of connective tissue, and usually end in ayriously 
distorted extremities. - | 

The effect of the growth of theetem-hyphe is to destroy 
the epidermis ether. Its place is taken bysa 


felted; myceljum, wich entangle? the minute particles of 
safi which are fuapended ip the water, ang thus no doubt 
s . e ud . Lon 


ick, , 
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“constitutes a very irtatsig application to the sensitive p ` 
surface of the true i 
In'the tfue skin, the tracks of the root-hyphe are: not 
" accompanied by: any obvious signs of inflammation, but 
the hypbæ are so close set, that they cannot fail to inter- 
` fete with the nutrition of the part, and thus bring about 
necrósis'and sloughing. Such sloughing in fact gradually 
.takes place, small vessels give way and bleed, and the |. 
rae of sore, which is -characteristic of the advanced 


» D Y e 
ON THE CONSERVATION OF SOLAR 
ENERGY? F^ 4 
THE question of zhe maintenance of Solar Energy is 
ofe that has teen looked upon with deep’ interest 
by astronomers and physicists fron? the time of La Place 
downwards. ' et M R 
The amount of heat radiated from the Jas been |. 
approximately computed by the aid of the pyrheliometer of , 
of the disease is produced. 

e skimof the head may thus be eaten away down to 
the bone'and gristle of the skull, but I have not observed 
the fungus to enter these. On the scaly part of the-skin, 
the fungus burrofvs in the superficial and in the deep 
layer of the pouches of the ecales, but I have not observed 
the scales themselves to be perforated. 

‘When I found that the’fungus penetrated the true skin, 
and thus gained access to the lymphatic gpaces and blood- 
. vessels, it Deci a ier of great interest to ascertain 
whether the hyphaàémuaghtenot break up into turuloid | 
segments (as in tbe case of the Estóusa musca), and thus 
ive risé to general-septic-po soning, orfungoid metastastis. 
- "However, I have neger been able tq firid'any indication of | 
the occurrence of suth a procéss, - -7 
But d-very important practical question arises out-of the 
discovery-that the ‘fungys .pefietrates into-thé derma. 
There is much-réason-to believe, that ifa diseased salmon 
returns to salt-water,-all: the fungus -which is reached by 
the salihe fluid is‘killéd, and the -destroyed epidermis is 
repaired. ` But the sef water has no, access to the hypbæ 
which have burrowed «mto the true skin ;:aiid hence it 
must bè admitted to be-podsible; that, in a salmon which 
~ has become to alla ce healed m the sea, and-which 
‘looks coy esty hen it ascends a river, the remaing 
‘of the Fs ın the derma may break out from within, 
and fish pecore diseased withdat any fresh infection. 
It has dot infrequently’ been -observed, that, salmon in 
their upward course became diseased at a ‘surprisingly 
short distance-from the sea, and it is possible’ that the 
explanation'of the fact is to be-sought in the revival of 
dormant Waprofep'siia, rather than in Dew infection! Itis 
to be hongd that experiments, pow being carried- on’ at 
Berwick;: ope pian eu -on’this point, as' well as 
upoh the-asserted efficacy cf sea-water’in destroying the 
fuhgus'which-itreaches; - : ^ ''. " ieee 
m hese aré the'chief results of this season's observations 
‘on the salmon disease. Incomplete-as they are, they. 
appear tò me vo usps tHe’ following conclusions — `` 
I. That the: Sae betia attacks‘ the -healthy - living 
salmon-eractly i: fhe sains -way'as<it ‘attacks the- deg 
insect, and thet it is thé sole zause of the-disease, whatever 
- circurhstaficés may, in a secondary manner, assist its 
ation$; 7 £- koe x Š Ql 
2. That/déàthi may-result without any other organ than 
the skin, being-sttackéd; add that; under these- circum- 
sfincés, itas the consequence partly of the exhanstion of 
Bhervolis-ene by the: incessant irritation of the felted 
~-mycelium with its charge o? fne sand, and partly of the 
-drain-of nutriment appropriated by the fungus. `, 
* 3. That the penetration of the hyphze of the Sagroleghia 
., into the dermagrenders it at least possible that the disease 
“ may break out in a fresh-rua salmon without re-infection. 
4 That the canse of the disease, [he..Sagrolegria, may 
' "flourish in any fresh water, m the absence cf sinon us a 
saprophyte ugfh dead insects and other animals. : 
ase: the chances of -infection for a healthy fish 
entering a river, are prodigiausiy increasedeby the existence 
-of üiseased"fish in that river, inasmuch as the bulk of 
Sapr®legnia on a few diseased fish vastly exceeds that 
. whch would exist withayt them. E d 
6 That-as in the case of the potato disease, the careful : : ; 
exirfatior*of every diseased indigdual is the treatment | depende:f entirely upon loss of its sensible but that 
"heoreticallf indicated; though, in pyactice,it may not | : Paper readest the E Gy, March & by C. Wiliam Siem: 
wine CE . ^ 


thirty-six hours^of a mass of coal of specificenavitye r5 —, 
as great as that of our ? 

If the sun were surrounded by a-solid’ sphere ofa 
radins equal to' the mean distance of the sun from the -~ 


D 


2,250-millionth- part. "Assumihg thatthe other planetary . 
es swell the amount of Ud vhéat-by ten ~ 
"times -this amount, there remains the important fatt 


-space,'and-apparently.lost to the solar system;-ard . 
iu I p, utilised, © ~ uM 6e IT o7 


us how this great loss cari be sustained without produemg . ' 
an observable diminution òf solar témperature evenwitlim , 
‘a human lifetime. i C oni Set gen Tu 
, Amongst the ingenious hypotheses intended to account ^ . 
for a continuance of solar heat-is that of.'shnikage, or - 
[rem reduction of the’ sun's volume suggested. by. 
elmholtr It-may, however, be-.urged agamsét this 
theory that the heat so -produced would (be liberated 
throughout its mass, and would have to be‘ brought to the 
-surface by conduction, aided perhaps by convection; but . > 
"we know of no.miterial of” sufficient ‘conductivity’toe — 
transmit anything .approàching the amòunt of heat-last 
by fadition : NU 2 PM 
Chemical. ‘action between thé constithent parts of - . 
«the gun has also beer suggested ; but *here again-we-are - '' 
-met bythe difficulty that. the products-of such-combina- 
tion avould ere this ‘have accumulated ôn- the surfüceyand -.' 
‘would. have formed a bartier against-furthér acuon. =. 
,. These difficulties have:led Sir Wm. Thomson, follow-_ 
ing up Mayer's speculation, to the’ suggestion-that the ^ 
'| cause 'of- the -maintenance of solar temperature might be +‘ 
‘found in the circumstance of meteorolites falling upon the 
sun from grèat distances in space, or with an acquired 
-velocity dueto such fall-and ‘he shows that each pound 
of matter so importec would represent a large number of, 
heat units depending upon the'original distance. Yet the 
‘aggregate of material would thus have to be ineor-- 
porated with the sun would tend to disturb the planetary | 
equilibrium, and must ere this have shortened our year to- 
an extent exceeding that resulting from astronomical 
records and oBservation. In fi ir Wiliam Thomson , 
8 *bandoned the ücteoric Hypotliesis for that of 
simple transfer of heat from the interior of a liquid sun to 
the gurfac& by means of convection currents, which latter 
hypothesis appears at the prgsent time to be supported by 
Prof. Stokes and other léading.physicists of the day. a 
But if either of thesé hypetheses could be. proved we 
should only have the satisfaction of knowing that the 
waste of energy by dissipation into space was not 
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' be worth while to adopt the treatment, » p D.C.L , LLD., F K8., 
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its &ustence as a lymynary would be prolonged by calling. 
into .requisition a limited, though may be e, store of 


energy.in’the form of separated matter. The true solution 
of the problem will be furnished by a theory, according to 
which-the radiant en which is ‘now supposdt to be 
dissipated into space and irrecoverably lost to’ our solar 
system; could be arrésted and brought back in another 
form to the sun itself, there to continue the work of?solar 
radiatioft. * : i 

Some qn ago it occurred to me that such a solution 
of. the solar problem night not lie'tbeyond the bounds of 
possibihty, and although I cannot claim intimate acquain- 
tance with he'intricacies of solar physics, I have watched 
1t$ progressgand have-engaged also in some physical -ex- 
periments beanng upon the question, all of which have 
served to strengthen my confidente and ripened in me the 
determination to submit my views, not without some. mis- 
giving, to the touchstone of scientific criticism. 

For the purposes of my theory, stellar space is supposed 





Clerk Maxwell, Clausius, and Thomson, it would bel. 


difficult to assign a limit to a gaseous ‘atmosphere in 
space and, further, that some writers, among whom I will 
here mention only Grove, Humboldt, S oclier and 
Mattieu Williams, have boldly asserted the existence of a. 
space filled with matter, and that Newton’ himself, as Dr. 
Sterry Hunt tells us'if& an interesting paper which ‘has 
d just reached me, has expressed views in favour of 
such an assumption. Further than this, we? have. the 
facts that meteorolites whose flight through stellar, or at 
all events through mteri nE space, is suddenly 
arrested by, being broughtemto collision with our earth, 
are known to coptain as much as sif timcs their own 
volume of gases taken at atmospheric pressure ; and Dr. 
Flight bas only very recently communicated tothe Royal 
Society the analysis of the occluded gases of ‘one of 
these metorolites taten immediately after the descent to 
be as follows :— . i è 
e - K e & r] 


‘form 





to be filled with highly rarefied us. bodies, including 


"hydrogen, oxygen, nitrogen, carbon, and their compounds, 


besides solid materials in the form of dust. This being 
the case, each planetary body would, attract to itself an * 
atihosphere depending for its density upan its relative 
attractive importance, and it would not seem nable 
to-sup that the beavier and less diffusible gases would 
e stáple of these atmospheres ; that, in fact, they 
would consist mostly of nitrogen, oxygen, and carbonic 
anhydride, whilst hydrogen and its compounds wofid 
redeat in space. ó č 

But the planetary system, as a whole, wbuld exercise an 
attractivé inflyence upon the gaseodh matter diffused 
through space, and would therefore be surrounded by an 
inte etary atmosphere, holding an intermediate posi- 
i the planetary &&mospheres and the.extremely 
rarefied stellar space. : : p 

In support of this view it may be urged, that in follow- 
ing, out the molfcular- theory of gnees 5 laid down by 
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It apan surprising that there was no dfteous vapour, 
considering there was much hydrogen and oxygen jn 
combination with carbon, but perhaps-the va esciped 
observation, or wis expelled to a greater exteht than the 
other by external heat when the meteorolite passed’ 
through our atmosphere. Opiniops concur that the gases 
found occluded in meteorites cahnot be supposed to 
have entered into thei, composition during the*very Shat 
pud pf traversing our atmosphere, but if any doubt 
should exist isghead, it ought to be set aš rest by the 
fact thatthe gas' principally occluded if hydrogen, whiclf e 

e . " 


' quantity. . 
i purthet proof of the fact that stellar space is filled 
with gaseous matter is ftrnished by spectrum analysis, 
and it, appears from recen- investigation, by Dr. Huggins 
and others, that the nucleus of a comet contains, 
much the same gases found occluded in meteorolites, 
incl “carbon, hydrogen, nitrogen, and probably 
n," whilst acco to the views set forth by Dewar 
SRL DE it also contains nitrogenous compounds: such 
as cyanoge a 
Advert. to the assumption that interplanetary space 
is filled with gases, it is urged that the pysenc® of PE 
nary matter would cause sensible Ra 
motion, such as must have made itself felt before this ;, 
but assuming that the macter- filling space is dn almost 
perfect fluid not limited by border surfaces, it can be 
shown on purely mechanical grounds, that the retardation 
by friction throggh such an attenuated medium woul be 
,; "ag abslanetary velocities. 


c light ind 
- ‘Butit n ci contended that, if the views here advo- 


cated g the distribution of gases were true, the 
sun should draw tq itself the bulk of the least diffusible, 
and therefore the heaviest gases, fuch as carbonic anhy- 
dride, carbonic oxide, oxy; and nitrogen, whereas 
spectrum analysis has proved on the contrary a prevalence 
of hydrogen. 1- 

In explanation of this seeming anomaly, it can -bẹ 


` shown in the first place, that the temperature of the sun 


is so high, that such compound gases as carbonic anhy- 
dride dnd ‘carbonic oxide, cauld not exist within it, their 
point of dissociation being very much below the solar 
temperature ; it has been R E indeed, by Mr- 
Lockyer, that.none of the metalloids hayo an pius 
at these temperatures, although, as Er E 
Dr. Draper asserts its existerce 1n the solar photosp 

there must be regions, however, outside ghat phere | 


- limit, where their existence would not be bise by 


heat, and here great accumulation of these comparatively 
heavy gases that constitute sur atmosphere would pro- 
bahly take place, were it not for a certain counterbalancing 
action. . 

I herb approach a point of T 
argument, upon the proof of whi ha 
must depend. 

‘The sun completes one revolution on its aris in 25 
days, and its diameter arm aea at 882,000 mila, 
it follows that the-tangen velocity amounts to Di 
miles per second, or to 441 times ‘the tangential velocity 

of our earth, This high rotat've velocity of the sun must 
cause an equatorial rise of the solar atmosphere to which 
“Mairan, in 1731, attributed -he appearance of zodiacal 


' light. La Place rejected this explanation on the ground 


that the zodiacal light dede to a distance from the 
sun Pic inp Ue own distance, whereas the equatorial. 
tise ot.the solar atmosphere die to its rotation. could not 
exceed 9-20ths of the distance of Mercury. But it must 
be remembered that La Plate ed his calculation upaj 
ve „hypothesis of an snd fiat he space (filled only with 
ether t che result df solar ‘rotation 
would pe widely diferent, rif it was supposed to take place 
within a medium’ of unbounded extension. | In this case 
paessures. would be balanced round, and the sun 
would act mechanically upon ing matter sur- 
rounding it*fh the manner of a fan, drawing it towards 
upon the solar surfaces, and projecting it outwards 

*. continuous, disk-like steam. 


' By this fan action, hydrogen, hydrocarbons, and oxy, 
. argesuppoósed to be drawn in enormous quantities toward 
the surfaces of the sun; during their 


approach, they will pass from their condition of eue modes at a small induction coil. 


Sttfnuatibn and e cold, to that of compression, | ~~ Ld hee One 
accompanied with of tem until on approach- XXX I 1 a 
ing the phgtosphere, theyeburst into fame, giving LN toa “gale Atte E accion i9 shy ant ross printad in. 
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is not contained ine oup atmosphere in any appreciable 


.the combustion, and these p 





eu sep enl | perature to 








great development of heat, and a,temperature confmen- 
surate with their point of dissbciation at the solar density. 
The result of their combustion will be aqueous vapour 
and carbonic anh dride or oxide, dccording to the 
suffici&ncy or i iency of`o 
wcts of combustion in 
ylelding to the influence of centrifugal force will flow 
towards the solar equator, and be thence projected into 


space. 
The’ next question for consideration is: What would . 


become of these préducts of corhbustion when thus ren- 
dered back into space? 
change the condition of stellar material, rendtring 
and more neutral, but I venture to sugge 

nay, the probability, that solar radiation would, under 
these circumstances, sftp in to bring back the combined 
materials to a condi 

dissociation carried into effect at the expense of that solar 
energy which is now supposed to be lost to our planetary 


it more 


system. 
According to the law of deicii as developed by 


Bunsen and Sainte-Claire Deville, the point of dissociation , l 


of different compcunds ee upon the temperature on 
the one hand, and upon on the other. | Ac- 


cording to Sainte-Claire Deville, the disspciation tension ' 


present to complete - 
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parently they would gradually ` 
at the pee, is 


tion of separation by oe Have of *- 


of aqueous vapour of atmospheric pressyre and at 2800? C. . 


is 0.5, or ndi idc ue dont Vapour can exist as such, its 
i being found as a mechanical mixture of 
hydrogen and oxygen, but that whh the pressare, ‘the 
temperature of dissociation nses and falls 
SUDO isum o eaa Hes oat lls ith ie pressure, 
It is therefore conceivable that the temperature of the 
solar photosphrre may be raised by combustion to a tem- 
pergture exceeding allo? 
effected in space at a lower tem 
But .these investigations 
measured by means of pyrameters, but do not extend to 
the effects of radiant heat. Dr. Tyndall has shown by his 
exhaustive researches that vapour of water and other 
gaseous compounds noc radiant heat in a most're- 
markable degree, ard there is other evidence to show that 
radiant energy from a scource of high intensity possesses 
a ER pe wer far the measurable_tem- 
ch the compot substance ‘under its 
influence is raised. Thus carbonic anhydride and water 
are dissociated in the leaf cells of plants, under; the 


ture. 
reference only to heats 


influence of the direct solar ray at ordinary summer tem- ‘ 


, and experiments in which I have been engaged 


for nearly. three years! go to prove that this dissociating ` 


action is obtained also under the radiant influence of the 
electric &rc, although it is scarcely perceptible if the 


source of radiant energy is such as can be produced by-, 


the combustion of oil or gas. 


The point ‘of disscciation of aqueous vapour and car- 
bonic anhydride admits, however, of being determinéd - 


e direct experiment. Tt my attention some 

ene but I have hesitated to publish the qualitative 
results I then obtained: in the hope ef nealing te quae: 
ac ae ei h l f 

ese experiments consist in the emp oyment o 
glass tubes, furnished with platinum: electrodes, and filled 
with aqueous vapour or with carbonic anhydvide in the 
usual manney, the latter being furnished with caustic soda 
tð regulate the vapour pressur@ by heating.» Upon. im- 
mers} 


ina gerating mix*ure of ice and chloride of calcium, 
its temperature at that qu reduced to,32* C, cor- 
responding to a vapour rding to Regnault, 


acco 

of 1-1800 of anvatmas bee When aa eled de 
electric discharge took Else. on connecting the two 

I then exposed the 


C., whereas dissociation may be © 


one end of the tube charged with aqueous vapour’ 


ag the tem- ` 


g” 


' end tf the tube projecting out of the-freezing mixture, 


. descnbed, and assuming, further, that ste 


-of the fan-like action 
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"backed by white paper, tó solar radiation (on a clear 
summer's day) for several hours, when upon again con- 
necting up to the inductorium, a discharge, a tly 
that of a hydrogen vacu was obtained. Thee roe, 
ment being repeated ished unmistakable evidence, I 
thought, t aqueous vapour had been dissociated by 
exposure to solar radiation. The CO, tubes gave, how- 
ever, less ‘telifble results. ` Not satisfied with these quali- 
-tative results, I made arrangements to collect the perma- 
ent gases so produced by means df a Sprengel pump, 
but was prevented by lack of time from pursuing- the 
inquiry, whfch I purpose, however, to resume shortly, 
being of opinion ‘that, independently of my present 
speculation, the experiments may useful in extend- 
ing our knowledge regarding the lA ws of dissociation. 
Assuming, for my present , that dissociation of 
aqueous vapour was really effected in the iment just 
space is 
with aqueous and other vapour of & density not ex- 
ceeding the 1-2000th part of our atmosphere, it séems rea- 
sonable to ose that its dissoctation would be effected 
by solar radiation, and that solar energy would thus be 
utilised. The presence of carbonic anhydride and car- 
bonic oxide would only serve to facilitate the decomposi- 


` ton of the aqueags vapour by furnishing substances to 


combine with nascent en and hydrogen. By means 
ting from the rotation of the 
sun, tle vapour difsociated in space to-day would be 
drawn towards the polar surfaces of the sun to-morrow, 
be heated by increase in density, and would burst into 
flame at a point where both their density and témpera- 
ture had reached the necessary elevation to induce com- 
bustion, each goce cycle taking, however, years te be 
accomplished. The resulting aqueous va , carbonic 
anhydride and carbonic oxide, would be wn towards 
the p regions, and be then agaln projected into 
space by centrifugal force. = 
. Space would,-according to these views, be filled with 


"| gaseous compounds in process of decomposition, by solar 


radiant energy, and the existence of these gases would 
furnish an explanation of the salar absorption spectrum, 
in which the lines of some of the substances may be 
entirely neutralised and lost to observation. As regards 
the heavy metallic vapours revealed in the sun by the 


> spectroscope, it is assumed that these form a lower and 


- by the intermedi 


.metalhc va 


denser solar atmosphere, not participating in the fan-like 
action which is supposed to e light outer 
en is the principal factor. 


ker only, in which hy 
Such a dense metallic atm ere could not participate 
in the fan action affecting the lighter photosphere, because 


. this is only feasible on the supposition that the density of 


the in-flowing current is, at equal distances from the 
gravitating centre, equal or nearly equal to the outflowing 
current. It is trye that the ucts of combustion of 
hydrogen and carbonic oxide are denser than their 
constituents, but this difference may be balanced by their 
superior temperature on leaving the pee whereas the 
urs would be unbalanced, and would there- 
fore obey the laws of gravitation, recalling them to the 
sun. On tle surface of contact between the two solar 
atmospheres, intermixture induced by friction, must take 
place, however giving rise perhaps to thos® vortices and 
explosive effects rhich aft revealed to us by the teles@o 
and have been commented on by:Sir John Herschel an 


„other astronomers, Some of the denser vapouts would 


probably get intermixed and ied away A dc 
the lighter gasés, and give rise to tHàt cosmic dust whi 
is obse to upon oum earth in not inappreciable 
quantities, Excessive intermixture would be prevented 
neutral atmosphere, the penumbra, * 
As the whole solar system moves throu, at a 
pace estimated at hana of miles ann (being 
about one-fourth of velocity of the earth in its orbit), 
. 
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it appears possible that the condķionsof the gaseous fuel 
supplying the sun may vary accorfimg to its state of 
previous decomposition, in which other heaverfy bodies 
may have taken part. May it not be owing te such 
ces in the quality of the fuel supplied that the 
observed variations of the solar heat may depend? and may 
it not be in consequence of such changes in the thermal 
condition of the photosphere that sun-spots are formed ? 
‘The views here advocated could not be thought ag: 
ceptable unless they furnished at any rate a consistent 
explanation of the still somewhat m igus phenomena 
of the zodiacal light and of comets. ing the former, 
we shouldbe abje to return to Mairan’s views, the objection 
by La Place being met by a continuous chtward flow from 
the solar equator. Luminogity would be attributable to 
pim of dust emitting light reflected from the sun, or 
i phosphorescence. But se is another cause for 
umumosity of these particles, which may deserve a i 
congjderation. eh particle would be electnhed by 
gaseous friction in its accelerati Its electric tension 
would be vastly increased in its forcible rem in the 
same way as the fine dust of the desert has been ob ed 
by Werner Siemens to be in a state of high electrification 
on the apex of the, Cheops Pyramid, e Would not the 
zodiacal light also find explanation by slow electric dis- 
backward from the dust towards the sun? and 
would the-same cause not account for a difference 
of potential between the sun and earth, which latter ma 
be supposed to be washed by the solar radial current 
May not the presence of the current also furnish us with 


-an explanation of the fact that hydrogen, while abounding 


apparently in space,is practically absentin our atmosphere, 
" aqueous vapour, which may be partly derived from 
the sun, takes its place? An action. ogous to this, 
though on a much smaller ‘scale, may be set up also by 
terrestrial rotation giving rise to an electrical dischz 
from the outgoing equatorial stream to the polar regions, 
where the atmosphere to be pierced by the return flood is 
of least resistance. , 

Itis also important to show how the ’phenomena of 
comets could be harmonised with the views here advo- 
cated, and I venture to hope that these occasiopal visi- 
tors will serve to furnish us with positive evidence in my 
favour. Astronomical physicists tellus that the nucleus 
of a comet consists of an ion of stones similar 
to meteoric stones. Adoptin is view, and assuming 

t the stones have abso in stellar gases to 

e amount of six times their volume, taken at atmo 

spheric pressure, what, it may be asked, will be the effect 


-of such a mass of stone advancing towards the sun at a 


velocity reaching in perihelion the prodigious rate of 366 
miles per second (as observed im the comet of 1845), 
being twenty-three times our orbital rate of motion? It 
appears evident that the entry of such a divided nmass into 
a com ively dense atmosphere must be accompanied 
by a rise of temperature by frictional resistance, aided b? 
attractive condensation. At a certain point the increase 
qf temperature must cause*ignition, and the heat thus 
produced must drive out the occluded gases, which in an 
atmbspliere 3000 times less degse than that of our earth 
would produce 6X 3000 18,000 times the golume of the 
stones themselves. These gases would issue forth in all 
directions, but would remain unobserved except in thateof ` 


motion, in which they would meet the interplanetary atmo- 
sphere with the compound velocity and a zone of 
intense combustion, such as Dr. Huggins has lately oh- 


served to surround the.one side of nucleus, evidently the 
side of forward motion. The nucleus would’thus emit 
original light, whereas the tail may be su to coftsist 
of stellar dust rendered luminous, by reflex action 
duced "by the light -of the sun and comet combined, as 
foreshadowed already ,py Tyndall, Tait, anf otMers, 
starting «ach from djfferent assumptions, d . 
These are in brief ghe outlines a my reflections regard- 
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ing this most fascinajingyquestion, which I venture to put 
before the Royal Socfety. Although I cannot pretend to 
an intimate acquaintance with the more intricate pheno- 
mena of solar physics, I have long hada conviction 
derived Iud ac A from famulanty with some of the 
terrestrial effects of heat, that the prodigious and seemingly 
wanton dissipation of solar heat is unnecessary to satisfy 
accepted piinciples regarding the corservation of energy, 
but that ıt may be arrested and returned over and over 
agin to the sun, ın a manner somewhat analogous to the 

neat recuperator in the regenerative gas 
furnace. The fun ental conditions are .— 

I. That aqueous vapour and carbon cpmpofnds are 
present in stellar er interplanetary space, 

2. That these gaseous compounds are capable of being 
dissociated by radiant solar toeter while ın a state of 
extreme attenuation. Š 

3 That these dissociated vapours are capable of being 
compressed into the solar photosphere® by a procesg of 


interchange with “bquabgmpunt of reassociated vapours, 
being eitected by the centnfugal action 

of the sun itself. ` 
If these conditions could be substantiated, we should 
gain the satisfaction that our solar $y stem would no longer 
impiess us with the idea of prodigious waste through 
dissipation of energy into space, but rather with that of 


well-ordered self-sustaining action, capable of perpetuating 
solar radiation to the remotest future. 


FURIHER OBSERVATIONS ON THE FRESH- 
WATER MEDUSA, MADE DURING THE 
SUMMER, 1881 


I. HE Freshwater Medusa—Limwinocodiuan Sowerbti 
—reappesred in the lly-house tank in the Bo 

tanical Wade Regents Park, during the summer of 

1881, as the readers of NATURE were duly informed. 

In spite of the renewed opportunities for study thus 
afforded, the life-history of this inteiesting organism still 
remains a mystery, and it is still exceedingly difficult to 
frame any hypothesis as to the original introduction of 
the jelly-fish into the tank where it was discovered by 
Mr Sowérby in 1880. 

The only general hypothesis which can be entertained 
as to the original introduction of the jelly-fish, 1s that it 
came “in some way at some time" with plants deposited 
in the tank. 4 

lt 18 Zuprobable that the jelly-fish can have existed for 
many seasons in the tank unobserved, though possible, 
Suppose that it first appeared in small numbers, 

he last importation of an aquatic plant into the lily- 
house in Regent's Park, previous to the discovery of the 
jelly-fish in June, 1880, is that to which suspicion naturally 
attaches ¢tself. This importation occurred early in March, 
1879, when, as Mr Sowerby kindly informs me, a Miss 

pper, whose address is not in his possession, presented 
to the Royal Botanical Society a specunen of a species of 
This specimen *as wrapped in a piece of 
brown paper, was about one footlong, was crushed and 
as dry as hay, ın fact the Garden supe-intendent dnd the 
man in charge of the tank thought it dead, The speci- 
men 1s believed to ‘have come from Brazil It vegetated 
after being placed ın the tank, and has given rise to a 
of which 1s new ir. the lily-house of 
the Botanic @Ttden at Oxford. 

«Mr. Sowerby cannot remember the introduction of any 
new"plants into the tank at such time previous to this as 
would rendét it probable that the jelly-fish were introduced 
op gfch previous occasions. 

It 1s clear, then, sane the jelly-fish were introduced 

er the animal itself or its eggs 
ngistthave*great power of resistan 
Of this pofver of résistance we have no further, evid- 
ence, for the tank in the Lily-housg is npt completely 
* . e LÍ . . 








to partial desiccation. . 


s 


emptied and dried in the winter, though the water if run . 
off, a deep trough of water and mud remains permanently 
at one end of the tank. 

At the same tme it is in accordance with what is 
known ‘is to many Ja-ustrine animals that the eggs or 
young stages of the fresh-water jelly-fish should be able 
to resist parnal desiccation Hence the theory of its 
introduction with the Pontederia is, though, far from de- 
monstrated, yet quite tenable. Plants of this Paxtederta 
were sent from Regent's Park to Kew and Oxford (where 
-they are flourishing) tme months*before the discovery of 
the jelly-fish in June, 1280. But no jelly-fish made their 
appearance in consequence (so far as is kn8wn) in the 
tanks at Kew and Ox'ord. Hence the ass@ciation with 
the Pontederia of the or young of the jelly-fish can- 
not have been a very intimate one. 

2. The history of the jelly-fish in the Regents" Park 
tank is as follows :— It was first seen by Mr. Sowerby on : 
June 10, 1880. At that time there were some specimens - 
nearly full-grown and a vast number of very young ones 
(apparently recently hatched) also. By the-end of July 
not a specimen could be found in the tank. All the 
mature specimens examined by me in 1880 were males, 
numbering 150. I entirely failed to obtain any specimen 
which was female, either young or mature. evertheless 
Mr. Sowerby was of opinion that young were produced 
by adult individuals isclated and kept by him in a small” 
glass jar. These young were those which I reported on 
m the Quart. Journ, Mier. Sci., Jatuary, 1881. ! could 
find only adult males ir. the jar with them, and think that 
it js possible (though not certain))that the young were 
hatched from eggs floacing in the water when first intro- 
duced into the jar. They would thus be only /ate- 
hatcaing members of the same brood of which adults were 
discovered on June 10. Tt 1s, on the other hand, possible 
that they belonged to a second generation. 

The males observed in 1880 discharged abundant 
-motile spermatozoa from their genital sacs and were 
obviously ready for pro-reation. 

Thus m 1880 we weic left in ignorance of the female 
of Lenmocotium, and in nearly complete ignorance as to 
the period and mode of reproduction. : rs 

3. In 1881 Mr Sowerby observed the Medusz again, 
only two days after tbe anniversary of their first appear-, 
ance, namely, on June 16. He states, in a Jetter kindly 
written for me, tha: only a “few were seen, although the 
water appeared swarm.ng with minute individuals just 
large enough to be distinctly seen with the naked eye 
Many of these we de:ermined by examination with a 
glass; they did not, however, appear to come to man- 
hood, and about :he 25th of June the whole of th 
Meduse vanished." i 

lt is obvious that scme process of reproduction had 
taken place between June, 1880, and June, 1881, giving 
rise to the Meduse observed in 1881. Where wer: 
the females which produced the eggs from which this 
new generation was bom? As in 1880, so in 1881, 
when first observed in Jene, doh minute young apparently 
just hatched, and also full-prown individuals were simtul- 
fancously detected. In 1881 I examined about fifty of the 
full-grown individuals from the Regents Park í as in 1880 
they were all males. It seems probable that the adults 
observed on Jie 10 were merely earlychatohed members 
of the same brood as -he your (of various ages and 
sizes) which abounded with them. 

Fiom the ience cf these two years it appears pro- 
bable that fhe Hes specimens which hatch out must de 80 
six weeks or two mcnfhs before the middle of June. But 
as to the character of the eggs fram which they hatch, 
we have as yet no idea. It would, seem likely that 
those eggs were deposited before the emptying of the 
tdnk in®December, and probably enoughe in the surn- 
mer Defore the dying down of the males, so abun- 
dant until their total disappearance at the end of July. 
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. But since the femaleg have, never been seen, it is pos- 
sible that they have a slightly different form and habit 
from that of the males, or possibly a very different form 
'"—perhaps hydroid! In either case the females may have 
existed 1n the deeper parts of the tank either floating or 
attached, and so hayes escaped observation, whilst the 
high-swimming males were taken in abundance. The 
eggs may have been. fertilised in August by the dying 
males, amd have proceeded to a certain stage of develop- 
ment in the autumn—being then normally arrested in 
development in the wisiter dine period corresponding to 
the ird of the tank and to a period of drought in 
their na condition), as in the case of Hydra viridis. 
Then they wpuld be ready to enter upon a new period of 
development and growth in the following spring and early 
summer, ° 

4. The above suggestion is eminently hypothetical, and 
is somewhat difficult to reconcile with the result of the 
interesting experument carried out at the suggestion of 
Mr, George Busk, F.R.S., in consequence of which some 
of the Meduss were transferred in 1881 from the Regent’s 
Park to the Victoria tank, in No, Io house, at the Royal 
Gardens, Kew. This transfer was effected on June 16, 
four days after the second appearance of the Medusze at 
Regent’s Park. It is important to notice (as I am in- 
formed by Mr. Sowerby) that only six or eight full-grown 

"Medusz were so transferred—and I cannot feel much 
doubt that these were all males—similar to all those 
wh chel have examsfed. But with these half-dozen full- 
grown specimens, a quart of water containing many 
hundreds of very minute Medusse was also taken. The 
flask of water and the httle and big Medusae were poured 
out into the large tank at Kew on the same day—June 16. 

Nothing was seen of them at Kew until sore than two 
months afterwards, when (on August 18) the whole tank 
was seen to be swarming with full-grown Limnocodinm. 

The question which arises is: Were these Meduse 
s mply the young Medusz which had been transferred, 
now grown to maturity ; or were they a new generation? 

The chief objection to the view that the Meduse 

.swarming at Kew in August were the same Medusa 
which were transferred in the y state from Regent's 
Park two months before, is found in the fact of their 
extraordinary abundance. I removed and examined 
myself at the end of September, from the tank at Kew, 
200 specumens. Other naturalists also obtained numerous 
specimens In the meantime, be it remembered, the 
whole colony had ded down or disappeared (as early as 
June 25) from the original tank in the Regent’s Park! 

I am inclined to the view that the Kew Medusz were 
actually the same specimens as those transferred in the 
young state, which were placed ın more favourable con- 
ditions at Kew than ther fellows experienced in the 
Regents Park. The tank at Kew 13 larger than that in 
Regents Paik, food is therefore more abundant, and 
moreover the temperature was, when I observed it, from 
six to ten degrees Fahrenheit. lower in the tank at the 
former than in that at the latter locality (757-80? Kew, as 
against 857-90? Regent's Park). 

‘A fact which is strongly against the supposition that 
the transferred Medusae had reproduced themselves 13 
that the half-dozen mature specimens transferred were 
almost certajnly males,.and that the young specimens 
bad not more than time@to grow to full size, and wyemot 
observed to have arrived at maturity in the interval 

I made renewed and careful examination of the Medusz 
at Kew at the end of September and'in the beginning of 
October, when T had the adfantage, through the kindness 
‘of Sir Joseph Hooker, of making use of the admirable 
laboratory recently erected În the Gardens. The speci- 
mens were often appreciably than any I had pre- 
viously obtained fiom Regenvs (fully half an inch 
ncross the expanded disc). All the specimens examined 
(200 in number) proved to be males.  At*the end of 











September there were no young pr very small specimens 
in the Kew tank. In studying*thg genital pouches of 
specimens taken on September 27.1 found pelow the 
ectoderm an abundance of ripe spermatozoa ;, these 
escaped through the wall of the pouch, which very readily 
ruptured. Below this layer of ripe spermatozoa, and 
between them and the “structureless lamella?' separatin 
endoderm and ectoderm, I observed (as I had ob 
previously in specimens from DEED Park) a firm 
colourless tissue consisting of s nucleated cells. at 
occurred to me that these Sei seats be ova, and the 
Meduse: accordingly hermaphrodite. Tey hid not fhe 
appearance of ova at this stage, but®still I thought it 
possible that they were very;young ovarian cells. I 
treated s s with osmic acid, alcohol and picro- 
carmine in succession, and cut sections of the genital 
pouches, with the result of satisfying myself that this 
dense tissue beneath the loos® spermatoroa was nof 
ovarian, but consisted simply of the mother-cells of the 
s toroa. awa? 

I further tested this view dDPtM€ir nature by isolating a 
number of the Medusz in large glass jars which were kept 
in the lly-house at Kew. After a fortnight (October 8) 
the gonads or genital spouches had tgreased in length 
and bulk both in my isolated specimens, and in those 
swimming in the tank, On examinaton, the dense tissue 
underlying the spermatozoa was found to have disap- 
peared, or rather to have developed itself into additional 
crops of spermatozoids. Accordingly my hypothesis of 
hermaphroditism fell to the ground. 

It 13, however, remarkable that even when half-grown 
the genital pouches of Lsmunocodium will emit ripe motile 
spermatozoids upon slight pressure, and that they con- 
tinue to form these bodies for so long a penod of growth. 
Normally, I am inclined to believe, these spermatozoa are 
shed by rupture of the sac in incompletely grown indi- 
viduals, from time to time, whilst new crops are produced 
from the #& yet unexhausted spermatic tissue. This 
would imply that somewhere in the tank there are eggs or 
females producing eggs which are to be fertilised by the 
very abundant spermatic particles. 

The.tank at Kew was emptied and thoroughly cleaned 
out about the middle of ‘October. The Medusæ were 
sull to be found, though they had much diminished in 
abundance. Some of the sweepings of the bottom of the 
tank were preserved with the intention of replacing the 

terial in the tank, so that the eggs of the Meduse—if 
cipes there are—may have a chance of continuing the 
colony in the coming season. 

My object in publishing these notes is that they may 
be of service to others who may feel disposed to investi- 
gate :Lininocodium, and to search for the females should 
opportumty again be afforded. I also hope that some 
suggestions may be offered by other naturaligs, which 
will be of assistance in solving the problems presented. 

'Itis necessary to point out that the obvious plan af 
searching the sediment of either the tank at Kew or m 
the Regents Park for eggs,is not feasible. The bulk of 

*the material to be examined 1s too great, since these tanks 
have x square area of several hundred feet There 
would be a better chance of finding the females (sup- 
posing them to be deep-living or sessite) if such a search 
than the eggs, were ıt possible to empfy the tanks and 
get at the sediment,when a suitable period for such 
Search arrives. But, as a matter of course, the proper 
treatment of these tanks in connection with the cultiva- 
tion of plants cannot be interfered with An obyieus 
suggestion is tht of isolating a number of Roth old and 
young Medusæ in small tanks, and thus obtaming the 
means of knowing exactly wha? becomes of them arid of 
anything they may produce. 1 haveattempted this both in 
1880 and 1881, but without any success. The Nedugge iso- 


lated, even in large bellMars holding } or 6 ons of wattr, 
and thaintained at*a temperatyre of 80° F., do not thrive. 
e °e * 
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bran richly gilt, and here and therp is mingled with the 
stm-flower or tiger-lily, and some rambling sprays of fern. 
The corollas of the flowers containing the lamps, and . 
acting as their shades, are in the form. of heaths and - 
harebeMe, made of glass, and tinted withfa variety of ~~ 
colours— pearl, white, ruby, clear ojjve, and clouded blue. 
Each lamp pisiects fron the heart of the flower like an. ' 
enlarged pistil, and throws its light outwards and down- i 
wards into the room below. e lights areæecomrolled in-  ' 
three sections by turncocks, like and thus a graduated 
effect can be obtained, or all the Tights may bo put on or 
off at will. A "M 
-~ On each side of the , which is furmished with . 
a row of twenty-four footlights, there is a,pretty can- 
"delabra! mounted on a short marble column, and e- 
senting a rose-bush springing from a golden urn. e, 
stem of the bush is entwined with China roses, and 
crowned with five upright: lamps or candles, like the fruit _ 
of the tree. Oa e cee eee hupp ED ee E 
little chandelier or lustre of Venetian glass, which, though 
far less imposing -han its gaudier neighbour in the centre 
of the is chaster and more elegant, and-better fitted 
for an ord drawing-room. It is abdut four féet high, 
and consists of Icops and festoons of crystal drops on 
.| gilded chains, encizcled at the bottom by a ring of four- 
- teen lamps ; and Ed & elncandescent . 
bulb of ruby glass under a shade of the same material. , 
The use of coloured for the vacuous bulb itself is 3 
illustrated here, and shows how the light can be tinted to " . 
harmonise with any interior furnishing, or suit the taste 
and eyesight of Individuals. The brilliance of tht glowihg 7' 
carbon in.a transparent bulb is not too strong- for the 
ordinary eye to look at with een i but persons of .- 
Mix e may have it reduced by the use of clouded 
and studen-s, or those suffering from diseases of 
the eye can emplov s of green or blue glass, Photo- 
gophers, too, car have recourse to ruby lamps in the 
ent of their negatives, ; ! 
On the right side of the stage there is a third chandelier 
of gilt brass, with twelve naked bulbs, a number of single 
lamps or stands or movable brackets, like’ gas-jets, with 
furn-cocks, and either naked or shaded by fiat conical | 
reflectors of opal glass. Specimens of these are shown. 
in Figs. 1 and 2. Then there are hall-lanterns of © 
brass, inclosing clusters of bulbs,~window-lights, a very 
handsome billiard lamp, containing-six set of twin lamps, 
shaded from the eyes of the players by'opal glass re- 
flectofs and crimsoa fringes, and two handsome drawing- . 
room shade-lamps of the same pattern, each containing ~ 
& cluster of eight bulbs inside, and one being supple- 
mented by four pairs of naked bulbs outside. Bulbs are - '. 
also shown burning under water, either clear or tinted, to 


cumstances is a due not m to the want of 
food, sincą with ent trouble the small‘Entomostraca 
on which they feed gan be ied to them, but to the 
very fact of isolation in a: receptacle. They i 

a large"bulk of water. Fluviatile “otganisms can be 

. ina small vessel by means of a constant stream passed 
through the and organisms which inhabit small 
pond present no difficulty. But lacustrine forms are very 


* Aftera time they di qu ill-health under these cir- 
n 


ted) to y*subm a vessel with freely orated 
sides in the fank, the bottom of such vessel&o.be im- 
-. perforate, and the. vessel itself two feet if diameter and 
three feet in depth. Ifa sufficient number of the first brood 
of young Meduse can be cultivated in this vessel throu 
the summer, both males and females (unless the f: 
have some altogether uhsuspected history) will in all. 
probability arrive prias , and reproduce in it as the 
clearly enough one in the t's Park 
between 1880 and 1881." "Tf? will then be possible from 
time to time to examine carefully the contents of this 
experimental vessel. I need not say that I should be 
very glad if other Would carry oute similar experiment. 
j S E. RAY LANKESTER 


ELECTRICITY AT THE CRYSTAL PALACE 
. I. Edisons Electric [ight 

"EAE centre of attraction at the exhibition of electricity 

in the Crystal Palace, formally opened on Saturday 

by the Duke and Duchess of ponboe will unques- 
tionably be the show of Mr. Edison. is Mecuic light 
‘in the Entertainment. Court and the Concert Room 
is by.far the finest ever yet made, and is of itself 
a spectacle to be remembered. No expense has been 
spared to demonstrate the power and of his” 
incandescent lamps, and the divisibility of current 
,to meet the wants of domestic lighting; while Messrs. 
Verity and Sons have seized the -occasion to illus- 
. trate their skill and show. how eminently adapted the 
electric light is for ornamenta] purposes. The heated 
filament of, carbon inclosed in a vacuous bulb of glass is 

~ well fitted for all kinds of domestic illumination by reason 
of its*pure and absolutely steady glow, its healthiness and 

. freedom from noxious fades, and its comparative cool- 
ness, But in addition to its superiority over gas, oil, andy 
candles in. these respects, the dian exhibit also proves 

* in the most striking manner its superiority as a decorative 
light, and':its unrivalled capacities for enhancing the 

: „artistic pleasures of our homes. Besides giving off no 


deleterious gases to tarnish gilding or dim the most deli- 4 À : 

cate cdlours, the incandescent lamp lends itself to the | llustrate the use of the incadescent system, in- EY vs 

designers fancies in a way which no other illuminant | Mines, and there is a ect of a Por di ap by . 
- can; and we may expect something like a revolution in | Which the power of the jet can be graduated at will a 


gas-flame, by simply turning the cock; This lamp is -`; 
shown in Fig.3, the lower the regulator, which ~ - 
acts by inserting the resistance of a series of vertical . 
carbon rods into the circuit. This is done by turning ` 
the screw-piece at the base of the'cylinder inclosing the ~- 
bars. The cylinder is perforated to allow the air to ` 
circulate and keep them cool. [ vods 

- In the top ofethe lamp the novelty is the form of the .- 
corftagt ces to prevent iag or breaking the cir- 

cuit. These are conical, the cone pre the top . 
unes idis ee qut ues cup on Ô 
turning the screw plug. The large surfaces of the cones. 
prevent a e ing, and prevent a lar, 

spark. A safe-guard for s ErP inst a too j i 
‘current is- ded in a short ! wire, seen running 
aeross the fett of the figure. When fhe current is too 
strong this wire fuses, and the current of.the lamp is‘ 


. H@usehold decoration by its introduction, as well as a new 
` developníent of the brass-worker nnd the glass-blower s 
art. = , * 

- | Before considering the apparatus emp]o Mr. 
Edison at the C stat for the rod adl dis- 
tribution of tha leh, we shall briefly describe the results. 

. To begin with the Entertainment Court, which is in 
reality a small theatre, the prin pbject of interest is a 
I ificent chandeller ed ftom the middle of the 

This Tautiful abject is in ‘itself a work of art, 

, ang sustains ninety-nine incandescent lamps. It is coni- 
cal hf general shape, and is about fifteen feet in height by 
ten feet in dfameter at the lower end; while its welght is 
half # ton. In device it eepresents a tapering bouquet 

~ of flowers rising out of,a golden basket. The stem of 
each flower gs from a circular brass plate within the 
basket, and? bends over towards the spectator, presenting 
to’ him its of coloured glass, ingwhich is fixed an 
incandescent p The «foliage is, all gf hammered 
on v * i E 


‘ 


z Electroler and cleccrolahra weuld be thetorresponding terms. 
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“Tmt addition to thege lamps Mr. Edison also exhibits 
some very handsome sconee mirrors supplied by Mesars. 
Verity and Sons. One of these is & novelty in- its way, 
since the bulb lighting it is inside the frame, and therefore 

3 t E - . 


iy 





- é 4 

i Fx. L 
mirror. This is another effect which could not be pro- 
duced by gas. The other sconces are lit by naked bulbs, 
-supported by in front of the mirrors, curving brass 
brackets in which the ruling idea of foliage-and flower or 
fruit is elegantly worked out. i me 





b 
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* — Inthe Concert Room, opposite the Entertainment Coffrt; 
there are sofne 280 lamps, about forty of which fre termed 
**half- prs i giving 8 candle-power, qr a light one- 
half of the 16 lights, Of these 120 are hungin 

. . i : 
è ; 


quus ^" € 8 
e 


ve 
° S ^ 


out of sight. The interior of the frame is, however, 
whitened, and reflects the light ott. h narrow panes 


of clouded glass which flank the central mirrgr, and the 
face of the spectator thus illuminated can be seen in the 





YiG s. 4 
festoons between the pillars of the galleries the rest 
ded in sets of four under the eries, or fix 


within a large crystal lustre suspended from the roof, and 
looking like a nest of diamonds. In the Entertainment 
Court and Concert Room together there are nearly 500 
lights and the stalls in the wide avenue leading to the 
ralway stagion, have yet to be lighted. In all there will 
be about 700 lamps required when the exhibit is com- 
plete. To drive the 500 lamps now going there are eight 





Fa s 
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Fi 


e e 
dynamo-electric machines at work, and four more are 
being got ready for the remaining a®*lights. Three 


Robey engines -of 25 horse-power nominal are planted to e 


work these mashines, one engine to pig rad machines. 
It is usual to allow ten lamps to each horke-power, but 
what the actual power consumed may be is difficult t8 etate, 
' Thélamp itself consists of a sjrong bulb of glass about 
‘the shape and size of a large Jergonelle , SAY 44 
inches long by a inches in diametgr at the thickest 

From the narrow end a tube of glass project’ nearly - 
way into the,bulb, end DE [the en ef the copper 


~ 


"E 


n ^ NATURAE ; 


q 
e 





conducting wires or glec & "Theinner end of this tube 
is closed by a‘flatek@®] of solid g 
through this into the uppér part ot the bulb, where they are 
conneeted by an eleetrotype of copper toa fine loop or arch 
of carkonised woody fibré cut from the silicious skin of the 
bamboo cane. Mr. Edison exhibits ens of bamboo 
. from China, Japan, and South America, as well as fibres 
- from Brazil, which he has tested in seeking a good and 
ble éarbon for his lamp. He shows also a number 


o* samples of the carbonised loops made by simple 


chgrring ig a „crucible or by treatment after the Ber- 
thollet process well as loops of pure graphite very 
carefully cut. what the parti bambap 1s ttat he has 
finally adopted we have never been able to learn, but it 18 
probably a variety of the “ Shikakusahikee" of Japan, 
which yield a very close and even skin. The carbon 


loop is about 2j inches high, and 1 inch wide, and-is so: 


fine that its electric resistance is about 100 ohms. in the 
. “16-candle lamps,”-and about 50 ohm$. in the dle 
lamps. All the’ lips gi the Crystal Palace are plai 
single loop lamps; but sometimes Mr. Edison combines 
two or more loops, as shown in Figs. 4and 5, These loops 
can either be coupled up “in series" or * quantity," and 





` cross-section, like a t of a circle. Two of these 
"rods, the outgoing ind return wire, are inclosed a httle 
apart in the same Een Pe and insulated by a black 
- compourffd resembling Thomson's wax. .Branch-con- 
uctors in the form of cables,for side-streets are con- 
“hected to the mains in a joint-box shown in Fig. 6. This 
consists of an iron box in which the mains are connected 

.  totwo iron terminals. One Branch cable is connected to 
- .ene of these terminals direct, and the other,through a sport 
piece of lead to the other terminal The lead acts as a 
-valve instusipg if the current is too powerful. The 


but the wires pass' 
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instead of making the loops plain they may be curledfinto ' 


& spiral form. ‘The air being exhausted from. the bulb 
there is no oxidation of the carbon after a' short time | 
and Mr. Edison claims that his lamps will last 1000 
hours, * This at an average rate of between three and 
four lighting hours per night would give a life of nine 
months to each lamp; but the estimate may be found a ' 
little partial in practice : far though the carbon does not 
burn, it is doubtless slowly dissipated bye the wasting . 
action of the gases and the energy of the current. As 
Mr. Edison claims to*make the lamps at a shilling each, 
their durability is not so very important as it might at 
frst appear. .The Edison dynamo electric mfchine con- 
sists of two vertical electromagnets inclogng between 
their lower pole pieces of soft fron, a revolving arma- 
ture. In the armature the usual coils of insulated wire are 
replaced by longitudinal bars of opa of trapezoidal 
section insulated from each other by brown er. These 
bars are connected to the slips of thé commutator in such. 
a manner as to give a continuous circuit through the bars 


and a continuous current to the brushes when the arma-. , 


ture revolves. The maig conductor conveying the current 
from the machine consists of a solid rod of copper in 


a 


Fra. 6. 


| 


vacuous bulb of glass containing a thin rod of carbon 
rendered incandescent by the passage of the current, and 
Mr. Edison found in this the rough pebble which he has 
cut and polished with so much success. Moreover, he, 


saw the merits of the incandescent system for domestic © 


lighting at a time when other electricians were giving all 
their attention to the arc light; and therein sh his 


genius and foresight. , For it is evident now to electricians. . , 


that while the arc light is well enough adapted for the 
lighti 
riors. 


working it out in so practical a'form. -Starr described a- 


of large areas, it is unsuitable for small inté- ' 
e practical success of Mr. Edison’s system is not - 


` 


D 


-:box is hermetically sealed, to keep the inside dry. e 

comductors led ifto the houses are of a d Hen 

. having a diameter of from two, to*three millimetres; but 

throughout thé whole system the going and returning 

|o Wirgp keep together, and the lamps are simply connected | that it will not nearly be so low as the startling figure hel 
_ ‘across be n them. Ineach lamps too,.there is a | out in'1878. £ 

.similar connection of.lead to protect the carbon.if : E 

the Ctrrent is too strong.» . s ` m 

- "The incandescent.system has evidently been brought. 

,to ‘great perfection Wy .Mr..Edison, backed as he is by 

fy of “capital and ‘skilled aggstance, Although the 

dea of it ik not new, and was patented*in England by 

:Mr. Starr im 1845) Mr. Edison esemyes geeat credit. for 


thys far a complete justification of his early promises, for” 
the cBst 15 stl an unknown quarftity, as far as the public 
are concerned, and there are xps ier for AERE ` 


e ` 
wv 
X — E - 





Notes *  . c 0.5 

* AT the annual meeting of the Geological Society the medals _ 
were presfnted as follows :—The Wollaston Goki Medal to Dr. " . 
Franz Ritter, von Hauer, Director of the Austrian: Geological 
Survey ; the Murchison Medal to Prof. ules Gosselet, of Lille; \ 
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the Ëyell Medal to Dx. John Lycett, of "Scarborough } the 


balance of the Wollaston Fund to Dr. G. J. Hinde ; the balance^ 


of the Murchison Fund to Prof. T, Rupert Jones; a moiety of 
the Lyell Fund to Prof, Charles Lapworth, Mason (-ollege, 
"Birmingham, and to the Rev, Norman Glass; a portion of the 
proceeds of the. Barlow- Jameson Fund to Baron Constantin 


. von Ettingabausen, Professor of Botany at Gran Mr. J. W, 


` 


! 


Hulke, FFR.Ss, was elected President, in succession to Mr. 
Etheridge. í 


, Tux Rev. Thomas Rois Robinson, D.D,. died on Tues- " 


day, after aghort nes, at his reidence, The Observatory, 
- Armagh, at the patriarcal age of elghty-nme years. He retained 
his mental faculties in surprixing activity and vigour to the last, 
M. Dzsoz, one of the last companions of Agassiz in his great 
Alpine excursions, which led to the discovery of the theory of 
glaciers, has just died in Neufchatel| M. Desor, although born 
in Germany, was of French extraction, and had been & natura- 
lised Swim citizen, and became the president of the National 
Council,  He'bequeathed all his fortyne to tie city for scientific 


Dx. W. R Hopexinson, Senior Demonstrator at the Royal 
College of Chemistry, has been appointed to the Professorshup 
SE Ce cer and. Whales At ie: oye Milita A aey 
` Woolwich. 

PROFESSORS Someta Ce Finding of 
the Chemigal Society and Institute of Chemistry, will hold a 
reception on the 2and inst, at the Crystal Palace miscotneg ios 
with the Electric Exhibition, - 


Tux Sanitary Institute is to hold an Exhibition of Sapltary 
Apparatus and Appliances at Newcastle-on-Tyne,. this year, 


from September 26 to October at, in connection with the fifth- |. 


Autumn Congress of the Institution, 

ON April 18 next a Congress, of Greek physicians andatu, 
ralisty from all parts of the world will miest at Athens. ` 
Tur litérnatignal^ Congresi. Tor Ethhographjerl Sciences, , 
_ called together by the Paris Ethnographical Institution (founded. 
1859), will meet at Geneva on April 10 next under the presi. 
dency of M. Carnot. Besides alk tho European. States, Indu,” 
` Egypt, Japan, Canada, the United States, the Argentine- Re- 
public, and Australia will be represented. The Institution 
includes amongst its main objects the facilitation of the personal 
intercourse between men of science of all countries, and also the 
support of exploring travellers. All information regarding the 
Congres 1 farnlahed apot applietoen ET Mio Ga Becan Pen 
near Geneva, - 


Wx learn from No. 13 of the Johns Hopkins University 
Circulars.(February, 1882) that Prof. Cayley, F.R.S., has com- 
menced residence as Lecturer in Mathematics. He read a paper 
at the January meeting of the “ Mathematical Seminary " entitled 
BOW Eno canes OE Hie Qradrie Tianifornahion betweci Speo 
Planes,” 

WHILST this winter hes been remarkably-mild in Wostern 
Europe, it has been of quite unusual severity in South-Eastern 
Russia. . The main chain of the Caucasus is qovered from the 
top to the lowest valleys with mow. The great depresyom of 
the Kura and Arako rivers looks ike a Siberian plain covered 
with mow. The bright sun of the south seems unkbie to warm 
the cold soil, and in the night small- streams and irrigating 
channels freeze, Even the Mikhael Gulf of the Caspian, south 
of Kraumovodsk, wu tun Mem December g o TRUTH 
and the thickness of the ice was 44 inches, 


CoLoNXL Bro and: Mr. Simmons started peter 


-moming from Canterbury in their balloon trip across the 


Channel, the wind beifg considered favourable, ` After getting 
3 a y e . 
- at e we a 4 
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about thirteen miles out from Doveg the aeronauts discovered 
that the wind backed to'the south-west, nd thi discretion 
the.better part of valour they lowered their cer into the sea and 
were picked up by a pasung nne Se lating Meca ode 
Autos donut dies haus ° 


' INSTEAD of ‘allotting the surplus from the Electrical Exhi- 
bition to the new School of Chemistry and Physics, M, Cochery 
has kept it for the estKblishment of a laboratory af electricijr, 
which will be under his administration: 


- A comarrrEs is being formed. at Neuss qn the Rhine, with the 
view of erecting monument to the late Dr. Theodor Schwann, 
in the public gardens of that town, Dr. Schwann, as our 
readers wilt remember, was & native of Neuss. 


THx February number. of Na contains an interesting 
notice of the changes.of movement observable in the Norweglan 
glagiers, which, as is proved by well-a local records, have 
repeatedly advanced and reced last two centuries, 
It would appear that the vast system of the Justedal glaciers 
has been especially affected by these variations, for bere, where 
the ice has been diminishing since 1750, it had previously been 
advancing so rapidly, that in 1742 the local magistrate was sum- 
moned by the occupants of a hamlet known as ‘Ni Gaard,” 
Nine Farma, to inspect the damage that was being done, and to 
grant them remission of their taxes on such lands as no longer 
admitted of cultivation, The official report states that the 
glacier had then approached within one hundred ells of the 
nearest farm, and that in the following year the buildings were - 
thrown down and crushed under the advancing masses of ice. 
Gradually-the other farmsteads disappeared, leaving nothing but 
the name of the spot to attest that it had once ‘been cultivated. 
Since this period the Justedel glaciers generally, have been re- 
treating, a fact which was first noticed by Prof. Smith, of Upsala, 
‘who, writing in 1817, draws attention to the milder winters 
which in Scandinavia had characterised the latter half of the 


^| Test century, while the years 1740-42, which succeeded several 


Yard winters and bed summers, had ‘been so-especially indement 
that they are kniownin‘Norway as the ‘‘ Green years,’ from the 
unripe condition of the corn. This period coincides with the 
“date ‘of: tho devastation. of the Niguard glacier which, after a 
prolonged process of'diminution has, according to De Sene, 

“again steadily advancing since 1869. The Folgefon 
glacier, near the Sdrfjord hes, as we learn from the report of 
Sexe, who visited it in 1864, been subject to similar alternations, 
At the present tifne it is advancing, its extremity having between 
1860 and 1878 been ‘projected 40 metres further forward, bringing 
it within 200 metres of cultivated fields, 

THE meteorological report of the weather in 18§1, as ob. 
served in Christianis, exhibits the same anomalies that have 
been recorded in other countries. Notwithstanding periods 9.f- 
exceptionable mildness, the mean annial temperature was I° R.. 
ejower than the normal, The Highest temperature (20°'4 R.) was 

speed Radin rrt In 
November and December the temperature was higher than usual, 
the excess amounting in the latter month to 36 R., which was 
largely influenced by the abnormal heatjof December 28, when 
the thermometer at nota marked 9"4 R., a temperature that 
has never before been reached since the openimgpof the observa- 
tory-in 1837 ; W while since 1857 the mean for December had not 
risen above the fpeering point, The rainfall was markfd" by 
equally great irregularity in- the manner of its distribution, only 
5 millimetres being recorded for April, and. 102 for Augif, the _ 
vun ee E ES EN 
above it. x 3 
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to be attracting wide atmntigh in the Capital, and to'have drawn 
. large audiences. Tro of the course have already been de- 
livered ; the'first by Dr. Edkins, the well-known Sinologist, on 
astronomy, and: the seoShd by Dr. Dadgeon, head of the Mission: 
ary Hospital af Peking, on the heart and circulation of the 
blood. Both lectures were copiously illustrated by the magic 
lantern. It is gratifying to find the missionaries, who are 
among the small number of people capable of teaching the 
Chinese in their own language, working thus for the spread of 
elementary westerg knowledge amongst the Chinese. 


~ AT the ordinary meeting of the Meteorological Socigty, to ‘be 


held at 25, Great George Street, Westminster, bn. Wednesday, 
the 15th inst., at 7 p.m., there will be an Exhibition of Anemo- 
meters and of such new instruments as have been invented and 


- first constructed since the last Exhibition. During the evening 


a 


the President, Mr. J. K. Langhton, M.A., F.R.A.S., will give 
a historical sketch qf the different classes of “Anemometers, god 
will also describe such exhibited, 


ACCORDING to the Annales de I’ Exirime Orient, at the com- 
mencement of the year, there were in Japan 3929 miles of tele- 
graph line with 9345 miles of wire, The telegrams sent during 
. the year numbered 1,272,756, of which about 96 per cent, were 
in Japanese, while there were 22,695 international messages. A 
school of telegraphy has been founded in the capita], the pupils 
recetying a practical knowledge of English and French, During 
the year this institution sent 227 young men out to the various 
telegraph offices, The average cost of sending twenty words in 


' Japanese for a distance of sixty miles is about three sew, or one? 


‘penny, taking as a baris of calculation the line from Tokio to 
Nagasaki. The average for shorter distances is much greater, 
being about seven sew from Yokohama to Tokio, a distance of 
only twenty miles, There were 112 offices open to the public, 
and 70 attached ‘to -departments of State, the police, &c. ; 53 


* remained open night and day; 848 Morse instruments were in 
_ use at the end of the year, and 29 Bell’s telephones. 5 


A VIOLENT earthquake is reported from Tongatabu in the 
Pacific on November 24 last. The whole island was so shaken 
that it was'almost impossible to remain standing erect. A strong 
earthquake shock, which lasted ^twenty seconds, was felt at 
Bellinzbni, Olivone, and other pert» of the Canton of Lesser, 


e Switzerland, on February 27. 


‘ j % 
THE Russian botanist, M, Smimoff, who is now in Turkestan, 


writes to the Russian Geographical Society that the vineyards of 
the country are quite destroyed by the small parasitic fungus 
Erysigle. He says that he never saw such a dreadful and widely- 
spread destruction of vineyards as he witnessed in Turkestan. 
it ala ali the aru al DE 
"storm. 


P Hara HAKONSON-HANSEN draws attention to a remarkable 
phenomenon due to refraction, ohperved by him at Trondhjem, 
„on January 17, ànd similar in all respects to one witnessed by 
him at the same place on November 15, 1881. * On both oqca- 
slong, at EE in the*day, a rose-coloured stripe was 
seen to stretch the sky from about north-west to east, 
From the middle of this rose a vertical column of a somewhat 
_lighter red colour, and inclining on its western side to a shade of 
yellow, the whol being intensely luminous, After remaining 
visable for about ten minutes, the bright reds and yellows gradu. 
> ally faded away, leaving nothing but a blftkish gray streak 
sate heavens. The sudden and striking apparition of this 

column recalled, as fIerr Hansen of serves, the. descrip- 


Maier a ages of bloody cromes scen in the heavens,- 


and regírded as, prophetic of wars and pestilence, and 


` he remarks that if it hal been feen at à later period of the day, 


rip a EE 
9 


~ STEAMERS recently arrived at New. York report that*they- 
encountered immense fields of ice Sn lat. 45° 48 N., long. 47° 
48' W. The Circassian had to steer south two days to clear - 
them, ang the S7, FAN Tansee for derentens Dorv m qe. 
same pack. ` E 


^. P 

M. SALIGNAC, one of the oet active electziclana "of Paris, bas 
discovered a new regulator which will be one of, the 

of the next grande soirée given at the Observatoite on the 13th 

inst, Each of the two carbons is supplied with a parallel rod of 


Glass, to which it is attached in a solid manner. These two rods 


being placed horizontally, are pushed by a spring, and the spark ^ 
is lighted between them. But between the glass rods 
there isa glass stopper which is warmed by the light in such pro- 


portion that the rods yieRi gradually to the pressure of the ` — 


springs, and the carbons can approach each other, &s is required 
for the constancy of Illumination. Our correspondert witnessed 


preliminary UEM which he states have been a wonderful 
success. ` 


THE additions tothe Zoalogical Society’s Gardens M the : 
past week include a Macaque Monkey (Macacws cywemolent-$) - 


from India, prerented by Mr. G. Richardson ;.a Common -Pea-: ' 


fowl (Feve criats) from India, presented by Mrs. Walter 
Crane ; a Greater Sulphur-crested Cockatoo-(Cacafsa. galerita) 
from Australia, presented by Mr. S. Sidney; & Common Jay 
(Garrulus glandartus, white var.), Bri prerented by Lient.- 
Col, Birch Reynardson; twelve Pink-lipped Shails (Zwix 
Aamastoma) from Point de Galle, Ceylon, a nest df Cocoons 
from Kadur Iistict, Mysore, presented by Mr. J. Wood 
Mason; a Four-horned Antelope (Taraceres quee. 9 
born jp ‘the Gardens, 





OUR ASTRONOMICAL- COLUMN 


THE VARIABLE STAR U GEMINORUM.—The following inter- .' ` 


mulia 


a recent maximum of this a 
Mr. G. Knott, who qs em Cis on on: 


"nad 1 
of short duration E U, 977 mag. Dish large and ill- - 
defined, Ihave observed it since as under :— * 


March 2 ... g'gm. Light rather unsteady. Colour, white 
or bluish white, - 

. Yo'rm. Bluish white, 7 

4 a 10°5m. 


I heey ae we may take the maximus to have fallen it ltr 
ebruary 28 


"The previous maximum observed by me fell on April 3, 1881, 
the interval in days being 331, which would give 1IO days as the 
if we suppose three. maxima to have occurred in the 
Dteryal. The period appears to Tarj between 75 and ra6 daye.. 
The star appears to form a kind of connecting link between the 
ordinary variabile and the so-called mew stars, and as the causes 
phenomena are 
we ought not to be 


period haya pido aud somewhat irl rage DPA 
most 


It is due to rr Knott to add that so far as the published ob- 
servations of varjable stars elsewhere enable us to j he has 
beep much more successful than other obeervers 7f following the- 
maxin of this difficult variable of” late years; such success | 
coald only result from very awiduous and careful observation. 


Tux TOTAL SoLAx ECLIPSE. or MAY.—By way of reply to 
several inquiries as to thesmost Fable Gack af the central line 
in the eclipse of May 16, we-subjoln the following ‘paints which * 


ade api ug Roe from oa girer d Ee si 
intervals in the “ American E 
nf,this column, the difference the place of the moon em 

in that wdtk, from Hansen's place, happens, on this 
ial qey Cosy witb the ga Newconlb's 
empirical correction of Hamen a: TADIA, aoe hene the, Delo 


e o .- Š EE 


^ 


As already remark > 


M 3 * 
Fe Š 


*. 


..9 
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calculated is likely to be as near to the tuo one as any prediction Rc CH — 





we are able to make, ' to abont 30,5004, of which only about was fro perty, 
wich n : ^ : while 2 "ec eh, dcirel bus mace opro 
Orendi Longitude E. Latitude N. Duration of | degree fees, and quartedy payments from $nembers of the at. 
May 16. ' nr ., tur. versity. OF this sum oye 11,30Q/, was erpendbd for <trictly 
hom e eras DE mo a scientific purposes, to which also further recei from special 
18 232 30. ... 30 1H a 33 50°9 1 ga endowments, amounting to 2950/., were It cannot be 
18 2345 .. 30580 116 1 10° - | gid: that the University as ruch spends sparingly for sclentific 
- 1825-0 .. 31 3770 26 319 I 120 in proportion to its Income, 
18 36 15" .* 32153 26 51 I 13 PM Dond Miis. has been approved as a teacher of 
x a P a Eo 22 Ed s ! a medicine, and Mr. A; Sedgwick as a teacher of gmpentize 
18 30 O--.. 34 I a7 499 Iyi oe Miei F of giring ; 
18 31 I5 8. ^.34 41'9g .. 7a I 18°3 id e 
183230 y. 35172 28 aja I I9'5 - ° 
Thus in longitude 3 1” rar E, Ia a or cos SOCIETIES AND ACADEMIES 
aoon the Nile, the dura E I21,, and : Lo 
the middle at 20h. um du Dal ean ERA The central line : MDON , 
cromes the Nile a & degree north of Luxor, one of the Geological Society, F &—R. Etheridge, F. ES. 
stations occupied for the obéesvation of the last Transit of Venus ident, in the WilUam John, and 
- ; ames Robert Millar "Robertson, Wb., elected Fello 
A NIW ASTRONOMICAL Macazinz.—M. Flammarion bas | snd Prof, S. Lovén, of Stockholm, a Foreign Member of the 
"commenced the pablication of-a monthly periodical intended to S .—Tho following communications were read :- Descrip- 
. give an eccount of the progres: of astibnomy and allied subjects Hon of some Iguanodon remains di at Brook, Isle of 
in. popular Hh first number contains an article on Wi indicating a new % 4 Sacfyt, by J. W. 
the hutory of story of Paris, with illustrations showing ! ral; ER SDa a eke bdo drift on the hig, 
the establishment as it ip 1672, from the frontisplece to | 1 ower Chalk Plain between Dideot and Chilton, by Prof. J. Prest- 


Lemonnier's *' Histoire Céleste " (a work which les now become wich, F.R.S, In arala i 
.R.S. y from the main to Chilton, 
somewhat rare), and in it» actusl nig, e the additional | this bed of drift was cut h for a depth of about 1} mule. Tt 


' to the south of the mam buil extending to the | j flat plain the f the 
eri Ade entra also includes M.-Flammarion’s | |?! 9n & Ps pie rre m the foot o escarpment of 
e chalk 


r u of lower chalk, In places it is 
$ otjerali ani npon u S Jana a3 fo Seen commented as | Rl aS feet thick, At first « fine chalk rubble, it becomes after | 
eee ee deli Alpe et an ae pios: enced a while coarse, and s divided by clay beds into an upper and & 


lower deposit. Here small boulders and-bones occur, the latter 
Seg P ir BEA, M. Flu obeervel bis comet as a moni much shattered ; Fat Elephas primigenius, Rhinoceros ticher- 
be joa dius cm UR ee inns G), Hom griun Corvus tarandus, Equus, v, have 


bould 
PAR qud rM The distance of the comet of 1881 mall fragments of fimt Sh T DUM dr phere es 


‘ ton the earth at the tms of Prof. Winnecke's observation was 
"08 (the earth mean distance from the sun being taken us 
ami) ^ but the following comets were observed at er dis- alee y spread) I Fue eee. fect above the Thami a! 
cu ec 3'18, | the rabble-bed lying the rulsed beaches of 
the great comet of 1811 to 3°56,-Manvaly’ to 4'40 | Brighton, It is. ted with any ri t not of 
not 


the great comet of 186r to 4°70, and the comet of T n 
1729 to 5 notwithstandlag the inferior telescopes of that day. marine origin, and aca. where 
The 


e is well.printed and illustrated, wil) doubtless ` : 
-be po , especially with amateurs in France, who appear to Anthropological Sade February 7.—F. G. Hilton 
be a much more numerous clase than formerly, - Price, F.S.A., treasurer, in the chair. —It was annbunced „that 
. - _ | the following new Members had bea elected since, the, lst 
Brabaron Casement, F. T. Hall, Miss Marshall, 











~ — UNIVERSITY AND EDUCATIONAL Bed eM Se MEE Me ee cr nM T 

INTELLIGENCE a paper on deinde: tribes of Tanganika, The author de- 

Oxroz b. — There will be an electlonin next June at Magdalen scribed the distribution of the tribes in East Central Africa : A 

College to at least one Scholarship in Natural Science, the con- | D£irow margin of & doubtful civilisation on the east coast—one 

. ditions of election belng subject to any new Statutes which may | to two miles of small native tribes fest losing thelr dis- 

, be made by the U Commissioners, The eraminatist in tinctive nationalities and tribal customs and arts, and mixed with 

‘De thada by the UR Co in com non with at ME ee half-castes— then a narrow interval, more or less 

` which an election will be made to one Naturel E desert, seems to be as well the refuge of robbers and renegades, 

' « ship and ly one Exhibition, uostiona will be set relating as a natural boundary between the fire-mentioned tribes ud 

to Physics, to Chemistry, to B ; but candidates the next tract of from two to four hundred miles occupled by 

- gre recommended not to offer mare than two o these subjects, tribes of uneasy and-apparently warlike aspect, and retaining to 

fo qi Notte Sculls nar at oua wil beamed | suy bate of debits coti aguda sparta ie fm 

ti m 

iudi a el tentiae ofer Haud e the mbre prosperous, tribes of the equa- 


ly qualified ] peaceful, and 
rcd Ple ewe {Scholaship and Exhibhon at Jesus must | trial Inka regions, à ow of yee negates dea cribed. e 
be natives of Wales or Monmouthshire, or persons who shall more northern tribes on the lake are an active and handsomely 
have bcne tee Ioar Arlee att ae ea formed people, with obviqus traces of the Abytainfan race, bat 
. thon (or last precedthg their nmtriculation If already member? of | many distinct differences ae noted amongst the twelve tribes, 

E Und vere) 6 d tal in Wales or Monmouth- mcdia oen the fact Oe kaving Hi ind travelled 


ns be found of sufficient nerit and ped ane ai pe See qur ane He MN failed in, 
regia peices lleg in the judgment of the electors.: nego ns with those visited. Thfee 
i ba uote ynne-Edwards, of esrick Schoo], has been Feri pe s alread¥ been occupied by the London 





elected to a Jüblor Studenti for Narurak.Sclence at Christ | Society, who will shortly send out a steel vessel to navigate 
NOM At thå same euralialiod a second dtdent- TERE impe A A E RT s Genre W 
ship was ‘awarded to Mr. W. H. Feder of Manchester | Bloxam read a note on a 

School, and an Exhibition was awarded to Mr. R. W. Lan-e st the monta fhe Ti Neg ak e] oy cae kg 

ioe c o Cm There were thirty-five A paper. on the Napo S 


: Roya? ham ing uer Hip 
Cáicug mos. From the Ualversity ‘accounts for 1880-81 j jus | Hooker in the cher ate isa uH Gir ooker ‘, 
- ° ° "^ z ~ , 


Sow 


AS? 
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- exhibited -malformed vip of 
, received from Mr. F. Moore, o 


2 Mr. W. G. Smith exhibited 


am consequence of m with obstructions -in growing in 
limestone rock, It was telj figured and described in the Gar- 
dener's Choici (p. 147), was received from Mr. T 

1 a Variation 
more exhibited a three-lobed leaf which S 
after root-p unng, is case 
that in some cases 
and compound state is the result of further develo 
as may be easily traced 
—A Sw 


Ey 


the pollen from more than one varlety affecting the same ovule.— 
- "Refert 


but those during which destruction of, and injurier to plants had 
been specially recorded, were tho uu pe ate :—I 
1852-52, 1859-60,. 1860-61, 1864-65, 1878-79, 79-80, 1 
He bot’ collected all the information he had at 

able'to find with reference to these winters, and had drawn up, 





cus Ilex, the evergreen Oak, | formed by a 
the Botsh Museum. The tres | long 1n moist 
Favorpil fo prodat f the col The ool i 

d e to on o colour. e colouring mat- , 


1s 


ter 


The conclusions he drew from the appearance’ of that it is absolutely 
‘the seedlings, | tendons gor 
variety of pea used | muscles. — On 





air, Different afmospheres were tried withthe . 
and acetic acid vapour seemed the most 


luble in water, but soluble in alcohol and ether; 


hol finds his conalusion confirmed . 


of | traction, by M. 'This;oontraction has been su of 
a communication, describing some peri- reflex order, a return action of the sain! oid, poroka direct . 


M. Guérin here contends 
of the same order as muscular contra ^ 
both valpntary and involuntary contraction, like” 
e employment of bitumen of Judæa against vine 


diseases, ‘by M. de Lafitte, He recalls earlier observations on ', 


decided alkalinity with 
ho 
VH. 1881, and of (221) and (2) at tho Paris Obaerva- ^" 
tory, by M. B —Obeervations of the planet Palisa (221) 
at illes 

differentials of functions-of several varia 


subject than those noticed by M. Abric, by Count de Bertou. ~ 
—M, Maumené, ina 


vixional note, said he was able to offer 
of the individual existence of H;N, and its 
to active colours and acids. He 
to do the same for .—Obeservations of the comet g= - 


n fe successive 
aot on a property 


O , by M. Borréllf. 


of fonctions, by M. Darbour.—Om the i on > 
of, differential equations by series, by M. -Pon —On ' 
ces ain ubiform functions of two independent variables and 


Picard.—Gastric 


first, a short account of the principal meteorol phenomena | on a group of linear substitutions, by-M. : 
of the yeer eceding each Winter, as well as the mter itself | microrymas and their Cigestive power, by M, Bechamp. ‘He 
—as the behaviour of a plant upoh | isolated some from the Juice obtained -with artificial fistulas. 


its previous conditions ; n 


of injuries to and losses of plants over as many places dn the 
British Isles as The im of ing meteo- 
rological phenomena and the losses in several winters 


The consequence was 
to frost was not always 


i on meteorology and plent-injuries, 
* “difficulty would be met in 
^ plant m any country and. in any winter. A discussion follo 
in which the great portance of elaborating the report as 
as possible, and of speedily publishing it, were insisted ‘on. 
March 6.—À meeting 


cinder frost so much depends 
each case such was followed by details | Their action on fecula, eane-sugar, 


fibrine, cascine, and primov- T 


albumen 3s described. They do not act on albuminoid «matters 1n 


neutral matter, By their pow 


a 


Introduction dealing with several | beth at 


er of action m an acid medium 


50°, by M. Campardon.— of a volcanic ssh 
j by Etna on Jamery 23, 1882, by M. Ricciardi. This 
contained silica 37°82, sulpburic acid 20°57, alumina 9°97; pro-_ 


soda, and potash. 
fully indicate a fresh paroxyxm of the volcano. ~ 





Victoria (Philosophical) Institute, ; 
of this Society took place at its house, 7, Ad i Terrace, when » : CONTENTS rags 
per*wss ward TWIMECTIOW. «© «© c » © n o Fo ee Be a WR a OR A 
» Pe read by Mr. J: E. Ho PR "Fuauxr's "Eaxrms Cause.” By Rev. E-Hrun 5... soe ND: ed 
- — - Paris LETTERS TO THX ÉDITOR:— . aan 
Academy of Sciences, February 27.—M. Blanchard in the Vignottos fon Narra =De: E -B CARTET, qose dn 
chait. —The following papersewere read :—On double salts of | ~ wothe Attracted by Falling Water.—J. Sraxare Gaznsoa 436 
mercury, M. Berthelot. This relates to chlorobromides, Hypothetical High Tides —C. CALLAWAY. . 4. s eet t 136 
iodo- es, es of mescury, nidi? tr Rime Cloud cheerved in a Hallban —W De FONYIZLLE 436 
and e of mescury and &c. the The Markings on Jupiter.—G. P. Suxvrs . p e eo 6 + + * 4a» ` 
^ action of songe doses of e on the motivity of The Lorel of the Modieranean.—L. LUIGI. . . + + + + + "436 
nerves in mamynalis, by M. Vulpisn. Th abolish -the A Strange Phenomenon Doa rp CAMERON ; W. H. CB. 2a 
' fotivi in mammalia es well as in frogs. - quantity" of , Parhelia — xu es OE E 437 
: i is greater thanthat of curare for the same * een D DP Pué T PHs, LLD, ERS. 4m 
result. (Nie ne, too, sufficient dose, abolishes the mottrity | 5. m TION UK Solís E By Dr Cw + 457 OF 
wf, motor nerves).—Induced currents of. molar interversions, by Ddhooes, ERB. (WHR Digre) . oos en ee 446 
. M. Da Moncel The currents from ent of & coil on FuxrExx OrexzraTIOXS DX THE Fxxsu- WATER Menus WADE M 
é aniron Dal, a fixed magnetic fi are not of the same bvuo THe Sumuxe, 931. By Prot. E. Ray Lancaster, FR-S: 444 - 
naftre as those from displacement (in a fixed magnetic field) Of | grecrmcrry AT TEx CxraraL P. IL (With IUwsirmiiens): . A46 i 
_this bar, reacting directly on the coil. In the former case those | Nores. . . soe e c s e d 5 MMC ee T asad or Sos 
: by each of the magnetised bar are m contrary Ovx AsTRONOMICAL COLUMK :— . z tox 
ons eas inthe other case they are always in the same Variable Star U Geminorum 9... rrt rrt 450 - 
irection, and their intgnsl incremwes with the amount. of dis-. The Total Solar Eclipso cf May . 5 =. Sa so. cu s 450 
; placement, bu it becomes nil in a odmplete t of A New, Astronoihical Magaring. . «e 2 o rtl £o n 4r 
. e the coll in former E ENT Uer saa IR in flour- | UxrvxxarrY AnD EDUCATIONAL INTELLIGENCE . . 9 - + +- 45x 
* gene, by M. Lecoq UÈ Bolsbeudran." "Violet fs sometimes | Socugmes amp ÁCADEXIERg > © o 4 8 8 8 tt t t t t 07 4m 
oe d i E 2 ^. à 
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small organism in the surface-cells of kept: 7 
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THURSDAY, MARCH 16, 1882 


` 


ARISTOTLE ON VHE PARTS OF ANIMALS 
Aristotle on the Parts of Animals. Translated, with 
Introduetion and Notes, by W. Ogle, M.A, M.D., 

F.R.C.P., sometime Fellow of Corpus Christi College, 

Oxford. (ondon: Regan Paul and Co., 1882.) 

E tranglator and commentator of this learned work, 

in speaking of the many erroneous statements in 
the text of the master, tells us we have only to remember 
the strange vicissitudes to which the original manuscripts 
of Aristotle’s treatises are said to have been subjected, to 
obtain a fair reason for the occurrence of these errors. 
“ Hidden under ground in the little town of Scepsis, to 
save them from the hands of the kings of Pergamus, who 
were then collecting books to found their famaus library, 
and who, in so doing, apparently paid but little regard to 
the rights of individual owners, they were left for the 
better part of two centuries to moulder in the damp, 
* Blattarum et tinearum epule”; and when they were at 
last brought to light fell into the hands of Apellicon of 
Teos, aman who, aséStrabo says, was a lover of books 
rather thap a philosopher, and who felt no scruple in 
correcting what had become worm-eaten, and supplyimg 
what was defective or illegible.” 

In putting this explanation of the errors found in the 
works of Aristotle before his readers Dr. Ogie seems to 
have ignored another explanation, which has also been 
supported, namely, that Aristotle -himself intentionally 

- rendered some parts of his treatises obscure. Certain of 
our English classics have quoted or referred to the corre- 
spondence reported to have occurred between Alexander 
the Great and Aristotle. Alexander having heard, while 
he was in Asia, that the books of his master were exposed 
to public sale, is reported to have expressed himself as 
extremely disgusted that such profound knowledge was 
laid open and made plain to common understarfdings, 

- and wrote to the master urging this complaint, and that 
when the doctrines and precepts communicated by him 
in private were spread over the world, he should have no 
wisdom to boast of above the meanest of his subjects. 
To this Aristotle is said artfully to have replied that he 
had indeed exposed his works to public sale, but had cast 
such a veil over them that not one ‘eye in a thousand 
would be able to discover what lies concealed under them. 
It had, we think, been fortunate for Aristotle if the 
mystery made to surround his works had been confined 
‘to the little town of Scepsis, and if the many prevarica- 
tions in respect to them had been confined to the hands 
of Apellicon, of Teos. For, until recently, it has happened 
that Aristotle generally has been read and written upon 
by lovers of books rath than philosophers, and that fie 
has, consequently, been misrepresented high and low, far 
and wide. Of Aristotle indeed it may be said as Antony 
said of Cæsar— e . 

The evil that men do Jives after them ; 

The good is oft interred with their bones. 
He is much more remembered by the masses from thf 
infirmities which are attributed to his career, than from the 

. details of his work. The picture of his persoral appear- 
ance and manner, his effeminate wice, small eyes, gpindle 
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shanks, love of dress ; his withdratvaltrqm the Academy ; 
the treatment of him by Plato as a truant andefugitive, 
who, like an insolent chicken, pecked at his mother 
hen ; his bluntness and supposed discourtesy to lis, pupil 
Alexander ; his retirement to the court of Hermias, and 
his assumed intrigues with that tyrant; his marriage with 
the sister or concubine of the tyrant, and the absurd 
homage he is declared to have paid to the woman of híf 
admiration; these are all topics which, trug or false, haye 
floated dqwn and connected themselves closely in the 
popular mind wfth Aristotle as a man living a strange life 
rather than as a philosopher living a life of philosophy. 

They who, irrespective-of all these reflections, have tried 
to read this master from himself, and, with singleness of 
mind, to understanjl him in his greatness, will feel no little 
delight in studying the volume whigh Dr. Ogle, with 
learned love for.his theme and? author, has put befoic 
the world, and for which all scientific men will feel deeply 
obligated. It is. not only thatin 140 pages of fine English 
he has translated this work of Aristotle &On the Parts of - 
Animals,” but. that. he has also written an “ Introduction ^ 
of thirty-three pages, which prepares the mind of every 
student for the.reception of-what is to follow, and has 
added iir pages of closelysprinted matter, containing 
notes of an explanatory kind bearing upon all the doubts 
and difficulties of the text. 

The introduction to the work brings before us the 
mind of Aristotle in respect to his ideas of the origin 
of created things. Im his period, as in ours, there 
were two schools of philosophical reasoners on begin- 
nings. Theje was.a school which fancied it had found 
an adequate cause for the phenomena in the necessary- 
operations.of the inherent properties of matter., | There- 
was .another school which discovered a solution in 
the intelligent action of a benevolent or foreseeing 
agent which they called God or Nature, Betweén these 
opposite views, says our author, Aristotle had to decide, . 
and he decided for neither exclusively, but for both, 
although in very unequal degrees. “The motions of the 
Heavenly bodies are governed by necessity and by neces- 
sity alone. But in the works of nature, that is, in the 
phenomena of terrestrial life, this necessity is a compara- 
tively unimportant factor.” Most is the outcome of 
design. Still some part, though but a small one, is the 
result of necessity. There is indeed one sense jn which 
everything in fhe animal body may be said to be the 
result of necessity. Whe a man builds a house, hf 
must, in order to realise his plan, of necessity have walls, 
roof, and the like. To ha tae he must first have 
bricks, stones, mortar, and what not; and again, to fur- 
nish these, clay, lime, and the*other necessary materials. 
So it is with the animal body. The*destgn of nature 
cannot be carried on without the necessary antecedents. 
In this sense then all pafts of the body, and afl the succes- 
sive stages by which they are developed, one after the 
other, may be sait to be the result -of necessity, fo» fll 
must necessarily be there if the plan of nature is to be 
realised. i E °, 

From the materialists, however, Aristotle is shown to 
differ. They contended ‘‘that orgaifisms are evolved ‘as 
necessary consequences of the inherent *propertic™sf 
matter?” This Aristotle admitted and disputed. In some 
measure he cofisidere? that whaț they said was mig bue, 
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that measure is, small: for nature, in making plants and 
animals can but use such material substances as exist; 
she does the best*she çan with the materials that are at 
hand, but’ the properties of those fnaterials are beyond 
her control, and such consequences as follow upon those 
properties are the results of necessity. - 
Dr. Ogle, describing this view of his author, refers to 
“the singular reference which Galen long after made to 
she same view, and to the criticism Galen offers on the 
Mosaic traditiom of the creation, a work he had evidently 
read with much care. Galen disputes with Moses on the 




















point that the Creator can make an animal of any matter- 


he chooses—a man from a stone, an ox from dust. “This,” 
says Galen, “we deny. „The laws of matter are antecedent 
to the Creator, and obligatory upon Him.” 

Aristotle in bis teaching was as little Agnostic as Moses 
himself, The creativétinnd, the mind that is like to the 
human mind, only ao infinitely mightier and more original 
in design, is in and, whether as first or second, 
is sufficiently ebove human nature as to be to it a 
creator, a designer, a maker, “It is ridiculous,” he says, 
“to suppose that such phenomena as those of organic life 


aro merely tho result of chance.” . The very essence of 


chance is uncertainty. Chance is the pnnciple of the 
inconstant. “But the phenomena in question present a 
high degree of constancy, and can be foretold with more 
or less of precision. It is quite plain that, besides the 
necessary forces of matter, there is something else at 
work which guides and co-ordinates these, so as to make 
them converge to a predetermined end. If a man cannot 
see this, it is absurd to argue with him; gs well try to 
convince a man born blind, who denies the existence of 
colour. You see a house or a ship, and without hesitation 
you infer that such house or ship was made for the pur- 
poses to which ships and houses are subservient, Why? 
' Because they are manifestly adapted to those purposes. 
Why, then, when you see a plant or an animal with 
equally manifest adaptations do you hesitate to draw a 
similar inference? True, in one case you can see the 
agent at work, while in the other the agency is hea 
But why should this make any difference? The agency 
in the latter case is invisible because it is an internal 
force, a something acting inside the material. It is as 
though’ the invisible shipwright were away and his art 
were inherent in the timber itself, Moreover, if the 
agency itself is out of sight, the model from which it 
«works i3 visible enough, is as visible and palpable as the 
model of the ship or the plan of the house, and, like them, 
examinable before either is &onstructed." Could Aristote 
have seen at work one of our modern pewer logms, and 
have observed how, so long as it was fed, it produced 
results that fnconsciously converge to a predetermined 
end, he would have drawn from this source another and 
striking illustration. ' He would have said here is another 
instance of “fff invisible agency working as if the art were 
teuly inherent in the thing itself, It is matter in motion 
andin direction, producing something “by fixed rule, but 
dependent, nevertheless, on something else which is in- 
dependent and an t. EE ` 
*The great argument left behind, we follow the master 
taniGwer But still exglted fields ofshough speculation, and 
description. We follow him from the physical to the 
ce Physical, ffom the formative principis to*the things that 
. oe * 
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are formed, and from these*in their details rather than in 
their mass, Itis in this part of the original work that 
the ¢ritic comes in with power, and is able to try the 
quality of Aristotle by the hard test of examination of 
fact, by the side of statement. Thus adjudicated upon, 
Aristotle is found to be wanting, or, to use a word that 
has been applied to him, a “failure” Hê is “said to fall 
in description of objects actually before his eyes, Ho is 
“said to fail in generalisation, to have been hasty in gene- 
ralisation, and to: have reasoned on too small a basis of 
facts. Lastly he is said to fail in method, g failure which 
was certain to follow if the facts and the generalisations 
from them are both at fault, . 

Against all these charges Dr. Ogle defends Aristotle 
with true and honest skill. He does not defend error nor’ 
gloss over defect. He takes the natural common-sense 
view that Aristotle, in the conditions under which he 
lived and worked, performed the most.signal services: 
that when he failed to see as we see, he failed because he 
had no means of seeing ; that when he failed to generalise 
correctly, he failed because the stage to which biology had 
attained in his time made failure a matter of necessity; - 
that he failed in method because in fact his was the first 
method, and because verification,” which is essential to 
perfection of method, “does not find its proper sphere in 
the early condition of a nascent science, when the 
generalisations are merely provisional, and the false yet 
negessary precursors of more accurate ones,” 

he defence really leaves nothing to be desired ; it is 
that which the master would, wo believe, have made of 
himself by himself, could he speak for himself. 

If there be one observation which in difference and in 
deference, we would offer in respect to this defence, it is 
on the comparison which is drawn between the Timseus of 
Plato and the work of his contumacious pupil. Weadmit 
that it “is the gap which separates the man, Aristotle, from 
his predecessors, not that which lies between him and his 
successors which gives the true measure of his position.” 
We ddmit that when any one compares Aristotle’s physio- 
logy with that of the Timseus, there is a wide distinction, 
but are we, really, in the transit “conscious of passing 
into an entirely new order of things?” We cannot declare 
this possible with such confident affirmation. It may be 
fairly said that a great deal in the Timæus is of airy and 
fanciful construction, but we do not think it fair to affirm 
that the construction is one “in which imagination alone 
supplies the foundation, and in which facts, if introduced 
at all, are introduced merely as ornamental additions in no 
wise essential to the fabric." This is a harsh judgment, 
and the more so because we are bound to take Plato as 
the prompter of Aristotle, and the teachings like those in 
the Timæus, with all the imaginings and poetry, as the 
pyomptings d the “‘ Parts of " Yo our minds it 
wotlld be only just to say that the “Parts” was written on 
the Platonic design, and that if the teachings of Plato 
had not been placed before Aristotle his more correct and 
matter-of-fact work Ħad never been born. . 

The “Introduction” of Dr. Ogle is followed by a 
chapter ertitled “Tho Main Groups of Animals,’ in 
which jhe chief groups recognised by, Aristotle are 
arranged as follows :— ; 
LS i Animals (Vertebrata), A. Vivipara 
(Mammalia), 1. Mang 2, ; 3 Cetacea. B. 
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Ovipara. a. With perfect ovum. 4. Birds; 5. Quadru- 
peds and Apoda (Reptiles and Amphibia). B. 
perfect ovum. 6. Fishes. ' . 

II. Bloodless Animals (Invertebrata). a. With imper- 
fect ovum. 7. Malacia,(Cephalopods). 8. Malacostraca 
(Crustacea).  &. With scolex 9. ta (remaining 
Arthropoda and some Vermes) y. With generative 
slime ; buds; er spontaneous generation. 10, Ostraco- 
derma or Testacea (Mollusca excepting Cephalopods). 
è. With spontaneous gentration only. 11. (Zoophytes). 


After this «he text of Aristotle follows in four books, 
preceded by ẹ Synopsis, and succeeded by the Notes, to 
which we have already directed attention. How excel- 
lently the notes are used to illustrate the text may be 
shown by one or two quotations. In Book II]. Chap. V. 
Aristotle describes * that in animals of great sire the heart 
has three cavities; in smaller animals two; and in all at 
least one.” 

“The reason for this, as already stated, is that there 
must be some place in the heart to serve as a receptacle 
for first blood. But inasmuch as the main blood-vessels 
are two in number, namely, the so-called great vessel and 
the aorta, each of which is the origin of other vessels; 
inasmuch moreover as these two vessels present diffi- 
culties, it is of advantége that they also shall themselves 
have distinet origins. This advantage will be obtained if 
each side have its own blood and the blood of one side be 
kept separate from that of the other?" 

So much for the text. The notes in the most 
manner explain away one attributed error by Aristotle, 
while they remove one apparent error. They show that 
the statement universally made by writers on physiology 
that up to the time of Galen all philosophers supposed 
that the arteries contained nothing but air is incorrect, in- 
asmuch as the text shows that Aristotle knew perfectly well 
that the arteries contain blood. They show again that 
Aristotle’s apparently erroneous view about the cavities of 
the heart does not prove him ignorant. The three cavi- 
ties he refers to are the right ventricle, the left ventricle, 
and the left auricle. He omitted the right auricle simply 
because he looked on it as a venous sinus, a part, not of 
.the heart, but of the great vein, £4. superior and inferior 
venz cave. That he so regarded it is plain from his 
always speaking of the superior and inferior venze cavae 
as forming a single vessel, not two distinct vessels, and 
that the heart appears very much like a part of the great 
vein, being interposed between its upper and lower 
divisions. . - 

Turning to another note bearing an a different, and, as 
we should now say, a chemical subject, we are offered an 
insight into the views of the philosopher, on the compo- 
sition of natural substances, In the first chapter of the 
second book, the philosopher, in speaking of composition, 
says that there*are three degrees of compbsition; and 
that the first of these, as” all will allow, is out of what 
some call the elements, such as air, earth, water, fire. 
Perhaps, however, he adds, it would be more accurate to 
gay composition out, of the elem&ntar? forces ; nor indeed 
out of all these, but of «a limited number of them. With 
this observation as a ext, Dr. Ogle explains that Aristotle 
in his other works is seen not only to look upon compounds 
as combinations of elements, but indeed to have a clear 
conception of the distimction between chemical tombina- 
tion and mere mixture: “ for of the former he says that the 
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combining substances disappear wth thair properties, and 
a new substance with new properties arises frém their 
unification, In the latter, the mixed Substances remain 
with all their properties, and it is merely the fmperfection 
of our vision which prevents us from seeing the particles 
of each lying side by side, and separate. Had we the 
eyes of Lynceus, we should do so, however intimate the, 
mixture might be." 





This knowledge is remarkable, 
though it-may not be complete, or may notebe cempletely 
expressed. It suggests an anxious desire«o know more of 
the sources of kflowledge from whence this master drew ' 
his chemical learning. 

One more illustration from “these useful notes belongs 
to the domain of natural history,and is connected ina 
way, singularly interesting, with history in a more general 
sense Speaking in Book III. Chaptgr BI. of the right 
and left organs of the bodies offinimals, Aristotle says 
that the horns of animals are, in the great majority of 
cases, two in number. There are, hogever, exceptions, 
he thinks, to this role in respect to the thorns, for there 
are some that have but a single horn—the Dryx and the 
so-called Indian Ass, In such animals the horn is set in 
the centre of the head ; for, as the middle belongs equally 
to both extremes, this arrangement is the one that comes 
nearest to each side having its own horn. Dr. Ogle, in 
his note on this passage, points out that the account of 
the Indian Ass, with a solid hoof and a single horn, was 
taken by Aristotle from Ctesias, and that it has been 
plausibly conjectured that the Indian Rhinoceros (R. uni- 
corais) is the animal meant; for though, he says, this 
animal has toes, they are so indistinctly separated 
that the real character of the foot might easily escape a 
casual observer. At the same time he observes that on 
the obelisk of Nimroud, made long before the time of 
Ctesias there is represented a rhinoceros with feet, dis- 
tinctly divided into toes. An argument on the ‘side of 
this supposed identification is, hé adds, furnished by the 
fact that the horn of the Indian Ass was supposed to have 
certain magical powers, so that a cup made from it gave 
thë drinker immunity from poison, as is related by 
Philostratus in his life of Apollonius; 'whilst similar 
virtues are assigned, in the Ehst, to rhinoceros horn, even 
in the present day. If the one-horned ass of India be 
the RAinoceros Unicoruis may not the asses with horns 
named by Herodotus as among the animals of Lybia, be 
the two-horned Rhinocerotes of Africa? 


We have selected three illustrations of text and notes, ™ 


one from anatomy proper, another from chemistry, a 
third from natural history, fot the purpose of giving the 
reader a taste of the useful and most interesting study that 
lies before him when he takes‘up this book. We have 
rarely seen a volume which so intimaftly connects the 
science of the remote past with the science*of the present, 
and which bridges over the distance as this kook does. If 
there be a fault in it, it is that of condensation. In trying 
to compress and cémpress, and again compress, Dr. Ogie 
gets into the mode“of using the first letter of tht name of 
his author or book in his references; he also, for the 
same reason, in his note references,omits the page of the 
volume, and, as he does not supply a Complete key to his 
method, he is sometimesylike “ Bradshaw,” rather - 
tious, especially what his follower is anxious to discover 
quickly how t trav 
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probable changes of brightndss in a multitude of naked-eye 


dwell with too much emphasis, and the more so as our | stars, not included in the ordinary enumeration of variables; 


own slownegs of perception may have added greatly to 
the difficulty. It is far more pleasant in concluding, to 
propose to him a hearty vote of thanks, and to express 
the earnest hope that he will soon place before us some 
ether classical work once buiied in Scepsis or elsewhere, 
in similar English dress and form. 

? : BENJAMIN WARD RICHARDSON 
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FLAMMARION'S “ASTRONOMY” 


Les Evoiles et des Curiosités du Ciel, Par Camille 
Flammarion, (Parie: C. Marpon et E. Flammarion, 
Éditeurs, 1881.) . 


AAT HETEVS heel re been the cause of that teve- 
lopment of astronomical taste in England which. 
would so greatly astonish our resuscitated forefathers, and 
js a puzzle to some plain-thinking people even at this day, 
the fact admits of no doubt; and a very cheering fact it 
is to those who value the intellectual and æsthetic pro- 
giess of their fellow-countrymen. But it is perhaps not 
so generally known that a movement of the same nature 
has been in progress among our neighbours across the 
Channel. It originated later in point of time; for France 
had entered into no such competition when the Herschels 
Lassell, Dawes, Smyth, and other non-professional ob- 
servers were attracting ‘the notice of all Europe by their 
discoveries ; and we recollect, less than twenty years ago, 
having heard from M. Léon Foucault a candid admission 
of the inferiority of his own country in amateur observa- 
tion. But the Gallic mind is more rapid in its movements 
than our own; and though later in the field we are not 
sure that they are not shooting ahead of us in these 
mattery in a way that we in general are perhaps hardly 
prepared to expect. At least, the fact mentioned in the 
volyme before us, that during two years previous ‘to last 
October, 300: telescopes had been sold to French pur- 
chasers, may be accepted as rather a startling proof : ae 
not less so is the extraordinary circulation of the wor 
of M. Flammarion, whom we may justly call the leader of 
the movement, As many as 50,000 copies in two years 
have been printed of his “ Astronomie Populaire," of 
which “Les Étoiles"! is considered the supplement; his 
“í Merveilles Célestes" have reached 38,000; and his 
“ Pluralité des Mondes? has come out in a 3oth edition; 
to say nothing of other works of remarkable acceptation. 
Nor is it probable that the guccess of this publication will 
fall below that of its predecessors, treating as it does of’ a 
most interesting subject. in an especiaMy agremable and 
familiar way It is ceftainly not a volume which an 
English publisher would like to risk—an octavo of the 
ldrgest size, of hearly 800 pages, and thick and heavy in 
“proportion 4 anything in short büt a handbook ; but this, 
which would discourage an English buyer, is evidently no 
objection in the eyes of a Parisian firg, And it must be 
owned thft in many respects it may well command a wide 
citfulation. THe idea is that of exhausting all the wonders 
af the sidereal heavgrs that the naked eye can reach, and 
ibing their telescopic aspect; and it is excellently 
carried out for pépular purpoffs: and we may add in 
certain regpects for sciemtific ones The great value 
** of the work confists in&he especial pains taken with the 








but iteis interesting in many other respects; and the close 
ig enriched with a number of catalogues of telescopes, 
double and coloued and variable stars, their spectra, 
proper motions, parallaxes, and other data; together with 
many descriptions of planets, comets, &c.° In short, it is 
a mine of information for thoge who do not care to dig 
deep; and those who would desire more authenticated 
and weighted details (observers will understand the word) 
may yet meet with much of interesting ang valuable sug- 
gestion. The bock hgs, however, some drawbacks which 
ought to be noticed. 

Among many useful and some “needless illustrations, 
there are a few (as that of the nebula in Andromeda, 
where the canals are invisible) of a very inferior stamp ; 
and it 19 not free from carelessness in assertion, and even 
misleading statements» for instance, where Hevel is re- 
presented (p. 403) as never having in his life used the 
telescope for purposes of observation, The author 
should have said, as applied to divided instruments; or 
we might think he had forgotten the “ Selenographia.”’ 
Nor can we suppose that he made much inquiry: as to the 
classical meaning of “in diem" (p. %25) when he tendered 
it “pendant le jour” The mythological part is more 
amusing than valuable: more agreeable perhaps to 
French than English taste; the theological—if it may be 
sogalled—is not only out of place, but worthless. 

However, on the whole, the work displays a vast 
amount of industry and a wonderful range of knowledge ; 
and the enthusiasm of the author for his subject is truly 
refreshing. Even when a process of unacknowledged 
appropriation has been indulged in, the borrowed plumage 
has been so ingeniously adapted and so gracefully worn 
as almost to claim unmerited forgiveness; but whenceso- 
ever his materials may be drawn he manipulates them 
with accomplished dexte1ity. His facile and lively style 
carries us. most pleasantly along, and if his passionate 
eloquence is occasionally rather turgid for our more mode- 
rate temperament, it is sometimes exceedingly powerful 
and impressive. A more thoroughgoing manual might be 
produced for close practical study ; but—allowing for the 
defects that we have mentioned—nothing that we know 
of as yet equals it for familiar use and attractive illus- 
tration, 





OUR BOOK SHELF 


lars Astronomie von Sim. Newcomb, Asironom tn 
askington, Deutsche vermehrte Ausgabe, bearbeitet 
durch Rud. Engelman, Dr. Phil (Leipzig: Engel ' 
mann, 1881.) 
THIS is much more than a simple translation of New- 
"s “ Pdpular Astronomy," reviewed sn these pages at 
@time of its publication. “Me editor thinks that as the 
original work was mainly wntten for American students, 
it woulfl only be fair to German students and astronomers, 
that the German edition ghould be adapted to a German 
standpoint. At the“same time there is little trace of any 
special nationality in thisseditionsthe aim of the editor 
having been rather to make it as complete and compre- 
hensive as possible. Considerable additions have there- 
fore b&en made both to the text and the’ illustrations, all 


P 


of them we think improvements. In the second for 
exam much additional inforthation has been added 
with 


erence to inswuments and methods; additional 
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details are given: on the last transit of ‘Venus, on spectro- 
scopic methods, photography and photometry, &c. In 
the third part additional data are given vith reference to 
the sup, its temperature, spots, rotation, spectrum,* &c. ; 
the chapter on Cometsehas been to a great extent re- 
written, and additional recent data given with respect to 
meteorites. Part 4, referring to stars ‘amd star-systemns, 
astro-physital tesearch,' the development of our earth, 
&c., bas also been considerably modified and added to. 
'Severalimportant modifications have also been made in 
the Appendix The literature of the subject has been 
considerably Extended and rearranged, while a series of 
biographical sketches of astronomers from the earliest 
date down to tbe present time has been added, a feature 
ofgreatinterest and utility. As frofitispiece there is a fine 
portrait.of Sir William Herschel. These are a few of the 
modifications which have been made in the German 
edition ‘of Prof. Newcomb’s work, some of which the 
author may consider it advisable to adopt in a new 
edition. 


The Chemical Cause of Life Theoretically and Experi- 
wsunially Examined, By Oscar Loew and Thomas 
Bokorny. Brochure. (Munich, 1881.) 


THIS is a very important addition:to onr knowledge of the 
chemistry of plant life, or rather perhaps of the chemical 
reactions of “living” protoplasm. It is divided into two 
parts, a theoretical aifd experimental, following the idea 
first started by Pfliger concerning “ physiological com- 
bustion in the'lrving organism." One of the authors has 
already (Pfuger's Archiv; xii. 510) enunciated an hypo- 
thesis as to the formation of albumin by condensation of 
aldehydic groups with amido groups. As Nageli bas 
shown, various varieties of mould and Bacteria are able to 
build up the complex albuminoid groups from rela- 
tively ve ee. y constituted bodies like ammonic acetate, 
also from es like sugar, glycerine, &c., in the presence 
of ammonia.or ammonia salts; it may be assumed that 
the same atomic group is split off and assimilated by the 
organism. The authors, are of opinion that a group 
CHOH isomeric with formic aldehyde is the first or 
starting group m the formation of albuminoids, Such a 
group might possibly be formed, for example, by the 
oxidising action of moulds on acetic acid ; or it might be 
split off from, compounds where it already exists, the 
neighbouring group becoming fully oxidised. Consıdèr- 
ing that ammonic acetate and methylamine suffice under 
proper conditions for the building up of albuminoid 
groups, an otherwise constituted body than aldehyde can 
scarcely be considered. As the proportion of carbon to 
ed s in albumin is as 4 to t, four such aldehyde groups 
may be imagined to combine with one molecule of am- 
H,N.CHCOH 

monia to a group | 
CH,COH 
yet isolated would be an aldehyde of aspartic acid; anda 


3H,NCH.COH 
; to Ch HirN Oy 


further condensation of | 
2 CH,COH 
and this again under the reducing action of sulphur to 
C,H NS SO two molecules of water being eliminated 
at each condensation. To ve the pretence of, 
aldehyde group in hving Ils the tedueine power of th 
body on solutions of salts of several easily reducible 
metals was examined in detal The most reliable and 
rapid indication of the existence of aldehyde groups was 
found to be a very dilute silver solMtion. This reagent 
was decided upon aftey a ve 4harough examination of a 
number of other mefallic salts with aldehyde and other 
carbon compounds. The experiments with cell substance 
or protoplasm ef Algz, &c., show that during théperiod" 
of “ living ” the silver salt is always reduced to metal, 
‘but that when by anyemeans heating or drying by the 
action of salts, &c.— which exert a ‘dehydrating or,anti- 
. e 
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, which, although not 


septic action by which the *' life” olus piant is Mee his 
—the reducing action on silver salts is destroyed also. 
Some of the alkaloids afford a striking exception the 
cell’s substance yielding an equally distinct siwer reaction 
before and after a week’s treatment with one pr cent. 
solution of strychnine, &c. The authors are of opinion 
that certain aldehyde groups exist in protoplasm, and that 
it is to the chemical energy of such 

* living properties " of the protoplasm are to 


Between the Amasons and Andes; or, gin Years of a 

Lady's Travel t& the Pampas, Gran Chaco, Paraguay, 

Matto Grosso. By Mrs. M. G. Mulhall. (London: 
Edward Stanford, 1881.) 


THE regions traversed by Mrs. Mulhall have always had 
a great fascination for the traveller, and though a good 
deal has been do 
exactegknowledge of these remote parts of the world, still 
there are vast tracts of country betwefh the Andes and 
the Atlantic, which offer virgin fields for geographical 
research. 

From Buenos Ayres,to Cordoba, $0 Mendoza, and 
beyond the latter as far as tbe Inca's Bridge, with an ex- 
cursion by sea to Rio Grande, ard back by land by way 


ascribed. 





of Villa de Melo, not to count sundry short excursions, 
constitutes a tour extending over several thousands of 
miles, that required all the co e and determination of 
an Englishwoman to accomplish, as Mrs. Mulhall has 
done, successfully ; and this record of her visit to the 
ruined shrines of the Jesuit mussions, to the hunting- 
grounds of several native tribes, to the little-trodden. 
forests of the Amazons, and to the slopes of the Andes, 
avill be read with interest and profit. 

Mrs. Mulhall's account of the plague at Buenos Ayres 
in 1870 is most graphic : the destruction was fearful, the 
city losing 26,500 souls, The natma] history notes are 
not numerous; now and then, however, some facts of 
interest are mentioned. On the line of the, San Louis 
Railway the ostriches are so numerous as to cause much 
trouble; for whenever a workman left any bolt or screw 
out of his hand, were it only for a moment, they disap- 
peared, be ng. swallowed up by these birds, and*'one of 
the engineers declared that they even went so far as to 
pick the bolts out of the iron bridges if they were left* by 
chance unriveted | 

At Corrientes, the house of a friend of Bonpland, the 





botanist and companion of ‘Humboldt, was visited, antt 
Mrs. Mulhall. gives us an extract from a manuscript in: 
‘Bonpland’s handwriting which begins: “I was born at 
Rochelle on August 29, 1773. My real name was. 
Amadé Goujaud. My father—a physician—intenderl 
me for the same profession. It was on account of my 
pe love for plants that he gave me the sobriquet of 

-plant, which I afterwaids adopted instead of my 
family name"! ^ 


ER 
At Lomas a farmer's wife gave the authoress a Pompe 
er 


of white silk made by a largé harmless gregarious spi 
The silk appeared suitable for weaving, and a pair of 
stocking? made from it are said to have been sent as a 
piesent to the King of Spain. ^ «im 

As an appendix to the second volume'there is a history 
of the rise and fall of the Jesuit Missionssin South Ame- 
rica. The nse of these Missions marked a lod of 
"great prosperity. During the seventeenth afrPeighteenth 
centuries they were a theme of admiration among the 
writers and statesgien of Europe. To-day the traveller 
sees but the ruins of splendid churches that ‘were built 
during that time, and the remains of sòmê native sculpture 
and wood carving. - . 

. . 
Geometrical Exercises for Beginners. By Samuel ea 
stable. . (Londt% : Macmillan, 1832. 

Tue tifle’ of this book seems o us hardly fo hit the 


object for* which is is really a@aptedp Exercises fores, 
; FER . 


s tbat the 
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of late years towards obtaining an ` 
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beginners we shovfid ‘expect to be confined to the very 
DN deductions, and these should be most carefully 
graduated, whereee the exercises before us do not seem 
to be arraaged in any very clearly-defined order. For 


` instance, at one time we are in the first book, in the next 


question in the sixth book, and then back to the third, 
and so on. The references are apparently to Euclid, but 


20t to editions in úse in this country, as our author inserts 


4 


on 


D,,in Sjmson’s text; on p. 126 a solution is given 
m Lardiners ( 


on p 


fas heodaced a very fair book, with neat solutions and 


b. $ allecti 
either in maser GE ready for vivd voce teaching, and 

works of McDowell and Casey on 
his shelves We can, however, that the little 
book may be of yse in preparation fer University Local, 
and other examinations, though We do not see its suita- 
bility for beginners. 


Algebra. Part II. By E. J. Gross, M.A. Second 
Edition. (London: Rivington, 1882.) 
WE are glad to see that this work has been so appre- 
ciated, that a second edition has been called for. The 
main defect of the first edition, in our opinion, was the 
lentiful crop of errata. This volume, we notice, has not 
at all altered in the text, but very many of the errors 
have been corrected: we wish we could say that all errors 
had been removed, but this is not so. There are one or two 
curious slips : thus, for instance, in the Answers, p. 313, 
a correction is retained from the earlier [m whilst 
the indicated alteration has been in the text. 
Barring the errata, we again confidently commend Mr. 
Gross's book. : 





do 


LETTERS TO THE EDITOR 

[The Editor does met hold himself ri for episions expressed 
* by Ais correspondents, Neither can he triake te return, 
or to correspond with the writers of, rejected manuscripts, 
Na notice ts taken of anonymous com n 

[Zhe Editer. urgently rauestt correspondenis to keep their letters 
as shori as possible. The pressure en his space is so great 
that ii is impossible othervmce to ensure the Coen 
of communications containing interesting and norel facts.) 


. Pronunciation of Deaf Mutes who have been Taught 


recent letter to NATURE, yol. xxv. p. 
e, doubted Ami thro the sense dt 


, to Speak 

THZ*conclusions arrived at by M. Hément (Complies Rendus, 
xcu. pp. 754, 861, 1095) and Mr. Axon (NATURE, vol xxv. 
P. IOI, 309 ; C Rendus, xci. p. 904) concerning the 
Des Ub upon the speech of the desf cannot be 
M UM i can De showt tiat the pecalia der of ntterancs 
to w they have directed attention cexld not Aave arisen in the 
-erdiuary way by imitation of the speech of Abrs. ee 

~ Before we can decide whether any observed peculiarity in the 
utterari@e of deaf person is due to inheritance or to imitation, 
we must know (1) at what age he became deaf; (2) whether the 
. deafness was to ae te rdg 
sition of by the sense of sight, the deaf subject 
associated persons who speak with the accent of his native 


^ ct. . 
OO remitks of M; Hément are valusble as the result of 
ofscrvations, but he has failed to be explicit upon these 
put t points. * 
cases referred to by Mr. Axon are equally inconclusive 
for the following ressens :— 
In the firgt case noted (NATURE, vol. xxv. p. Io1) —which 
PB sc thepne to whith Mr, Axon teca attention in his 
wo have% case of 


eartig. o 
Ipdeed it is e Phil. Trani. No. 312, that some 


NATURE 


118, 120, 121, propositions which figure as Euc. vi. |- 
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from an “illness, this young man (Daniel 

ear and in process of time to understend 
disposed him to £ew/aze what he heard 

and t$ attempt to "d ' 


The account from which this is quoted, is evidently intended 
very of 


verified, . 
2. The circumstances quoted from the ‘Life and Journals of 
Ticknor" (NATURE, vol. xxv. p. IOI) ere unreliable 


could hear 


sui 


than 50 
and that of tese a large proportion 
d : 


xry. p. 191), but neglects to state at w. which is very 
important—nor Mr, Axon himself heard the articulation of 
this man. P ° 

are all the instences I know of, in whioh it is claimed 


that the pronunciation of any deaf person was due fo inheritance, 
and [think I have shown that in all'these cases the -necossary 
deta for such a conclusion have been wanting. I have already 
stated in a former communication (NATURE, vol xxv. p. 124, 

Comptes rendus, xclii. p. 1036) that I have examined the pronun- 
ciation of at least 400 deaf children who have been taught to 
speak, without finding a single instance of peculiarity that could 
correctly be attributed to heredity. If any further argument is 
needed against inheritance of pronunciation, it is to be found in 
the universel fact that children who are born deaf are a/meys - 
also dumb. 

That there is no incapacity of the vocal organs to account for 
this is evident, for these so-called '' deaf-mutes’’ are now taught, 
through the medium of the sense of sight, to control the move- 
ments of thelr vocal organs so as to give utterance to intelligible 
words, 

When we examine the languages and dialects of the world, I 
think we find that they have something in common, while each 
retain distinctiva characteristics of its own. There seems to 


» . 

his letter on the above subject in NATURE (vol. xxv. p. 

Mr. Aron appears not to appreciate the value of negative 
In scientific investigation, 

The citation of cases in suppórt of M, Héments statement 
that deaf mutes who have basn taught to speak do so^with the 
accent of their native obviously implies the 
of a theory that dialectale accent els due to physi 

tes (? of the verbal organs), and that these are 
Cotta ‘This chown by Ge otjeoilona mised to Pak 

Graham 's statement that all such phenomena are due to 

'' the unconsclous.recollection of former speech, ahd cannot be 


? e 
x Not 0? the pupils gy cesra can ever haro beard a human sound,” 
e qiie rad Journals af George Ticknor." Londen, i896. Vol I. 
P . . 


m 
409) 


oe . . 
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attributed to heredity.” Now in order to be admis-ible, a 
must harmonise with all the phenomena, It is an 

axiom in science that even one ‘‘ negative” case is all but fatel 
to a theory. Dreams occasionally ‘‘come true," and 
who have been im by such coincidences base on fen 
belief in ghosts. But the great majority of dreams do wet come 
true, and therefore science does not recognize the existence of 
ghosts, Careful investigation may bring out man explanations 
of a few cafes of deaf '' mutes” y speaking with the 
accent of their native districts, wi e pheno- 
mena to But if diulectal accent is , how are 


we to explain 400 cases cited by Prof. Bell (to name one 
Cor petent :obaeyer, alone) Ex which no such accent was observ- 


Mr. Axon (apparently with approval) M. Hément's 
declaration of Swot to co ‘how in losing the use of 
speech, deaf mutes retain the unconscious memory of 
accent," I wish to suggest that such phenomena may be due to 
ee ee ape 

n the Victor Meunier mentions the case of a young 
man, an of a French asylum, who six years became 
deaf with the right ear through the effects of typhoid . He 
is conscious of sounds on jhe right, or deaf side, of 
which the left ear gives no indication » He hears entire 
sentences, distinctly articulated, and as these are sometimes of 
an offensive character, they have involved him in many quarrels, 
as he has attributed them to innocent who 
have chanoed to be near his right side at the time, Notwith- 

this hallucination, his judgment has remained sound, 
and having discovered that he sometimes hears (with his right 
ear) absent or sto &locks strike loudly, he has learned to 
disregard an: but those which his left ear communicates 
-to him M. of the hospital of La Salpêtirère, gives many 
illustrations of automatic activity. 

Remembering that memory has & physiological basis, and 
believing iue neges Bene are I find it far less 
difficult to conceive that after the loss o deaf mfites 
should retain the ''unconscious m ” of accent than that 
accent should be . Indeed the lows of speech might 
even be favourable to such retention; for the particular cells 
concerned might keep the original impression unimpaired by 
subsequent impressions, to, be accurately given forth again when 
the requisite conditions came into operation, 

This does not explain the case of Daniel Fraser, mid to have 
been mnte from his birth ; but, on the other hand, ‘‘one swallow 
does not make 2 summer. ; F. J. FARADAY 

Manchester, March 4 


Vignettes from Nature 


WITH all due deference to Dr. ; for whose supreme 
authority on all matters of biologi I have, of course, the 
andet i respect; T most ead that he evidently has not 
ed into my little book, ‘‘ Vignettes from Nature,” but has 
taken his statements at second hard from the necessarily con- 
densed account given in Mr. Wallace’s kind review. he 
consulted the book itself, he would have found most of my 
remarks intentionally so guarded as to escape his strictures, 
First, as to the sharks. Dr. ter says, '' None of these, 
in the j ient of Mr. Grant Allen and Mr. Wallace, 
the forty- sharks of the present time”; and he goes on to 
speak of a Carchareden tooth from the Crag, 4 inches long by 
broad. Now, in ‘‘ Vignettes,” p. 76, I wrote, ''The teeth o 
what seems to have bean the t known a prodigious 
- shark, are dredged up in the modern ooze of the Pacific ..,. 
They have become extinct at a very lato date.” I took my facts 
from Dr, Gunther’s ‘‘ Study of Fishes,” p. 321, where wo read 
as follows :—‘‘ teeth are of comrgon occurrence 
in various tertiary strata. . „æ Some individuals attained to am 
immense sire, as wo may judge from teeth found in the 
which are camry wide at fhe besa mid ee S ie ta 
The of the Challenger expedition ve mado the highly 
interesting discovery that teeth ofe sire are of common 
occurrence in the ooze of the Pacific, between Polynesia and the 
coast of America, .e, . Thegigantic species to which these 


short, the very shark which Dr. 
tertiary, I had previously claimed as alse nearly" 


CID. 


s e 
^. . "e. 
. 
* 
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the gigantic Ammenitide, &c,” Bat if he wif turn to “V ettes,” 

p.75, he will see thet I wrote, “No fossil Afoa/ee molluscs to 

my gwlelge ar Ba big ai ... tridacna” The wofd Ibare, 

italicised makes all the di Op p. #7 Dr. Carpenter will 

see that allusion is made to the big Cephalopods, though perhaps 

none of these were very much lerger than the largest modern 
squids, 

As to the other points, they are really matters of language, and 
I will not take up your space by ansa them in detail. When 
I spoke of ‘our whales,” I certainly did not mean to exclude* 

whales; I merely meant to contrast them with the great 
Saurlans. Nor did I say that horsespelepRants, &c*, 

had been stradily inoreasing in «ize from ‘‘ the earliest epoch of 
their appearance fb the preseht da: "s RN *'to the recent 
period," which is quite another . As | was writing for 

pular readers, not for biological critics like Dr. Carpenter, I 
elt bound to use the vague but-comprehensible language of 
ordinary life; and so I described the mammoth as ** recent," 
quite justifiably, I think, for my existing purpose. No technical 
wordg were used in tfe volume, and it was impossible always to 
find popular ones quite free from objection-»Buf if Dr. Carpenter 
will kindly read the short ckapter in (festion, I venture to think 
he will be willing to withdraw his present strictures, The object 
was merely to combat the notion that all the animals of 
ail geological ages were wosively mgantie; and in doing 46; 
almost every animal mentioned by Dr. Carperfter was expressly 
adduced mg E 

In answer to #0, I should like to add that I used the word 
“accidental ” in a strictly Pickwickian sense. 

i ` GRANT ALLEN 





^- Miss Cobbe and Vivisection 


WILL you allow me as one not only ardently interested in the 

ee ee ing our knowledge, 
also as a sincere hater of Chesne aadis do aibi (o 

state the following facts which I know to be true -— 

Some little time Miss Frances Power Cobbe, who has so 
identified herrelf with the cause of anti-vivisectlon, called on a 
distinguished of science to endeavour, by persuasive 
and vrpd-rece ent, to gain him over to ber cause. 
points were observable in Miss Cobbe's outward 
vir. 1 she had an ostrich feather in her bonnet ; a bir of paradise 
in, on, or near her muff; and she carried an ivory- led 
umbrella ; consequently the distinguished man of science replied 
2s follows :— è 

t1 Madam, charity l egins at home; when you have given up 
wearing ostrich feathers, which are ed from the Areng dire, 
Pune the most erquinite pan, birds of paradise, whiclf, in 
order to.enhance their beauty and lustre, are sisres alive ; when 
you have abjured the use of bel because you know that the 
tusks are cut eui of the dying nee jew, then, and then 
only, come and upbraid me with the cruelty of my operations, 
The difference between ns ir, Madem, that Z mflict pam in the 
pursuit of knowledge, and for the ultimate benefit of my fellow- 


tment, 


creatures ; jor cause cruelty to be inflicted merely for your 
personal adornment...” H. H, JOHNSTON 
Zoological Gardens, Tue-day . 





The Electrical Resistance of Carbon under Fressure 


FROM the abstract of the igari of the Physical Society, 
in NATURE, vol xxv. f. 426, I learn that Prof. S. 
n has been making rome ents which tend to 
show e obedtved diminution of the resistance of carbon 
under pressure in such instruments £s the carbon relay, rheostat, 
and microphone-transmitter is really due to she cOntact Between 
the electrodes and the carbon. No doubt the greater portion of 
the observed diminution of ance is due to this cance, ae 
have already pointed out in my on ‘th uence 
Stresa and Strain on the Action of Physical Four," Part uf, 
Electrical Conductivity, an abstract of which (NATURE, vol. 4d 
p. 401) was read before the Royal on January 26, that 
the effect of a given amount of longitudine! traction Sr compres- 
sion per unit area on the electrical resistance of*some carbon Pods 
was not greater than is the case with thg metals tin and lead, for 
w hereas e stress of I gramme per sq. cm, produced a variation o£ 
conductivity of from 7684 X 10-18 to 11420 X 10-18, per unit 
case of five carbon pods, th'B*corresponding? numbers qs ere, 


Carpenter further seyr, Ts it clear that Trisicna is the | tin and Met, 10540 18-12 and 17319 16-13 respectively, The 
known Mollusk? I should baye thought it exceeded by | carbon rods wert of’ the sort ured ag 


the pyrposes*of electric | 
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z s 
lighting, and their glawicffly varied in almost the same proportion ' 
as their susceptibility to change of renstance from stress, so that, 
the alteration of resistance divided by the strain produced, 
ranged 1n the five specimeas between the limrts 2144 and 2:835. 
The eorrespónding numbers in the case of most pure metuis 
(aluminium is an exception) are greater than these, and in the 
case of nickel, with which metal curlously enough the effect of 
modernte longitudinal traction is to derazse the resistance, the 

terniion of conductivity us stick greater. 

It will be observed from the numbers given above that the 
djmmuton of resistance which can be uced m carbon by 


pressure 1s verf alight, so much so eed that if we could 
com a carborfrod to kalf its original 4 , the resistance 
would not be diminished to one-third of the Griginal resistance, 


and that therefore the amount of compression which can be 
really produced without danger of breakage causes such a alight 
decrease of resistance as requires special precautions and a good 
galvanometer 1f this decrease is to be measured with any accuracy, 
King’s College, Strand, March y HERBERT TOMLINSON 





~ 
Pal®æolithıc Floora 
IN reference to this subject, as adveited to by Mr. W. J. 


Knowles, NATURE, vol xxv. p. 409,—áÓeveral Paleolithic 
working-places, s, or old land swfaces have been desaibed., 
With some of these surfaces, I am slightly acquaiated, and 


with one of them I am tee// acquainted, as it was discovered by 
myself in London, in 1877—8, This surface is in the Valley of 
the Hackney Brook, an affluent of the Lea, which in its turn is 
a northern tributary of the Thames. The comse of the Hach 
Brook 1s illustrated in the No. of NATURE (p. 417 which 
contains Mr. Knowles’ letter ; when excavations are made in this 
valley, Paleolithic implements and flakes ore disinterred, which 
in some instances belong to the Thames and ore very ancient, in 
others to the Lea and probebly somewhat less ancient, whilst a 
third set of implements belong to the Hackney Brook, and 
undoubtedly date from a very recent period of tbe Palæolhthic 
P In the surface humus, of the Lea near the Hackney Brook, 

eolithic celts, polished and unpolished are also found with 
flakes of the same age. e 

When I fint found Paleolithic implements in the gravel, sands 
and loam of north-east London, I was, greatly ed by some 
of the examples being considerably abraded, whilst others were 
ns sharp as if just made, The chara examples belong to one 





-stratum and the abraded specimens to a totally different one. 
The ex tion of the abraded and una examples rests 
in the that near the Hackney Brook most of the gravel 
n about ten or twelve feet below the surface, but this Thames 
gravel and its contained abráded implements has nothi 

whatever to do with the Hackney Brook, the old banks o 
which are about four or five feet below the present surínce, dnd 
on these banks (which I have examined in the stream’s course 
for three quarters of a mile, north and south at Stoke New- 
ington, and Shacklewell) there lived at one time a considerable 
colony of Paleolithic men. The floor upon which this colony 
of men lived and made their implements has remained undis- 
turbed till modern times and the tools, togethe: with thousands 
of flakes, all as sharp as knives, still 1ext on the old bank of the 
brook just as they were left in Palmolithictimes, In some places 


«V the tools are covered with sand, but usually with four or five foet 


of brick-earth ; the sand when it occurs is full of the ahells of 
fresh-water molluscs. . 

The floor 15 exposed in digging for the foundations of housds, 
it is sometimes visible as a dak line only et the base of the 
loam ; at other times by the presence of a few inches of gravel; 
occasidTlly tl traces of the floor are obliterated. Al the im- 
plements from this floor are as sharp as on the day they 
were made, a Yew are dull in qlour, the majonty are 
lustious, n few are whitsh from” ther long ‘contact with 
clay, but thotfh the surface of the implements is whitened 
by decomposition, yet the tools remain perfectly shap. As 
a *ule the implements of the Hackney ok are small in 
size, beauttfully made, and extremely neat, some rivalling in 
exqaumte workmanship the best Neolithic work: scrapers 
are fauly common, but not of the horse-shoe form. Were the 
makers of these tools,tMo same with the men of some of the 
CAVES? evidence seems to point in that direction, ‘‘ Cave- 

" could nét always have been xwcaves, surely some of these 
'! Caye-men ” lived in communities in the o air, an it seems 





clear that € we are to find*intermediate etween Paleeoli- 
»** thicand Neolithi@times ffe must not cortüne ourselfes to caves 


—T- 
bat search for traces 1n positions like the comparatively modern 
Valley of the Hackney Brook. 

It appears to me that these minor tributaries of great rivers 
have ngver been properly searched. Geologically considered, the 
Thames with its gravel and implements must be extremely ancient, 
whilst the shcllow unimportant Hacfney Brook must be com- 
paratively modern, In these munor afluents then we have 
traces of the more recent cohorts of Paleolithic men, and the 
tools that are found,'seem, by ther style of tyorMmanship, to 
prove their comparatively recent date.—Recent as that date may 
be however, I consider it to be far*older than the times when 
the lower terraces of the Thames were laid down, for in these 
lower gravels, implements and flakes (with the exeeption of some 
stray example now and then, that has been washed downfiom & 
higher positian) are absent, 

Any person is at liberty to look over the things I have got 
from this place, but at present I do not wish for the number of 
the tools to be further reduced by gifts or exchanges, Many 
objects I have already given away, but, for a time, at any rate, 
I wish to deed the things together, as they teach a better lesson 
i» company than when distnbated in different collections, As 
for the simple flakes, whether sharp and belonging to the till 
now undisturbed Paleolzhic floor of the Hackney Brook, or 
abraded and selonging to the deeper excavations exposing the 
old terrace of the any one is welcome to any number 
of examples of these from me, and I am willing to them as 
gifts to anyone, provided I am not put to expense in transit. 

At the present time the Palseolithic floor is to be seen in 
section in several places, and I will conclude by mentioning 
one, On the aorth side of Stoke Newington Common, (nearest 
point, Stoke Newington Railway Sfition, from Liverpool 
Street) there are fout new 10ads ; the easternmost read 1s named 
Fountayne Road, and is marked on Stanford's Library Map of 
London. At the extreme south end of Fountayne Road, t.e. the 
Stoke Ne n Common end, on the east mde, shallow 
foupdations about four foet have been dug for a few new 

ilias ; now, if the two or three northernmost of these shallow 
excavations are looked into at a depth of about three feet, a thin 
stratum of gravel, a few inches only in thickness, will be seen 
sloping southwards into the (here filled in) Hackney Brook. 
This uw the flocr upon which the “Paleolithic men once walked, 
lived, and made ther tools. In the excavation for the two 
northernmost villas I recently saw the loam carefully removed, and 
on this spot two pomted Palzolithic implements (one amongst the 
best of my collection) weie found, the first black and lustrous, 
the other buff, mottled with white from long contact with the 
loam, and lustrous, both as sharp as knives; they were picked 
up with numerous flakes oh the very spot where they were 
originally laid Cown by their Palgolithic owner or owners. 

A word of warning to visitors, After I published m 
localities in 1863, certain persons went to the places mention. 
and offered large sums of money to the men for im and. 
flakes ; in this case, the unfortunate result was, the men 
and boys of this spot soon found that they could strike off flakes 
and even make implements sufficiently near to decelve ''avid 
Lut unwary collector" Therefore, unless any visitor instantly 
knows at sight (which is quite ) a genuine implement or 
finke fiom one made on the spot, let him buy nothing of the 
boys or men without first consulting the writer of this note, 

WORTHINGTON GEO. SMITH 

125, Grosvenor Road, Highbury, N. 





The Advance of Norwegian Glaciers 


IN NATURE, vol xxv. p. 449, you quote an account from 
Naturen of the of movement observed in Norwegian 
glaciers, In this it is stated that the great Folgefond glacier. 

ear the Sorfj6rc, a branch of the Hardangem has had alterne- 
com of advance and retreat, but that it advanced 40 metres 
between 1860 and 1878. This, no doubt, is an account of the 
very remarkable advance of the Buerbros (bree is Norsk for 
glacier) near Odde, on the Sorfjord. I vimted the place in 1874, 
and the recent pls up Bt a connderable bit of the valley 
by the vast irresistible ice-plough was very striking, while the 
Ped itself was very beautfrol. MY object, however, is to 
repeat a stronge piece of folk-lore, which tends to ahow that 
dhis cular spot, the advance of the glacier must have 
long-cofthnued. The legend was told mo by 'Asbjorn Olseu 
very intellygent gute at Odde, arho good. Englah. The 
tale was that loag ago the Buer extended into th 
mountains, and was uin and eal vation, It had also 
2 . . 7 . : 
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village, 


storm. was 


degrees, engulfed 

bes exhausted, for the glacier creeps down the valley cach 
has yet a mile to go before it reachos its destination in 
abote 
secyed to me a genuine 
the ocoasion, as Olsen gave it 
The farmer who o 
to sell it, as he saw his acres swallowed up 
one wil buy. If this tale be ine, it pomts 
advance of the Folgefond, which has led to the 
ps’ cure. Those interested in ice-action will see 


a fine example of the ““Tymsenstrengene, or ed stone fells 
of Norway, between e and d Skjegadals (or 
Ringedal’s) Fos, The rocks are so by the ancient ice 
that a path ls made over them tting rough fir trees down to 

ive a foothold, The ice- i on the Grimsel Pass in 


E rise land, is a mere nothing to these “ Tysenstrengene. as 
- J. looms 


` Inteligence in Birds 
Our” English jackdgws are not behind Miss Bird’s Japeneso 
crows in atany rate one of the instances of intelligence told by 
her. Many years ago it was a frequent amusement of ours to 
watch the encounters between a tame jackdaw and the stable 
cat, The cats dinner used to be down outside the stable- 
door, and, warned apala, hastened to di of as 
much as possible before the arrival of the jackdaw. He sdidom 
went directly,to the meat ın the plate, but attacked the enemy in 
the rear, ing himself with both feet on her outstretched tail 
to steady it, Baur RE e 
bak OF courses It was imponi to stand this, and with a 
forcible exclamation the cat nsed to spring away, and Jack took 
ion of the plate, until our sense of justice obliged us to 


XIII 
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recall and defend the rightful owner. E. HUBBARD 
March 6 
—— 
Auroral Display 


I sug by your number of NATURE, vol xrv. p. 
auroral display was witnessed in England on February 


tween 7 8 p.m, A very magnificent one was seen in the 
Hardinge on the same evening at the same how, by a 
friend o and -the Captain of the ss. Augrfomdin says he 


has never seen'a finer, C 
W. E. KOCH 
Lysefjord near Stavanger, Norway, March 9 








ON THE CHEMISTRY OF THE PLANTE AND 
FAURE ACCUMULATORS 


PART IL.—74« Charging of the Cell 


I5 NATURE (vol. xxv. p. 221) we directed attentior prin- 
- cipally to the local action that takes place on the 
negative plate of a Planté or Faure battery. We pointed 
out the close analogy between zinc coated with spongy 
copper, and dead coated with ngy peroxide, in their 
action on water or dilute sulphuric acid ; and we shoed 
the im of the lead sulphate produced in modera- 
ting this action. We now propose to treat of the-chemical 
changes involved jn the proggration of the cells. 
The: ure of Planté ih forfning his battery is at 
first sight extremely simple., He takes two coils of lead, 
separated from one another, and immersed in dilute sul- 
I. acid; a current is sent through.theliquid from one 
plate to the other,-and the-final result is, that the dhe 
becomes covered with a coating of lead peroxide, while 
hydi is given eff against the other plate. On the 
view that the sulphuric acid merely serves to diminish 
i . é e e 
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the resistance; and so facilitate tHe eJfictrolysis of water, 
the read ex da duHon would be given fhat the two ele- 
ments of the water are simply separated at the (vo poles. 
But it seems more in accordance wit the rto ues 
trolysis, to suppose that the sulphuric aci v 
ited the electrolyte, and that the oxygen results from a 
secondary chemical reaction. As a matter of if water 
be employed, no peroxide is formed, but only the ydrated 
protoxide, even though a current from twenty-four Grove 
cells be made use of. The addition of a single drop 
sulphuric acid to the water is enough to oause«he imme- 
diate production of the puce-coloured oxide. 

If we take two plates of lead in dilute sulphuric acid, 
and pass the current from only one Grove's cdl, a film" of 
white sulphate, instead of peroxide, makes its a ce 
on the positive pole, and the action practically ceases 
very soon. If, however, the eurrent be increased in 
strength, the sulphate disappears, and peroxide is found 
place. In Plantes procedure, spongy lead, and lead. 
de are indeed found on the respective plates. But, 


in is 





peroxide, and 
the “formation,” this must be reduced *to metallic lead 
by the hydrogen. ‘ 

It may seem at first sight improbable that an almost 
insoluble salt of the character of lead-sulphate should be 
decomposed under these circumstances. Fo test this fact 
by direct é iment, we covered two platinum plates 
i phate, immersed them in dilute sulphuric 
acid, and sent a current through. We found not only 
that the sulphate was reduced by electrolytic hrano; 
but that it was peroxidised by electrolytic en. e 
white sulphate was, in fuct, decom toa extent 
at each plits, the positive being covered with deep choco- 
late-coloured peroxide, the negative with grey spongy 


. Jj 

The reaction which takes place in charging a Planté 
battery may be viewed in two ways. The simplest may 
be thus expressed in the notation which we have employed 
in some previous papers. For convenience, the reaction 
is divided into two stages :— 
SO,H, 
SO,H, 


SO, 
SO, 





Pb. | Phy = Phra: | PbO, | Ha | po, 
and 250,+-2H,0 =2H,SO,. ' 


Sut it may be that lead-sulphate is always formed in the 
first instance, and decomposed on the continuation of the 
current. 
Phe | SO,H, | Pb, = Pbe-: | SO,Pb | H, | Phy. 
then i 
Pbs-— | SO,Pb | SO,H, | Pb, = Pbx -: PbO3 
SO, 








H, | Pb. 
SO, 
and f 250,+2H,0=2H,50, 
* Tt seems not improbable that both these reactions may 
take place a g to the varying density, or other 


circumstances of the curren& The of peroxide 
interposes a great difficulty in the aray*o er further 
oxidation of the metallic lead. Hence, Planté needs the 

to admit by local actio& of 


successive periods of 
the formation of lead isate and the 


on of the 
increasing amounts of finely-diwided | thus brought 
into the field .of*action. . ° 


To obviate thfs waste of power and time, Faure covers 
both. plates with red lead, and convertg this into spongy 
oen and spongy lead respectively by the current. 

ow the first thing that happeng when the plates are 





immersed in the dilute sulphuric acid is a purgly cal 
action. The miniumesnffers decompositibn to 
the formula— " * 

| Pb, +41,50,—PbOwgt2Pb9O,+-78,0. 2 


In col ce of the local action which takes place . 
pee the periods of repose, lead sul hate will be pro- 
duced from the in the course of 


— 


A 
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But as both the’Jeaf sulphate and lead peroxide are 
insoluble, this takes place mainly at the surface, and 
requires time to pepetrate. Thus in an experiment per- 
formed with the object ef testing this point, the followin 
amounts of minium were found to be converted into lead 
sulphate in successive periods of time. 
into walpiaie 
11°8 per cent, 


. Time. 
. I5 minutes 


= ” * D SII 
I20 e En i$ ne 
e - 

It might happeh, and we are told it has ha ed, that 
the amount or minium employed has been den enough 
to abstract the sulphuric acid from solution, leaving only 
water. In that case water, of course, would be the elec- 
trolyte, and there can be little doubt t the lead plate 
would suffer oxidation in the manner which was d à 
by us some years' ago (Chem. Soc. Journ., 1876) in a 

. paper on “ Phenomena accompanying the Electrolysis of 
ater with Oxidisable Electrodes." This paper detailed 
the results obtaingd on passing. a current from one 
Grove's cell between two plates Sf the same metal im- 
mersed in pure water. We stated in the case of lead: 
* The positive electrode showed signs of slight oxidation, 
and the negative electrode a few small bubbles, in fifteen 
minutes ; a slight cloudiness was then beginning to form, 
which lafterwaids increased ; some oxide was d ad- 
hering in an hour; and afterwards grey metallic lead, 
which at the end of twenty-two hours was found to have 
stretched across to the positive electrode, forming a 
metallic connection which was so much heated by the 
passage of the voltaic current that the liquid became 
warm. We are informed that such lead crystals have 
sometimes been found in Faure's cells. 

Supposing, however, that there is enough and to spare 
of sulphuric acid, the mixture of lead peroxide and lead 
sulphate presents a double problem. Were we dealing 
with peroxide alone, it would be reduced on the one plate 
at the expense of two molecules of water or sulphuric 
acid, while at the opposite pole the oxygen would simply 
be liberated. 


| Pbo d SO,H, | SO,H, | PbO, | Phy = Phe | 
PDO, | Oy SO H, | SO,H, | Phys 


But as there is always lead sulphate present, thid 
liberated oxygen is mainly used up in oxidating that sub- 
stance, and it is evident from the following formula that it 
is theoretically sufficient to peroxidise the two molecules 
of sulphate— 


2PbSO,4-2H,0-L-0, 7 2PbO,--2H,S0,. 


These two molecules of PbSO, are obtained from one 
epolecule of Pb,O, (red lead), and it ap that two 
atoms of oxygen are sufficient to orm this into 
peroxide. But the corresponding amount of hydrogen 
(four atoms) vA no means suffices to reduce a similar 
amount of red lead on the other side, for insthis case bath 
the peroxide and the sulphate formed by the action of the 
acid havesto bè reduced. To accomplish this at least 
eight atoms of hydrogen will be necessary, and this will 
denfand the electrolysis ofan additional two molecules of 
water or sulphyuc acid. It might therefore be ed, 
a priori, that the minium on the side to be oxidated ought 
to be.twice the amount of that to be reduced. 
In order tp ascertain what is the reaP course of pro- 
, eed in charging, a Faure battery, we took two plates of 
lead ol equa] size, and covered each with a known weight 
of minium, which was glmost pure Pb,O,. We pasted a 
current of Known strength, about one Ampère, through 
th ement for many hours, woting the amount of 
hydrogen gas which was liberated at the ont-pole, and the 
amount ofo 


Pb 
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xygen ljberateg “at the othef,* From the data | 
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it was easy to calculate the amount of electrolytic hydro- 
gen and orygen utilised. We performed the experiment 


Several times, varying the strength of the current and 
some ether circumstances, The most complete result was 
as follows ;— m 
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The amounts of hydrogen and o n capable of bein 
absorbed by the materials on the Ls were 4574 an 
1294 respectively. 

e read the indications of this table in the follow- 
ing way:—At first, both the reduction and oxidation 
ike ce very perfectly, with little loss of either of 
the elements of water. The absorption of the hydro- 
gen proceeds with little diminution, until by far the 
grenter part of the lead peroxide and sulphate are re- 

uced, but the last portions are-very slowly attacked 
robably because they are imibedded in a mass of reduced 
ead. the side that is being oxidated it 1s otherwise: 
a considerable waste of oxygen soon shows itself, but 
nevertheless a continuous slow absorption of that element 
takes place long after the theoretical amount of it has 
been fixed. A very small amonnt of this excess is to be 
attributed, accarding to our experiments, to he oxidation 
of ¢he metallic plate itself. .But we attribute the greater 
portion to the local action which must be constantl 
gomg CH Men the peroxide and the lead plate with, 

e formation of sulphate of lead, the sulphate in its turn 
of course being attacked by fhe electrolytic en. Thus 
the excess of oxygen in the fifth column of the above 
table may be looked on as a fheasure of the local action, 
which has taken place during the Charging, and the 
figures in ghe lower portion pa roughly indicating its pro- 
gress from hour tọ hour. action will of course 
take place at first on the opposite plage, but it requires no 
more hydrogen to reduce {wo molecules of lead sulphate, 
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than one molecule of lead peroxide, and the possibility 

of locab action gradually diminishes as-the reduction 
proceeds. 

All our other experiments told the same story asear ns 
the absorption of hydgogen ia concerned, but there are 
differences on the other p In one or two instances, 
not half of the theoretical amount of oxygen was ab- 
sorbed. @n searching into the circumstances on which 
. this depended, we were unable to arrive at any other con- 
clusion, than that it was ¢onnected with the condition of 
the surface of the lead plate. g 

Experimests with a current of about two Ampères 
showed that qlarger quantity of both hydrogen and oxygen 
was fixed in d given time, but Tues phate Su on 
tionate loss, especially in the case of oxygen. Experi- 
ments with a current of about half an Am on the 
contrary, gave a somewhat less rapid action, but a smaller 
waste of force through the escape af free gas. 

. A complete study of the results of these experiments 
would be instructive, but the following comparisons may 
suffice to illustrate the points just mentioned. The theo- 
retical amount of oxygen required’ for the red lead used 
is about 1200 cc., and the table shows the le of time 
in which 300, 600, and 1000 cc. were fixed different 

_ Strengths of current, together with the accompanying 














In some cases we mixed the red lead with a little water, 
and allowed it to dry. In other experiments we mixed it 
' at once with dilute sulphuric acid, but without any parti- 
cue: Pee advantage. 

orming of a good secondary battery is a matter 
evidently depending upon very nice adjustment of condi- 
tions. It is but a few of these that we have carefully 
studied ; nevertheless we feel ourselves in a position to 
make one or two suggestions in regard to the economic 
aspects of Hed It is evident that the energy 
stored up in a is determined mainly by the amount of 
peroxide present. 'l'his appears to be obtained with the 
smallest amount of waste when the current is not too 

; in fact, in our experiments it was obtained when 
the sity of the current was about Amperes, cal- 
culated on the original surface of the plates. 
| There would seem to be no commensurate advantage 
in continuing the current after the oxygen has ceased to 
be absorbed pretty freely, because the presence of sóme 
unoxidised sulphate of dead, although it increases the 
resistance, rather impedes than promotes local action. 

On the other hand, however, it is necessarpthat the 
reduction of the minium on the opposing plate should be 
complete, for a mixture of ead peroxide and metallic 
lad would be peculiarly conducive to the production of 
lead sulphate, and thus incréase the resistance; while if 
any peroxide should remain, it would diminish the electra 
motive force af the cell. e g 

It would appear probable, thereforp, that the most 
economical aek would be obtained by making 
the red lead to be hydrogenated puch smaller in amount | 

* a . 
. i. . te ? 
*e 
ry fe 
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than that to be oxidated. On ting dhg experiment with 
only half the quantity, we obtained a most sap ry 
result as far as the -charging was cerned. How far. 
such an arrangement may be readly désirable we hope to 
consider more fully when we treat of the chefhistry ef the 
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THE CHANNEL TUNNEL 


THE two schemes for a tunnel beneath thé Channél, 
on the comparative merits of whiclfa Parliamentary 
Committee S hel | take evidence in the course 


of the , are ike those which have pet 
them, chiefly on geological cónsiderations. The Weald of 
Kent and the Bas-Boulonnais, once in all probability geo- 
graphically continuous, still constitute a single geological 
area, The chalk of Calais and Sangatte forms the pro- 
long@tion of that long whichy striking through 
Dover, Rochester, and Guild? to near Basingstoke, is 
known as the Narth Downs; o that which strikes the 
coast south of Boulogne, is continued in Beachy Hea 
and the long range of the South Downs. The North an 
South Downs curve gently round, so as fo meet towards 
the west, and similarly the Bas-Boulonnais is inclosed by 
the meeting of the two ranges on the French coast towards 
the east. 

In both these districts the beds of the chalk dip away 
from the inclosed area, generally at a gentle angle as at 
Dover, but sometimes steeply as in the Hog’s It 
is clear from this that the beds which rise to the surface 
in the Weald and in the Bas-Boulonnais are geologically 
older. than the chalk, and must pass under it laterally. 
The escarpments of the chalk may thus be compared to 
the fragmentary walls of an oval dome, the top of which 
has decayed away. The longer axis of this dome extended 
ap imately east and west. 

¢ sequence of beds from the chalk downwards is as 
follows ! :— - - 
Eng Bas- 


U Chalk with fints ... ... ... 350 i 
PPST | Chalk with few flmts ... ... 130 

Com nodular without filnts 90 130 
Lower 4C without flmts — .:. 50 ° 

Grey Chalk ... .. 200 ... 180 
$ Upper Greensand ... .. ... O-I2 ... O-3 

Mex tuy po 100 .. 30-36 
Lower Greensand a 250 .. 12j 
Weslden Beds deae Beas ico | 1150 100? 
Portland Beds ... g" 
Es ree Sarees 1070 2 
Coralline Oolite 530 a 
Oxford Clay ... E 





Of these formations the Chaļk and Gault have been 
to run with remarlable persistency over a very 
area, changing in thickness slowly and uniformly in 
ascertzáned directions. It thus was a matter of the ut- 
most probability that they would be found occupying their 
proper position relative to the other fornfhtio d of 
their usual dimensions, in the narrow sfrip occupied by 
the sea, All doubts ¢y this point were set at rest by the 
experimental soundings conducted by Sim Je Hawkshaw, 
and subsequently in posce by the French engi 
neers, MM. Lavalley, , Potier, and de Lappasert ; 
7,671 soundings Pere taken by these gentleman, and 3,267 
specimens of the bottom were b EA aps nenily t 
which could be identified with certainty as belonging to 
one or other of the formations ^h above. A [gpo- 


af the Lower Chalk being catimated by the 
«got flint. . e 
3 There le some intv as to the thigh ness cfg hes: div. ons. pas 


e Of tba Chalk on. the RE coaste iro maken 
Geol M vol, fy®Sthose of the from the 
Report ef , the 

position of the bed 


*—— — 


[March 16, 1882 


NATURE 





464 


- 


.d4PMaYS C 700707 


"wücg298—€ ‘Dt, 


A puw :[eduwg) jo deg penBojcog—t otg 
f 5 




















March 16, i882] 


NATURE 


465 


(j 





——AÀ— 


logical chait of the straits*was thus made, showing the 
outcrops of the'beds in the Channel from the Gault up- 
wards. On this ‘chart the submarine logy shown on 
the map (Fig. 1) accompanying this article is founddf. The 
outcrop of the Gault isehown, and an approximate separa- 
tion of the Lower Chalk from the Upper Chalk. It ma 
be mentioned here that the lowest division of the 

made by the French geologists, and known as the Craie de 
Rouen, does not exactly correspond with our Lower Chalk, 
which includes part of tlte overlying sub-division; the Craie 
Moyenne. The series of vertical sections (Fig: 3), which 
has been cdhstructed to illustrate the remarkable persist- 
ence of the eubdivisions of the Chalk, partly shows also 
the difference between the English ‘and French classifica- 
tions. The base of the Gault h&s been selected as an 
artificial datum line in plotting these sections. 

The Lower Greensand on the other hand is probably 
represented only in its upper beds in the Boulonnais 
while the Wealden béds are so and attenuat 
that the subdivisions made in England are unrecognisable 
in France. The Kimmeridge Clay reappears, but much 
reduced in thickness, as indeed is the case with all the 
lower secondary formations. For all these earlier beds 
rest upon an uneven rock-floor, carved out of a vast mass 
af contorted palæozoic rocks; and‘a ridge forming a pro- 
minent feature in this old surface existed in what is now 
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e 
the north part'of the Bas-Boulortais, and perhaps stood 
above water through all the earlier part -of the zoo 
Period, until it was finally su ed, beneath the, water 
ofthe Gault sea. The filling up 6f the inequalities in the 
old surface probably contributed to the more even*distri- 
bution of the Gault and Chalk. The only point at which 
the Palmozoic Rocks now appear at the surface in the 
district is in the north-east corner of the Bas-Boulonnais, 
but they have been reached in boreholes in Londor$ 
Calais, and Guines as shown in the sections. NM 
e 


It was proposed by Prof. Prestwich to 
throu hess Palftozoic rocks on the £ s that they 
are o dimensions, and protected. by overlying m 
en 


permeable strata. But their great depth has prev 
much attention being paid tô the scheme; at Calais they 
are at 1160 feet below the surface, in London 1064, and 
near Battle in Sussex they have hot been reached at 1900 
feet. It has also betn suggested that a tunnel starting in the 
Weld Clay on the English might be carried through into 
the Kimmeridge Clay on the Frefich side without encoun- 
tering the intervening Portland beds, it being gr tain 
that these watery strata might thin out and leave the two 
clays in contact. - But at the nt tfme the inquiry has 
narrowed itself-to the Chalk, the lower part of which 1s not 
only most suitable for tunnelling, but has the advantage 
of occupying the narrowest part of the Channel, 
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Fa. 3 —Sactions showing the Pegistenco.of tho Lower Chalk, 


The two schemes which are offered for. tunnelling 
through the Chalk may be briefly stated as follows :— 

I. The Channel Tunnel Company, with which Sir 

obn Hawkshaw is connected, propose a tunnel starting 

Biggin Street, Dover, with a gradient of 1 in 8o 

passing under the north spur of Dover Castle Hill, and 
thence continuing to a point on the shore known as the 
Fan Hole at a distance of 2 miles, 4 furlongs, 2°50 chains 
from Biggin Street, and at a depth of 115 feet below high 
water ordinary spring tides. From this point it will run 
across the straits to join the French tunnel, which com- 
mences near Sangatte, and as Sir J. Hawkshaw has always 
advocated a straight line of tunnel, we presume tbat such 
will be the case here. i 

2. The Submarine Continental Railway Company, with 
which Sir E. Watkin is fssociated, propose a tunnebcÓn- 
nected with the South-Eastern Railway, about two fur- 
longs west of Folkestone entrance of the Afbbotscliff 
Tunnel by a tunnel descending at a-gradient of 1 in 52 to 
the bottom of tbe No. 3 Shaft, nedr the west end of the 
S ‘are Tunnel, at a depth of 126 feet below high water 
ordinary spring tides. From this point: tbe tunnel will 
continue for about a mile towards the head of the pi 
in a direction slightly div g from the sh$re, an 
finally curving round, will fall into the Kne of the French 
tunnel near Sangnatte.* In Sir John Hawkshaw’s scheme 
the tunnel will start on the Enghsh coast in the. lower 

$ t e 
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part of the Upper “Chalk, but will rapidly reach the 
ower Ch pad Dd remain in it throughout. In 
that pro by Sir Edward Watkin, the inclined plane 
leading to the tunnel, and the tunnel itself, will be driven 
from end to end in the same bed of grey chalk which 
eon the lower part of the subdivision of tte Lower 
So far as our information goes at present it seems that™ 
the most serious obstacle will be water, and it is therefore on 
their relative liability to floctling that the proposed tunnels 
must be jud In the Belgian Coal-field, where Coal- 
medsurés are worked under secondary strata full of water, 
it is found tbat those works are dry whiqh “ {pew the 
vein,” while those which cut across the strata are invaded 
by water. For the Cqal-measures rise vp to and endeoff 
in succession against the base of the secondary strata 
(which rest unconformably upon them), so thft every bed, 
whether porous ar not, is in contact wifh the water. Jt 
is cear thes thatg level, which cut across the strata, would 
run a far greater chance of intersecting a wfter-bearing , 
rock than one which always followed thë same bed. ‘Now 
a precisely analogous position 1s held by the rocks which 
form the floor of the Channel refatively to the water 
which occupies it , strata rising to the South gast 
crop oyt in successign In the sea-bottom, and, being for 
the most py the scour of the tide, must be fully 
saturated “with water. In an imp@rmealfle bed this would, 
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make little or no difterefice to mining operations, but to 
See Bore DETE ay Me Lowe reread 
under such circumagances would be to tap a reservoir as 
inexhaustible, as the ser itself. Fortunately an excellent 
water-tight barrier between this quicksand and the Chalk 
above is provided in the Gault. The Upper Greensand, 
which lies next above the Gault, is generally thin, but 
occasionally expands rapidly from almost nothing to six 
Br eight feet, and, though as rapidly dwindling down 
again, it might under such circumstances conduct a large 
anfount of Watef. The French engineers have tested it at 
intervals by borings in the drift-ways, have observed 
that water rises from it in most cases, Bilt it is generally 
too insignificant to prove dangerous, 

That it would be advisablé to choose the most favour- 
able bed, and to follow it for the whole distance, if this 
were possible, is not to Be denied. But a study of the 
ee be necessary either to 

at least two considerable curves in the tunnd$, or 
else to make it rise and “fall with the beds, which would 
probably be prejudicial to drain and ventilation. For 
the form of the outcrop of the ‘Cault shows that close to 
both shores the sfrata are benteupwards in the form 
known to geologists as anticlinals. The outcrops in- 
cline to the north-east in such a way that the Gault occu- 
pies a position in the line of prolongation of the Lower 
Chalk, indicating clearly that ít is arched upwards at 
these points, and therefore intersects the sea-bottom 
further to the north-east than it would if it formed a 
plane surface. The anticlinal which passes near San- 
gatte is partly shown in-one of the longitudinal sections 
accompanying the map, bat would be more manifest 
in & section in the direction of the proposed 
tunnel. Again, about midway between Dover and Folke- 
stone an isolated patch of Gault appears through the 
Lower Chalk. This patch is believed to be boun on 
the south-west by a fault, not necessarily of large amount, 
and probably dying out to a mere gentle roll in the strata 
seaward. 
the French engineers calculated the position of three 
horizontal lines following the top of the Gault at a depth 
of 50, 190, and 150 mètres respectively below low-water 
mark, and one of these has been placed upon the map 
accompanying this. article. The i ities of the sur- 
face of the Gault are shown by this line in the same way 
that the inequalities of the ground are shown by a contour 
line. 


` The thickness of the Lower Chalk is such that in spite 
of these undulations in the beds a tunnel originally 
planned to run near the middle of the subdivision, might 
continue a i course with an unchanged gradient, 
and still remain with its limits. But if running near the 
top a inal or downward bend would bring the Upper 
Chalk into the line of the tunnel, while if running near 
ehe bottom, an anticlinal or upward bend would bring in 
the Gault. It is obvious then that a tunnel traversing the 
Tower portion of the Chalk, oy encountering an anticli 
would be compelled to bend towards the north-east irt 
order to rve a constant gradient, and at some 
time avoid touching the Gault. It is believed the 
route ffPPocat&i by Sir E. Watkin is so planned as to 
round the two anticlinals described above, as occurring 
on*either side of the Channel. I$ remains to be seen 
whether the farm’ of the beds Will admit of its being 
carried in a straight line, and at.the same time in the 
bettom beds of the Chalk, for the remainder of the 
distance. the route p by SireJohn Hawkshaw, 
ethe effect of an qnticlinal would be to bring up the lower 
‘beds of the Chalk into the line of tunnel, and would there- 
fore not be unfavougable; a clinal might probably 
kic dabo T Chalk with flints, which, as will be 
subsequentlyais not desirable. 
A similar source of uncertainty exists’in the. possible 
Qecurrence bf fauls, thas fs, lines of fratture in the strata, 
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o make the lie of the beds more intelligible, : 


[Mdrch 16, 1882 


e 
on one side or other of which they have been vertically 
shifted. The Gault in mid-channel being presumably 
about 50 or 60 feet thick, a fault of this amount might 
bring she base of the Chalk and the top of the Lower 
Greensand face to face. The su ine mapping, how- 
ever, if it can be trusted, shows that it is very improbable 
that there is a fault of this amount in the channel A 
fault would displace all the beds of the Chalk in succession 
y or nearly so, but its effect would be less percep- 
tible higher in system where*chalk would be thrown 
against chalk, than at the base where chalk might be 
thrown against the Gault or Greensand. It remains to be 
considered which of the subdivisions of the is the 
most suitable for operations, and whether cient differ- 
ence pe S ern Dinca AN. ratie pins 
ence the ian miners di y appli to the 
Channel Tunnel , 
The lower part of the Grey Chalk, the lowest sub- 
division of the Chalk ‘as shown in the table, is uni- 
stated to be very impermeable. Prof. Prestwich, 
in the “ Water-bearing Strata of London," p. 63, states: - 
* The lower beds of the Chalk are generally so argillaceous 
that the rock often puts on the character of ye eere 
clay, which on to air and water to a 
tenacious mud, When first expose its colour is bluish 
Fee oe it becomes white or nearly sp as a ae 
ev ere form a generally im eable mass 
Panes the Upper and the Middle Chalk above, 
and the Upper Greensand below.” The Grey k or 
Craie de Rowen: about 60 to 70 feet fromeits base, 
throws out springs. The powerful spring of Lydden 
Spout, for le, is thrown out at about this horizon, 
Wie a small h t, bably the continuation of that 
infefred by the French in the Channel, slightly disturbs 
the beds. Springs are observable also on the French 
coast between Sangatte and Wissant at this horizon. 
The compact nodular Chalk is very impermeable; Prof. 
Ed. Hébert (Bul? Soc. Geol. de France, Ser. 3, t. iv. 
p. 60) states that the highest part of the Chalk with- 
out flints is le as regards impermeability to 








the Craie de Rouen itself; it has never yielded water in 
any of the Artesian wells near Paris, and is always clayey 
when met with at great d The various sub-divisions 
which constitute the Lower Chalk form the uadercliff fram 
about two miles east of Folkestone, as far as the South 
Eastern Railway Terminus. Dipping enuy Aora to 
the north-éast, they were reached at 249 feet below sea- 
level at St. Margarets Bay in Sir John Hawkshaw’s ` 
borehole.: 

The divisions of the Upper Chalk, namely the Chalk 
with flints, and the Chalk wıth few flints, differ chiefly in 
thd mode of occurrence of the flints; in the former they 
occur in layers, in the latter they are scattered and far 
between. This difference is important, for the layers ` 
of flint often give rise to channels by which water cir- — 
culates in the chalk. The chalk with a few flints occu- 


‘| pies the beach from Dover Castle eastwards, until it is 


succeeded in due course by the Chalk with layers of 
fliBts The eee out a few sprin a latter a 
large number, an d prd agreed t the Upper _ 
Chalk, and particularly chalk with layers of flints, is 
the ee watered part of the formation. "- 
elhe ci ion of water in chalk takes place princi- 
pally’ by means of fissures, the dnfissured rock of 
such close texture as to be practically impermeable. . 
Prestwich, for example, has estimated the relative per- 
meability of chalk and coerse.sand to be as I to 6400. 
But when the fissures are numerous, and the rock con- 
tains layers of flints, the water is enabled to circulate with 
freedom. The Upper Chalk 1s more liable to fissures 
Ez the argillaceous flowed division, and for this reason 
excels it as a water-bearing formation. B 
F have been with 
aa aiana Kor e paper D Bir Toriy in the Querieriy Jowrmal 
e Science for apal, 1873. 
a is : - i . 
LOI 
o E e 


March 16, 1882] 


. 

Now the principal differance between the two proposed 
routes consists in the fact that Sir E. Watkins’ tunnel 
starts in the impermeable portion of the chalk with a 
view to following it all across, while Sir J. HawWshaw's 
tunnel starts in the lower part of the VP and 
descends subsequently into the Lower Chalk, probably 
into that portion of it whicb, as stated by Prof. Hébert, 
is less parmeable than the Craie de Rouen itself. The 
possible difficulties that may arise from following the base 
of'the chalk too closely have already been pointed out. 
It remains to be seen how far the fact of starting in the 
Upper Chalk is prejudicial. : 

a spite of the vast quantities of water that have been 
obtained the Chalk! there are many instances of 
wells and deep bore-holes hawng failed to obtain a 

Y. A well at Dover Castle, 363 feet deep, or 1} feet 

w low-water mark, and with a tunnel 160 feet long at 
the bottom, can be pumped dry in three hours by a 
30 horse-power engine (Statement by the Committee of 
the Channel Tunnel Company). Deep bore-holes, such 
as those at- Harwich, Ham d, Calais, and Grenelle, 
though traversing the whole Chalk syst have been 
unsuccessful, and many other instances might be quoted 
to show how uncertain is the amount obtainable by this 
means, The plan adopted at Ramsgate, and afterwards 
at Brighton in consequence of the supply fromi wells 
being inadequate, throws much light on the circulation of 
water |n chalk Mr Easton (Brit. Assoc. Rep. 1872) 
states that a well was sunk, and the direction of the 
fissures having been ascertained, a tunnel was driven at 
right angles to them, so as to intercept the greatest 
number in the shortest distance. -Such a tunnel driven 
under Goldstone Bottom traversed 160 feet of solid chalk 
without finding water. It then encountered an enornfbus 
fissure ylelding rooo gallons per minute. This was fol- 
lowed at about the same interval by another of about 
equal capacity. At the Lewes Road the fissures were 
about 30 feet apart and yielded about 100 to 150 gallons 
per minute. At Ramsgate the supply was obtained by 
driving parallel to the shore at t low water-mark. 
The fissures were observed by Mr. Easton to run at about 
right angles to the coastline, so that it is clear that a 
tunnel might have been driven in this direction for a long 
distance without cutting a fissure. That a tunnel can be 
driven even.in the most favourable situation for tapping 
water has been proved by Sir J. Hawkshaw, who, in the 
discussion which followed Prof. Prestwich's paper (Proc, 
Inst. C.E. xxvii.) stated that “he was now completing at 
Brighton a tunnel of 54 miles in length wholly through 
the Upper Chalk and below the level within a short 
distance of the sea, There was a large amount of water 
from land-springs. The quantity of water pumped varied 
from 8,600 to 10,000 ons per minute. This was a 
large quantity, but it did not prevent the tunnel from 
seal Fea) The same length of tunnelling taken sea- 
wards at a greater th might have carried the works 
clear of these. di ties, for there is reason to believe 
the fissures are most numerous and widest above or near 
the sea-level. 

These fissures, originally mere cracks due. to unequal 
contraction or expansion in the mass of the chalk, owe 
their enlargement to the of water through them, 
acting partly mechani aly by ee party chemically 
by dissolving the car € of lime, ough they ara 
met with at considerable depths, as for instance in the 
borehole at St. Margaret's Bay, where a cavity of 3 feet 
depth, and filled with salt water, wes found at 209 feet, 
yet they are most numerous where the circulation is most 
Auv fandy, about the watef-level. It is at this level, 
as wel as above the«outcrop of an impermeable bed, that 
the largest inland springs occur, and it is at the sea-level 

* In the discusslon on 2 paper by Mr. Lucas (Proce Inst. C E. xlvi, 


Homersbam stated that 11,050,000 to 1,000,000 daly 
taken from the chalk in an ares of 150 square miles about London for sne 
- .. . 
e Š e 
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that the largest quantity of water efcapes from the cliffs 
on the coast Beneath the waters of the Chafinel there 
may be but little movement in the fSck-water, anf what 
fissures or faults may exist, as well as the channels follow- 
ing the layers of flints are probably more or less choked 
from long disuse. While therefore it is not likely that 
the approaches to 2 tunnel can be made under the coast 
in the Upper Chalk without meeting with much water, ij 
does not necessarily follow that the uantity will be so 
great as to be utterly unm ble. t it is expected 
to be considerab may be inferred fror a statement by 
Sir John Ha w in tbe discussion before referred to, 
that the engines used in the Brighton ‘tunnel “ were, in 
the aggregate, of 150 horse-power, t provision had been 
made in estimating the possible cost of the Channel 
tunnel, for engines of about 2000, horse-power.” 
hasa ally, it may be stated that the works, so far as they 
gone, have confirmed the iogs formed‘as to 
the Buceo the rods The gshaft-at the west end of 
Abbot's Cliff Tunnel. has been taken to a depth of 160 
feet, and a drift-way carried in the Lower Chalk for 


1100 yards in the line of the tunnel pgoposed by Sir E. 
Watkin, without ph water, On: the French side 
two shafts have been sunk near Sangatte to a depth of 
280 feet, entering the Craie de Rouen at the sea-level, and 
a has been driven in a north-easterly direction at 
about 170 feet below the sea-level, with trial holes at 
intervals to the Gault, which is about 7 feet below. A 
little water issues from these, but the total amount that 
has to be pumped does not exceed 80 gallons a minute. 
Up to the present time no further trials have been made in 
the Up Chalk at the spot selected for the works by 
Sir J. Hawkshaw. A. STRAHAN 





SIR CHARLES WYVILLE THOMSON 


THE news of the death of Sir Wyville Thomson, on 
the roth instant, from the effects of paralysis, will 

be received with general regret. Sir Wyville was ony 
his age. On the return of the Chal- 

, we gave so full an account of Sir Wyville’s life 
work og xiv. p. 85) that we need not go over the 
same ground again. ; ; 
Charles W Thomson was 2 descendant of an'old 
Scottish y which had long resided at Bonsyde, Lin- 
ligbgow. His father was surgeon in the service of the 
East India Company. Born at the family residence on 
March 5, 1830, Wyville Thomson became, at the of 
rear ons; a lecturer on Botany in King’s College, 
A een. In 1853 he became Professor of Natu- 
ral History in Queen’s College, Cork; but he had only 
been there a year when he succeeded to the Chair of 


Mineralogy and Geology in Queen's Coll Belfast. 
In the expeditions of Ligktwing and Porcupine in 
1868 and 1869 he took and discoveries then 


made im regard to the of the Atlantic Ocean he 
subsequently gave to the world in a work entitled “The 
Depths of the Sea." - On the resignation of Prof. epi 
Prof? THbmson was elected Regius Professor of N 
History in the University of- Edinburgh, wem his 
abilities as a lecturer raised the class of roology to 
a position of great importance, the n'imbers attent- 
ing it being probablf uneque Of the famous 
expedition in the .C, er, Prof.. 
appointed the soientific chief. Lea England im 
1872, the explorig party was absent for and a 
half years, during which time 68,890 mil were traversed, 
and systematic o tions made at 362 stations in the 
open-sea, notes being also made oa land and im shallow 
water, as opportunity offered. The ‘natural higtary and 
other collections obtaingd were very, extettsive. 
large ions were from time to time sent home to 
burgh, whgre the head offic of the expedition was 


subsequenfly established; and i? was Gnly approprjate °e 


omson was ^ 
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that as he had geth@red them from the previously “ un- 
aome TEn of ocean” in all climes, the direction of 
the work of describmg and reporting upon the eee 
should, be entrusted a the Treasury to Prof. Thomson. 
For the last two years, however, Prof. Thomson has not 
been able to do much in connection with this important 
work, which has, in consequence, largely devolved upon 
ps able first assistant, Mr. John Murray, who, in the 

ginning of the present year, was on account of the 
state of health gf his chief, appointed director. 

Immediately op his return to this country from his 
extended voyaging, Prof. Thomson’s serviges to the cause 
of science were Acknowledged in various quarters. On 
june 27 he received the honour of knighthood; the 

oyal Society of London awarded him one of its gold 
medals; and in July of the same year he, along with the 
other members of the scientific staff of the Challenger, 
were entertaineg at a banquet in Edinburgh, at which the 
toast of the evening wag proposed in eulogistic terms by 
Prof. Huxley. Subsequently, when, along with Emeritus 
Professor Balfour, he went as the representative’ of the 
Edinburgh Senatug to Upsala on occasion of the ter- 
centenary of tha» ancient University, the King of Sweden 
created him a Knight of the Order of the Polar Star. Sir 
Wyville was also an LL.D. of Aberdeen, a D.C.L. of 

. Dublin, a Doctorof Philosophy of the University ie 
a D.Sc, a Fellow of'the Royal Societies of London an 
Edinburgh, of the Linnean Society, and of various foreign 
and colonial institutes. In 1877 Sir Wyville was ap- 
pointed to deliver the Rede Lecture at Cambridge; and 
In 1878 he presided over the Geographical Section of the 
British Association at its meeting in Dublin. In addition 
to numerous memorials on zoological subjects, and con- 
tributions to the proceedings of the scientific societies 
with which he was connected, Sir Wyville also wrote a 
ee account of the general results of the Chal- 

weer Expedition, which was published in “two volumes 
under the titles of the “ Voyage of the Challenger—The 
Atlantic.”’ 

After his return in 1876 from the voyage of the Chal- 
lenger Expedition, 1t was remarked that his long spell of 
travel hâd not brought increased physical vigour; but it 
was not until 1879 that his condition gave his friends 
serious cause for uneasiness. In June of that year he 
was prostrated by an attack of paralysis, and unable. to 
conduct his class of Natural History in the University 
Edinburgh, and the important undertaking in which He 
was engaged, of directing the working out of the Chal- 
Jenger researches, with the view of furnishing to the 
world a complete record of the results, had to be laid 
aside, only to be intermittently touched in before the 
time came when he had to resign it entirely into other 
lands. *[In October last he resigned his Chair in the 
University, and we believe that arrangements had just 


* been completed by the Senatus in respect to his re- 


tinng allowance. Some four mopths ago he had a 


second paralytic attack, smd since then his health 
E been feeble. He died on Friday morning at three 
clock. * e « 


Thade ts of roBlogy to which he devoted most 
attention were thbse hick inchided the corals, crinoids, 
agd sponges, amd upon these his opinion was regarded as 
of great weight. In the Univérsity he was held in 
- esteem by Bis*colleagues of the Senatus, and among the 
grudents he wag exceedingly popular. „In private te he 
wats regarded by his friends as possessed of a kindly and 

. hospitable*disposition, ` 
E» Wyville Thomson married a sister of the late Mr. 
Adam Dawson of Bannytoun, Linlithgowshire, for some 
ytars Provost of Limlithgow, hose father also occupied 
ibamame honeurable position for the greater part of his 
life. He ds survivéd by Lady Thomsog and one son, an 
M.A. of the University ef Edinburgh, who is at*present 
.* engaged in the study oblaw. DLE. 


—y 


THOMAS ROMNEY* ROBINSON, D.D. 


HOMAS ROMNEY ROBINSON, D.D., F.RS., 
ac death we recorded in our last issue, was bom 
in Dublin on April 23, 1793. His abilities and genius 
seem to have been manifested at a very early age, and 
his first ap ce as an author dates so far back as 
1806. On that occasion his venture was enti “Tuve- 
nile Poems by Thomas Romney Robinsog, to which is 
prefixed a short account of the Author by a Member of 
the Belfast Literary Society :” Belfast, 1806. The book 
contains a number of written by the author at 
various ages below thirteen. Dr. Robinson’s last pubh- 
cation is in the Philosophical Transactions for 1880, and 
it must be regarded as g curious circumstance in literary 
history that an interval of three-quarters of a century 
should have elapsed between Dr. Robinson's first appear- 
ance as an amateur and his last. 

In the year 1814 Dr. Robinson was elected a Fellow of 
Trinity College, Dublin, and he was for several years 
engaged in lecturing in the University as Deputy Pro- 
fessor of Natural Philesophy. In connection with his 
labours as a teacher he published in 1820 a volume en- 
titled “A System of Medicine for the use of Students in 
the Dublin University." 

After a residence for nine 
Dr. Robinson accepted the 
was in the gift of Trinity College. jRobinson’s career in 
the University was thus finished the year before Hutnphrey 
Lloyd, the late Provost, was elected to a fellowghip. 

Dr. Robinson did not long remain Rector of Ennis- 
kilen. In the year 1824 he exchanged the living of 
Enniskillen for that of Carrickmacross ; and of his eccle- 
-siasical career there is little further to note, except that 
about half a century later (in the year 1872) e was 
nominated a Preben of St. Patnck’s Cath Dub- 
lin, and that several of his sermons have been published. 

Dr. Robinson is principally known to fame by his con- 
nection with the Armagh Observatory. The observatory 
at Armagh was founded in 1793 by Primate Robinson. 
The endowment of the observatory, as well as that of a 
public library, arose out of Primate Robinson’s scheme 
of forming at Armagh a mweny which might serve for 
the education of the North of I d. Itis needless to 


ears af Dublin University, 
ving of Enniskillen, which 


say that the greater of the Primates beneficent 
scheme was never realised. At his death the meridian 
instruments he had ordered for the observatory seem to 
have been countermanded by his heirs. The two suc- 
ceeding primates bad but little interest in science, and it 
was not until they were succeeded by Lord John George 
Beresford, the late Primate, that any further steps were 
taken. Primate Beresford presented to the observatory a 
transit instrument, a mural circle, and an equatorial re- 
flector of fifteen inches’ aperture. The first of these was 
erected in 1827, and the last in 1835. It was in the ye 
1824 that Dr. Robinson was appointed director of the 
Armagh Observatory. He threw himself into the "work 
of practical astronomy with the greatest zeal and success, 
aud the celebrated “Armagh Catalogue” is a noble 
monument of his assiduity and skill This catalogue, 
though not published until 1859, contains many observa- 
tions of stars between the years 1830-40, of which we 
ssess few Contemporary observations. Qn this account 
e h Catalogue has a @istinct value, and it has 
been much used by Argelander in his investigations of 
the prober motion of 250 stars in vol vii. of the Bonn 
Observations. e 
The mural circle af Armagh was subsequently furnished 
with a new telescope hawng an ebjective of 7 inches” 
aperture, and with this 1000 of Lalagde's stars, nearly all 
*between 60 and 7:5 magnitude were 1e-observed in 1868- 
76, an@ the results have been published in the Transac- 
tions of the Royal Dublin Society, new series, vol. i. 
Dr. Robinson's determination of the constant of nuta- 
tion also deserves notjee, though for reasons which need 
* . 
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not now be discussed it hag never come into practical use 
among astronomers. 

The celebrated cup anemometers, now so extensively 
used, are an indication of the practical skill and infenuity 
by which Dr. Robinson was distinguished. The very 
latest scientific labour of his long life was a redetermina- 
tion of constants of the cup anemometer. This was 
accomplished’ by experiments on a very large scale, in the 
dome of Mr. Grubb's workshops, at Dublin. The results 
of these labours have bten published in the PA. Trans. 


1878-1880, 
Considerg that Dr. Robinson was an author before 
-the battle of T that he was elected a Fellow 


before the battle of Waterloo, and that he was made 
director of the fone ObservatBry within a year or two 
of the death of Sir W. Herschel, it is not surprising to 
find that Dr. Robinson's scientific friends and associates 
belonged mainly to the past generation. In that past 
generation, Dr. Robinson occupied a distinguished and 
remarkable position. He was intimately associated with 
the late Earl of Rosse in all those memorable experiments 
which culminated in the great reflector at Parsonstown. 
He was the frend of Sir James South, of Sir Wiliam 
Fairbairn, and of many other celebrities. His wide 
sympathy, his geffffe and invariable kindness, his won- 
drous stores of knowledge, his charming powers of con- 
versation, his brillant eloquence, were qualities universally 
recogrfised, and caused him to be welcomed and beloved 
in many qrcles besides those purely scientific. 





NOTES 
WE learn that Dr. [Inggins obtained a photograph of thaspec- 
trum of the great nebula in Orion on the 7th inst., and that in 
addition to known Imes, it shows a strong line in the ultra-violet. 


THE death is announced, at the early age of forty-six years, 
of Piof. A. Fieire Marreco, who filled the Chai of Chemistry 
in the Newcastle College of Science. Prof. Marreco had a con- 
mderable reputation ns a working chemist, and did much to 
promote the cause of science in the north of England. 


Tux death is announced of Herr J J. Sievers, the well-known 
astronomer, who died at Alona on February 22 last, aged 
seventy-seven 


AT the dinner given by the Lord Mayor on Satuday to a 
large number of gentlemen who have shown an interest in the 
Smoke Abatement Exhibitlon, Mr. Shaw Lefevre pointed out 
that we had advanced nothing in the cure of London fogs since 
the days of Evelyn, who gave great attention to the subject. 
Mr. Ernest Hart, the Chairman of the Committee, spoke of the 
logs by dirt and the loss by darkness, amounting to many mil- 
Lons, occasioned by smoke and fog; and, referring to the late 
exhibiton, said the scientific results were most satisfying and 
encouraging. Many excellent inventions proved the perfect 
practicability of abating smoke from domestic grates, and 
especially from kitcheners (which were now the greatest 
offenders), and there was not an industry m the country which 
would not be benefited by an application of some one or other 
of the eahibite® Mr, Hart adduced some striking stahstigs to 
show the serious loss of fife by the recent London fof’, and 
stated that during these fogs he had telegraphed, to various 
place just outside London, and found that the weather was 
clear and beautiful, Surely s&me earnest effort will now be 


made to ebate the senpus nuisance. 


IN a note on tke appointment to the Edinburgh Natural 


History Chair, the Spectater of Mach 11 says: ‘(There wa 


great, though not obtrusive, dissatisfaction in Scotch educa- 
tional cucles, and evenebeyond them, at the unpreaedented delay 
of the Home Office in filling up the Chair of Natural History in 
h as oe 
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the Unrversity of Edinburgh, whic Si» Wyville Thomson long 
ago resigned. The post is the academic blue riband eof natural 
science in Great Bntain, The annual emeluments, betyreen fees 
and endowment, come to close upon 200, The work of the 
Chair is not arduous, and the occupant has the advantage of 
living in the most charming of provincial cities, and of being 
llonised by its society. Some of the most eminent biologists 
in the United Kingdom, including the Professors of Natural Hw». 
tory in the three other Scotch Universities of Glasgow, Aberdeen, 
and St. Andren’s, are candidates for the Chair? Bft Lord R8se- 
bery, with whom, f Under-Home S , the appointment 
virtunlly lies, is understood all over the country—we hope falsely 
—to be demrous to appoint Prof, Ray Lankester, of University 
College, whose cause is actively champloned by Prof. Huxley. 
Able as Prof, Ray Lankester iz, we should greetly regret, in the 
interest, of Scotland, to see the appointment of so very relent- 
less% champion of vivisection, nay, even ef a large extension of 
vivisection, to a Chair of influencebin Edinburgh." This is a 
fine instance of good taste and sound judgment. If Prof. Lan- 
kester's high qualifications are recognised, Lord Rosebery is 
not likely to be influen&d by a bye que&hgn, urged especially 
in such & way from such a quarter. 


THE Society of Chemical Industry has proved so far successfu] 
that they have been able to begin the publication of a Jeurwal 
intended as a “Monthly Record for all interested in Chemical 
Manufactures.” The first number was published in January, 
and contains various reports connected with the Society and its 
branches, a paper on Artificlal Indigo, by Professors Roscoe 
and Baeyer, and a number of interesting notes. Prof, Abel's 
address at the opening of the London section is of great interest 
as showing in a great variety of instances the intimate dependence 
of manufactures on success in improvement of chemical processes, 
and advanceein chemical research. ‘It is, indeed, I submit,” 
Prof. Abel said, ‘‘the special duty of this section of the Society 
to demonstrate, by its activity, how intimately interested in the 
advancement of applied chemistry, physics, and mechanics, are 
a large number of trades which are practired in the metropolitan 
area, and how closely allied to each other in regafd to ther 
interests in the development of chemical and engineering science 
aro many trades which, to the general public or the superficial 
observer, would appear to have little interest in common. Cer- 
Saintly, in no part of Her Majesty’s kingdom, I may say of the 
universe, can be found congregated together so great a variety 
of important manufacturing trades—all of them deriving direct 
advantage from the advance and the application of sclence—as 
exist within our metropolitan area and its immediate environs. 
Thus, among those whose trades, pursued in and around the 
metropolis, may be conndered to baing them within the possible 
scope of activity of a society founded for the advancement of 
chemical industries, we have the manufacturers of definite chd?* 
mical products, of drugs, and of pharmaceutical preparations, of 
white lead,and other mineral colours, of varmshes and lacquers, 
of all the various products of coal-tar distilahon, from creosote 
and pitch to dyes of the greatest beauty and purity ; of manures, 
of cements, of candles, soaps, and lubwicanfi; tiff fftiners of 
sugar, of oils, and of metals; brewers, distillers, tanners, makeis 
of glue and mre, of poftery, stoneware, and glam, of gunpowder 
and pyrotechnic compositions, of waterproof fools and insulating 
matenals,  Extexaive as this list is, ıt might probably be added 
to considerably." e It is evident there is ample for tht work 
of such a society as this, and on its present lines is likely to dg 
much good. . HE: 


Pror. HAXCXEL, of Jena, has now*concluded the xodfUpical 
work he wns conductingon the south cgast of*Coyfbn durtag two 
months, and haf sent over fifty cases with natural "history collec- 
tions to Jena. © H$, fesearches afgthe Ceylon céral reefs wee 
* 


" | 


highly successful, and g tthe discovery of meny new species, 
During Felyusry Prof, Haeckel visited the mounteins, and by 
now is probably on hig.way back to Jena. 


THE existenot in Northern Rusia, and especially in the neigh- 
bourhood of St. Petersburg, of a bottom-moraine, like that 
which covers Sweden, Finlend, North Germany, and the north 
of Britain, was long doubted, The researches of Prof, Inost- 
rfhtreff along the diggings of the new Ladoga canal (Memoirs 
of jhe St. Petersburg Society of Naturalists, vol. xi.) do 
not leave, however, any doubt on this Mjbject. The De- 
vonian rocks which appear between the rivers Syass and 
“Svir (the geological map of Prof. Helmersen having to be 
modified in this respect) are covered with a thick sheet of 
typical bottom-moraine, It consists of a grey or reddish, 
unstratified and earthy mass bf sand and clay containing both 
amall rubbish and great boulders, sometimes to feet in der. 
The boulders 'confíst *of Du. DM Eus du rr 
- these last being most numerobis, and exhibiting beantifal polished 
end scratched surfaces, At some places the thickness of the 
bottom-moraine reacheg 14 féet, and it Js interesting to observe 
how the advance of the ice-sheet has folded and plaited the 
ends of the Devonian strata, the moraine matter being sometimes 
thrust between them. The washed and stratified sands which 
cover the bottom-moraine oontain numerous remains of pre- 
historic man. These researches of Prof, Inostrantzeff are com 
pletely confirmed by those of M. Dokcutchaleff, who has explored 
the ridges of sands and gravels (osar) on the eastern coast of the 
Gulf of Finland. While several of them are simple dunes, 
kames, or eskers, others are completely composed of typical 
glacial gravel (Aressstemsgrus of Swedish geologists), or of the 
same gravel covered with a mantle of more recent stratified 
sands, Both are of morainic origin. 


AT a recent meeting of the Aslatl Society of Japan, rays the 
Japan Mail, Prof, John Milne, of Tokio, read & paper on the 
Kore-pod-guru, or Pit-dwellers of the Island of Yeso, Thi, 
name is that used by the Ainos, and means, literally, ‘‘ people 
having depressions.” According to the Aino accounts this race 
lived in hufs built over holes, and knew the art of pottery. Mr. 
Milne found and examined pits on a small island near Nemuro, 
the nofth-east port of Yeso, and among the Kurle Islands. 

' Near them were found flint arrow-heads and fragments of 
earthenware, The Japanese ray that the pita, which are 
rectangular in shape, were inhabited by a race of Kabiée, or 
dwarfs, which was exterminated by the Ainos, In the extreme 
north of the Kuriles Mr. Milne met with the aborigines of these 
islands dwelling in huts built over pits, which were, in general ap- 
pearance, identical with the pits found farther south, In Saghalin 
and Kamscħatka also, certain tribes dwell in pits, The general 
conclusion to which the writer comes is that the modern repre- 
Tentatlves of the -pit-dwellers are the Kurilsky, and some of the 
inhabitants of Saghalin and Kamschatka, who, like the Esquimo 
of the Atlantic sea-boerd, had in former times extended much 
farther south, Several facts werd also adduced tô show that the 
shell- of Japan were of* Aino formation, Mr. Milne 
suggest the haity Ainos were connected with the hairy 
Papugns, who at onetime extended from their present home in 
the south in a continuous line through th Philippines to Japan. 
Malay races invadta this Ine in the Philippines, so that all that 
. remain of the aborigfhal stock are the hay Aeta. In Formosa, 
Oshima, Satzurpa, and other parts of Japan, lieks of the hairy, 

round-faoeg Aino type are still to be found. The 
moderh Japanese invaded the line from the direction of Corea, 
and agjhey exterminated qf Mrove the Aino towards the north, 
the Aing in his turp pressed upon the Xore-sobgrrx, who ro- 
treafed to more«orthern Mgions, leaving behind chim, as indica- 
tions of hls fo presence, the pit-like degrassioga found m so 
xgany parts of Yeso, *In the$di«en«slon which followéd, Mr. 
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Satow remarked that the old Japanese chronicles indicated the 
presence in Eastern Japan of other tribes of barbarians besides 
the Alnos. He agreed with Mr. Milne's theory of an early 
Mongolðid immigration, which probebly came by way of the 
Korean peninsula, and was established $n the western provinces 
before the advent of the ancestors of the ruling family, who * 
entered Japan from the south of Kiushiu, and were probably of 
A SOCIETY for the study of ‘the French ilanguage which has 
been established amongst the Japanese in To is about to 
publish a complete history of the country in Fren a 
THE annual prize of the Russian Academy of Sllences, bear- 
ing the name of Academician Brandt, hes' been awarded to 
Prof. K, Meller, for his researches on the Russian Coal-basins, 
The prize cf Prof. Bounigkovsky remained unawarded, few 
larger works of value having been published last year in Russia 
in the Natural Sciences Department. 


IN a paper on ‘! Air as an Anssthetic," by Dr, C. 
Binz, of Bonn, in the Berlin Marica! Seurnel (1882, 1 and a), 
the author brings forward a number of interesting experiments 
on the effect of breathing small amounts of ozone. The gas waa 
in all instances employed mixed with air Of produced by the 
silent discharge. The effect on small animals was very marked, 
first becoming somewhat unquiet, and then the breathing less 
frequent, a state of torpor finally enmfing. No appreciable 
action on the heart appeared to have teken place at this stage. 
The bodily heat however becomes much lowered, and irritation 
and inflammation of the air-pesseges, causing vomiting, ensuing. 
The experiments with human beings show considerable differ- 
ences fh effect on individuals, Generally sleep ensued in from 
seven to twenty minutes, being preceded by a feeling of greater 
ease in breathing. The sleep was generally alro very deep, 
being followed by a tired sensation for some minutes. The 
continuation of the experiments demonstrated, however, that 
although omone is not by any means so irritating and destructive 
in its effect on delicate membranes ss hitherto stated, it would 
be quite inrpossible to employ it es an ansesthetic to replace 
nitrous oxide. _ : 

A RICH discovery of Lacustrine relics has been made at 
Steckborn, on Lake Constance. They consist of flint and bone 
implements, pottery, bones of animals now extinct, and a 
quantity of wheat aad cats. The relics have been placed in the 
Frauentfeld Museu. 


Dounina last year the Council of the Meteorological Society, 
having regard to the rapid progress of late years in statistical . 
meteorology, and the uncertainty that still prevails regarding 
important questions relating to the physics of the atmosphere, 
considered it desirable that the Society should supplement the - 
ordinary observations by a series of well-conducted experiments 
destined to throw light on such questions as the vertical decre- 
ment of temperature, the rate of ascension of vapour, the height 
of cloud-strata, the variation in the velocity of the wind at dif- 
ferent elevations, kc. Steps have been taken during the past 
week to make observations on the first of the questions by the 
placing of thernforreters at the summit and base of Boston 
Chutch®Tower, whic’ is 270 feet high? This tower is admirably 
situated for making such experiments, as it is isolated and free 
from any o ns, and the ground is quite flet for miles 
round. By permissicn of he vitar, Canon Blenkin, the instru- 
ments have been placed as follows :—At the summit one of Dr. 
Siemens’ electrical thermometers kindly pfaced at-the Society's 
disposal by Messrs, Siemens Bros. and CÓ.) and an ordinary 
thefmometes sre mounted in a small screen fixed to one of the 
pinnacles of the towers on the roof of the belfry, which is 170 
feet above the’ ground, a Stevenson screfn has been mounted 
containing,maximum, minimam, dry and wet bulb thermometers. 
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In the churchyard, another Stevenson screen has been fixed con- 
taining a similar set of thermometers, for comparison with those 
above. All the thermometers will be read every morning at 
hine o'clock. The electrical thermometer consists of a coil of 
wire wound round a cyffndrical piece of wood inclosed in a small 
brass tube, a third wire is Joined to one of the wires, and the 
three ingnlateji by gutta-percha, form a light cable which is 
. brought down to the base of the tower and connected to a gal- 
vanometer, the terminala'of which are in connection with the 
two poles of a six-cel] Leclanché galvanic battery. The instru- 
ment 1s rea& by depressing a key, which causes tho needle of the 
galv&nometes to deflect ; a pointer or vernier (moving a contact 
Toller upon a wire in a circular groove) is then pushed to the 
right or to the left upon a divided scale until the needle remains 
stationary on the rero point, when the electrical resistance of the 
wire is measured upon the soale. The number indicated by the 
vernier is then read off, and by referring to a table of equivalents 
the actual temperature in degrees of Fahrenheit 1s readily ascer- 
tained. Simultaneous readings of the electrical thermometer at 
the summit of the tower and of the dry bulb thermometer in the 
churchyard will be made frequently during the day by the verger 
of the church, 

A RUSSIAN naviTÜfücer has invented a very Ingenious apparatus 
for ascertaining the depth of the sea without the use of a costly 
and heavy line. Indeed, no line et all is used. The instrument 
consists of a ploce of fead, a small wheel with a contrivance for 
registering the number of revolutions, and & float. While the 
apparatus sinks, the wheel revolves, and the registered revolu- 
tions indicate the depth. When the bottom is reached, the lead 
becomes detached, the float begins to act, and the machine shoots 
up to the surface, where it can easily be fished up by a net and 
the register read off, 

' Pror, WEGMULLER, the eminent Munich sculptor, is hard at 
work at the monument of Baron Justus von Liebig, the eminent 
chemist, which will be erected in the Public Gardens at the 
Maximilian’s platz of Munich, It is of Carrara marble and over 
life size. 

THe enterprising people of Paisley, near Glasgow, aré to 
have a popular observatory attached to their Free Library and 
Museum, mainly through the liberality of Mr. Thomas Coats, 
who, with the assistance of Prof. Grant, of Glasgow, has not 
only purchased ù suitable equatorial with all necessary adjust- 
ments, and a cupola, but is erecting a tower for the reception of 
the instrument, Similar institutions in the provinces might take 
a hint from Paisley, 

M. DE Freycinet, the French Minister of Public Affairs, 
has declared himself 2 candidate for the next ‘election to the 
Academy of Sciences, to fill the seat vacated by M. de Bussy's 
recent death, His claim is grounded on the publication of 
books relating to engineering and the integral calculus. M. Paul 
Bert, the late Minister of Public Instruction is also offering him- 
self for election, but in the section of Surgery and Medicine. 

Baxvrz, in continuing his investigations on indigo (Berichte, 
xv. 50), arrives et probable structural formule for the mole- 
cules of this compound and some of its derivatives Some 
light has been thrown on chemical changes which occur in 
the manufacture of yelni? prussiate of potash by the observation 
of Remsen (Aser. Chem. Ful, til, 134), that a a cyanide of tron 
is formed when iron, which has been reduced by hydrogen and 
organic matter, la heated with metalli¢ sodium in an atmosphere 
of hydrogen. 

JHE Panama Star“end Herbld of Monday announces that an 
earthquake has occirred in Costa Rica, by which the towns of 
Alsjuele, San Ramon, Grecia, and Heredia have bean destrofed. 
Tt was at first stated that several thousand, persons had perisbed, 
but according to later information, the loss has been grossly 
exaggerated. .. e 
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From April 11 to 16 a Pedagogical Congress will meet at 
the Sorbonne, under the presidency of the Frenclw Minister of 
Public Instruction, who will be, a, in former years M. Ferry. 
The male public teachers will, as in 1881, sen? their delegates ; 
but & great innovation will take place—the female teachers will 
for the first time enjoy the same privilege. The Journal Offcid 
hasalreidy published tho progratme of questions which wil ba 
discussed in this characteristic session, 


MOVEMENTS of the ground appear to be ngw gging on ip the 
jum. M. t has lately pointed out that villages that were 
invisible to each other at the beginning of the century, and even 
thirty to forty years ago, are now visible., First the roofs 
appeared, then (in pert) the walls, Such is the case with the 
villages of Doucler and Marigny, near Lake Chalain. Important 
changes have been observed even trithin ten years. 


oe ee Planina (Eastern Servia), 
on February 2r last. 

WE have on our table the following books :—A Monograph 
of the Insectivora, Systematic and Anatomical, by G. E. Dobson 
(Van Voorst) ; Leçons eur L'Electricité & le Magndtisme, by E. 
Maxart and J. Joubert (G. Mamon); The Use of Gas as a 
Workshop Tool, by Thos, Fletcher, Warrington ; Contributions 
to Meteorology, by Elias Loomis; Punjab Customary Law, 3 
vols., by C. L. Tupper (Quaritch) ; Geology of the Counties of 
England, by W. J. Harrison (Kelly and Co.); The Sun, by C. 
A. Young (Kegan Paul and Co.) ; Hesperothen, 2 vols., by W. 
H, Russell (Low and Co.); A Plea for the Rain-band, by J. 
Rand Capron ; Pioneering in the Far East, by Ludwig Verner 
Helms (W. H. Allen); Ferments et M by E. Duclaux 
(G. Masson) ; Commercial Organic Analysis, vol. iL, by A. H. 
Allen (Churchill) ; Manitobe, by Rev. G. Bryce (Low and Co.) 


Electric e Dia. by Killingworth Hedges (Spon) ; 


Dictionary, vol, ii. ; Preperation for Sclence 
Teaching, by John Spanton (Griffith and Ferran); Ueber die 
Daner des Lebens, by Dr. A. Weismann (Fischer, Jena); 
Die Magneto und Dynamo-elektrischen Maschinen, by Dr. H. 
Schellen (Dumont-Schanberg) ; Acoustics, Light, and Heat, by 
N. E. William Lees (Collins) ; Experimental Chemistry, Part L, 
by Prof. J. Emerson Reynolds (Longman); Geology and Re- 
sources of the Black Hills of Dakota (Government Office, Wash- 
ington, D.C.) ; Atlas to the same; Magnetam and Electricity, 
by R. Wormell (Murby). ` 
Tux additions to the Zoological Society's Gardens during the 
past week include a Water Vole (Arvicola ampkibins), British, 
presented by Mr. W. K. Stanley ; two Common Burzards (Buteo 
vulgaris) from Scotland, presented by Mr. W. M. Ballile; a 
— Harrier (Cérems, sp. inc.) from South Africa, presented by 
Mr. Cole; a West African Python (Pythow zeba)- from. West 
Africa, deposited ; a Muscat Gazelle (Gasel/a wetiscatensts), bore 


© o OUR ASTRONOMICAL COLUMN 


VARIABLE StTars.—Prof, Jrlinus Schmidt has pphbahed 

variablo-star results for 1881, which evifice mme tuii 
of observation as in so many yours pase Seren 

Algol were last occurred on November 27, m 
HU RUE MT at Ale Of Ceraski’s amiable U Ce 
a minimum took place May 13 at 1th o'am., and one on 
November 26, dt 9h. 4'1m,—the interval e 
periods of 2d. mh. 49m. 251 A minimum 


phase of which we have comparatively few observations) oe 
curred on March a x C attdined a maximum Jufy* 17:0, 
brightness 6'5 ; this date ts nearly three months later 


epoci aaighed by sformifs in the seventh Yume 
the Bonn Obeervatigns, as indeed 


For s variable R Prof. *Schmidt finds - 
Taxi at Angu t'a ducet pete rar the woes 


PEE He has gnany epochs for the shost 


i 
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period variables, 2 Tabwe, # Cephei, 8 Lyre, 2 Aquis, and ( 
orum, 





THE TOTAL SOLAR CLIPSE OF MAv.—The central line in 
the eclipe® of May 17 passed near to Teheran, in which longi- 
tude thesduration of totality will be within five seconds of the 
maximum, Taking the position of the Indo-Euro Tele- 
graph Station In longitude 3h. 25m. 41 7s east of Ereenwich, 
and latitude 35° 41’ 7”, as determined the Russian General 
Stebnitsky, it appears that the central line will between 
nine and ten English miles south of the station, It Shan hai, 
the gclipse IN pera, magnitude 0'996 at 5h. 21m. p.m. foc 
mean time : the centgal line runs some fift Or sixteen miles 
north of that place: the sun at an alttude af 17° At the 
observatory of Zi-ka Wei, the eclipse s also partial, magnitude 


0'994. In Cairo, upwards of nine-tenths of the sun's diameter 
are covered. 


GALLE'8 METHOD FOR SOLAR PARALLAX.—The present year 
will afford two favourable op, ortunities of applying the method 
suggested by Prof. Galle for determining the'un's parallax, giz. 
the observation af distant stations of the minor planets when 
they approach near the esÜth. Mr. Gill has taken stops to 
secure +uch observations about the opposition of Victoria on 
August 24, and that of Se a month later, In the cate of 
the former, the distante from the earth at oppocition will be 
O'Bg1 (the earth’s “mean distance being taken as unity), the 
d on 8" N., and the magnitude 8:3: in the latter case the 
distance will be 0847, the declination 124° N., and the magni- 
tude 9'2. Ephemerides of both planets about o Hon will be 
found in the Berliner Astromosisches Fakrbuch for 1883. 


THE TEMPLE OBSERVATORY, RUGBY.— We have received 
the Report of this Observatory for the year 1881. As in former 
Years, the principal instrument, an 8} inch refractor by Alvan 
Clark, has employed on observations of double stars, and 
210 complete sets ok menirs of distance and position were made 
in the past year. Mr. Seabroke, the honorary curator, with the 
assistance of Mr. Hodges, bas completed a summary of the work 
in the three years 1878-80, which Eos puit of vol. xlvi. of the 
Memoirs of the Royal Astronomical Society recently issued, 
Some attention has been given to the determmæion of the 
molion of approach or recession of stars, though with the 
double-atar work and the hour ech fine evening, through part 
of the year, devoted to members of the school, little time re- 
mains for ‘hat class of obeervation, more especially as the 
obrervers ed follow their ord vocations dung the 
day, and very late hours are thus ed. 





GEOGRAPHICAL NOTES 
THa mail from India hings the news of the death of a very 
meritorious Indian seryant, and one of the most remarkable of 
living travellers —Nain Singh, or the Pundit No. 9, as he 
was officially known, a hiltman of the Khsettrrya, or warrior 
caste, Nearly thirty years ago he offered his services as native 
assistant to that intrepid but unfortunate explorer Herr Schla- 
gentweit. In the year 1863 he became one of the staff of 
trained native explorers under the orders of Col. pip RAN 
of the T etrical Sm vey, and it was in this ca ty ibat 
he earned his reputaton, ‘the experience which Nain ingh 
«had acquired with Herr Schlagentweit was held peculiarly to fit 
him for employment in the most interesting department of Indian 
geographical rexearch— the exploration of the Trans-Humalayan 
regiors. The success which attended his journeys beyond the great 
northern mountain barner of India exceeded the 'Mzügns 
of even the talented officer who had specially trained him for the 
work, -$66 be determined the true position of Lba«a ; in 
1867 he vixited the celebrated gold mines of Thok Jalung, and 
severe years later he began bis most celebrated tour of all, that 
through Thioet from west to east. Turing this he visited the 
capital of the D&fai Lama, took numerou, observations, and 
threw much fresh light on the question of the $anpu River, and 
whethtr its lower coure i: the poop or not This 
exploit closed Main Singh’s public career. He was awarded tbe 
Royal medal by the Reyal phical Society, and the Indian 
Government granted him a small estate, where he died towards 
the of last January. ẹ Phere have been few native Indian 
officials who have done mare useful or more durable service than 
the explorer am Singhs . : 

AT the meeting of the Geoggaphica] S on Monday Mr. 
Q W. Fie hffild, the secretagy, read a pot months’ 
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oe in the Makua and Lomwe counties, by Mr. H. E. 
O'Nall, who succeeded the la'e Commander Musters as consul 
at Mozambique, Mr. O'Neill evidently made a very successful 
Journey ef 600 miles through country previously almost unknown, 
and his paper forms a contribution to phy which fs of some 
unportance, though it hardly comes up to our ideas of what a 
good geographical paper should be. The mort telling part of it 
1s that which desis with the manners and custom, &kg., of the 
Makua iace. Though it has been reported that Mr. O'Neill 
actually sighted the Wamull Peak, said by the natrves to be 
covered with ual snow, he hinfeelf distinctly rays that, 
although its position was pointed out to him, he could not clearly 
distinguish ıt. To some future traveller, therefore, Mill fall the 
honour of actually being the first to s the «now-cled peak, if it 
really exists, though no doubt he vill have been very nearly run 
by Mr. Maples on one mde and Mr. O'Neill on the other. 

owards the conclusion of his paper, Mr, O'Neil] makes some 
useful o on the commercial capabilities of the country 
traversed, from which it would appear tbat there is a good 
opening there for imports, but the economic products are at 
present ferr, 


THE most important coptgbution in the March number of the 
Geographical Society’s Proceedings is Mr. Lasts acccunt of his 
journey from Mamboia into the N country, East Central 
Africa. On this occasion Mr. Last his wife wiih htm, and 
travelled, in & little over three weeks, som o- miles, of which 
the whole of the region between Mguru and Kilautl was new to 
Euro . Mr. Last sent home a rough map of his journey, 
on which he also laid down the roads and places passed in 1880, 
as most of them are not shown on previout maps of East Africa, 
and from this a map on the rcale of nearly twelve mjles to-the 
inch has been prepared. There is an interesting note referring to 
Diego Garcia, the most southerly island of the Chagos Archi- 
pelago, and others on Mr, Colquhoun’s expedition h 
Southern China and Burmah, and the journey of MM. t 
2nd Olpus from Bokhara to Toesuavodst. e full text is also 
given of Liet, A. W. Greely s report on the proceedings of the 
expedition to Fort Ccnger, Grinnell Land, the name he has given 
to the fst of the international meteorological observatories in 
the Poler area. 


THZ Geographical Society have now re-dy for isme Mr. 
Murray, Mr. E. Colborne Baber's '* Travels and Rous in 
Westan China,” forming the ‘first part of their Suplementa y 
Pagers, a publication which is to take the place of therr annual 
Journal, The staple of the volume consitts of Mr. Baber’s 
Jetney of exploration in-Western Srechnen, accompanied by 
various scientific observations and tables of latitudes and longi- 
tudes of numerous positions, The remainder of the volume 
contains reprints of a brief narrative of a journey to Ta-chien- 
tn, and notes on the route of the Grosvenor mission h 
Western Yunnan and on the Chinese tea-trade with Tibet, the 
maps are of great value, and consist of one showing the distri- 
buton of the Slfan tribes, a «ection of country along Mr. 
Babers routes, and a large route-map of his explorations in 
Western China. 


THE two last numbers of the 7xoe;fra of the Russian Geo- 
fnaphical Society contain a good deal of valuable information. 
M. Pevtsoff contributes a paper on his journeys in Mongolia, 
from the Altai to Kobdo, Kukubhoto, Kalgan, and back, viá Urga 
and Ularutal, with a map of the country; Dr. A. Woeikoff grves a 
résumé of the amount of cloud, observed during ten years’ obeer- 
vations in Russian meteorological stations; A. E. Regel contri- 
butes a parer on his journey to Turfan in 1879; Lient. Kalitin 
gives a decription of the region lored between Akhalteke 
and Khiva, with a map; and MM, Yadrintreff gives an inter- 
esting account of'fthe Tartars of Alta. "There fre, besides, a 
letter of A. W. Adrianoff, on his evhedition in tbe Kuznetek 
region, a lut of heights determined by M. Potanm in Mongo a, 
information About the expedition of the fmmnarte, of the A t 
of the Thomas Corvin, and otheg mall notices, 


. 

THE Russian Geographical Soclety is taking part in an expedi- 
tion to Central Africa, under the lendefship of M. Schultre- 
oxinsky, and with the participation of. M. Bianchi, Ptof. 
Dis. M. Budilovitch, of the Russian navy, M. Bartoshevitch, 
of the St. Petersburg Unrversity,- M. Tomren, Windakoritch, 
and several others, «The expedition proposes to explore the 
little-known of E nal Africa, etw een 1° and 10° N. 
lat, and 1o0*'to 12° E. long The expenses will be defrayed 
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from a special fund’ ruBscribet by the memb.rs of the expedi- 
tion, and amounting to 10,0004? 


M the begining g.of tho present year the 
Soclety of Paris to isane a forthightly compl ead 
of their, proceedings, lished withiu ten “de after their 
mm in PA quriely volue wil abo be inset omtahhg 
pees o! tome mE This is a great im- 
provenent on he old Bulletin, which was often months behind 
The, Soclety now numbers upwards of 2150 members, 


‘WE may remind our readers thet Mr. Edmund O'Donovan; 
so well known as the-Daily News coi ndent in the Trans- 
Caspian regidb, and more particularly at try, will read a paper 
before the M E eae on March ay, on the y 
of Mery and sUITO we 
believe. Eo held as usual in cu A niversity, 
at Burlington House. 

AT the last meeting-of the Geographical Society of Paris, M. 
Achille Raffray, Vice-Consul at Masaowah;, reag en interesting 
peon Mie jarag i Aren e ak e ea rot 

ya Gallas, It was announced during the evening, that'one of 
the Society's gold medals had been awarded to M, G. Revoil, 
for his journeys in Somali-land, and*another to Dr. Lens, for 
his recent. journey to Timbuktoo, the prire medal to Dr. 
Montano, for his explorations iu the M -Archipelago, and 
the new Jomard to Prof, Gaffarel, for his services in the 


purpose of carefully revising the survey of the coast of their 
M thus the expedition now consists of four ships, vin’ 

Santa Crus, Uruguay, Cage Herm, end a steam barque, The 
Cage Horn is the Freue wil renin at Cape Hor. (ie 


regions, while the wil remain at Cape Horn. The 
Santa Crus will to the coast survey. The expodition 
started on Menard idu EUM hoped to-leave Cape 


Horn by the end of December in order to sail across to South 

and Grahamsland. He hoped to ie De Back at Tierra del 
Fuego bf the end of March, to stay there till May, and then to 
leave for Buenos. Ayres. Be s 








ON THE ELECTROLYSIS OF SULPHATE OF 
|: COPPER} 


electric currents through solutions of salts of copper, and to 
‘ascertain the influence of. those conditions on the electro-chemi 
equivalent of copper, alio to observe for any elgns of conduction 
electric currents by such liquids without electrolysis. In 
many of the experiments some difficulty was in 
the exact loss of weight of the anode, in conse- 


quence of finely-divided copper from; it, The powder 
which fell off, HUGE a large Rue to: tho liqmd, 
was somewhat o and also in acid solutions freely dis- 


Amongst the results obtained were the follo :—that a 
partition in a solution of sulphate of copper affected the 

Repo only by preventing the products pet fee atthe two eleo 
er; a large surface of cathode 

eiaha tho dier of deposited metal, " allowing more 


oppa ee eae Dy pac ; the 
ect of diluting the with sulphuric'acid was to y 
diminish the amount-of ted copper ; the solution 
either with water, plone acid, solution ef sulphate 
of sodium, borax, of ammonic alum, had very 


little effect (and that variable) nehe moit of Mia at 
much less co per is deposited par rnit of current in a ho 
than in & cold one ; the“influence of an electric current, 
a copper plate disselved fifty-six times faster in an 


depositing solution of sulphate. of co SERES 


Jenner sé, UE Gon tb, 
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180° F. ; with an electric curent of small density, and a suffi- 


ciently coirostve 


wd containing a very small amogat of dis- 


solved copper, no a enn of copper tages T place; instead of 
m 


an electric current E protecting & Copper 


corrosion, it Indirect] 


of tem 
ee opi p M in increasing purely chemical 
corrosion ; the purely chemical corrosion 


themical 


increases that corrosion ; & sufficient rise 
m 50 F. to 180° F.) was nearly twice as 


a copper anode 


in ordinary. sulphate of copper-depositing solution, is lex, 
than that of a separate piece of copper without a current; 
the los of the anoda in prenter than: thé 


oa ibis diferenco ata emp 


weight, by electrolytic action, a. 


on oft 


Chemical corrosion of the copper is not entirely 
using a pure and cold solution not centaining any, free acid ; 


of chemical corrosive power 


which the influence of the two are and a copper cathode 
neither dissolves nor receives a de in an acid solution 


of sulphate of ppe very smajl amount of dissolved 
aienea salt ; ees af Sonnet deposited is not sensibly 
the ose of a amount of sulphate of 


presence of a considerable quantity of persul 


e solution ; 


nor by the of such a solution 
Poe HI QE the light ; differences of relative position 
of the electrodes to each other affect slightly both the amount af 
total loss of the anode per unit of current, and also the relative 


amount of such loss to the amount of gain of the cathode; 


the 


phate of iron in the 


solution affects perceptibly the amount of deposited copper, but 


that of a moderate pro 


bad 


sheets of copper in pure acid: 


no conspicuous 


of nitrate of copper in the solution 


of the kind ; the chemical corrosion of 


ulated solution of sulphate of copper 


was not QUU proportionate to their amount of surface, 


was relatively less u larger 
per unit sen o erent dii 


weit o th anoda 


sion of las of copper ncn Be opin of ow a 


weight of copper by 


surface ; the amount of copper 
not vary much with the magni- 
; a very fesble 


to "17 grain, or from '41I te I'O, 


fer ie ice eoa fo aerate cule rhe the copper as a 


eee to 


de 
cepa pp - indicate, and the whole of them are 


consistent with the general that in nearly all cases of 
electrolysis the two forces, i and electro- 
coexist and operate ind y at the same surfaces 


chemical, i 
of liquid and metal; that 
Dei plage all aes ad a HUMUM 


e oxidation and 


of oorrosion of electrodes 


free acid, 


distinct '** 


ent of, electrochemical corrosion of the 
E wok ft Clee The two clases of 
phenomena, however, are coincident, and affect each other in 
vartous ¢ndirect fnd 


and independent of each other, an electr® 


secondary, wa 
In consequeaca of these hears re 
of a plece of copper into an acid solution dges not 


does a current 


crease the rapidity of E gy eaim corrosion of the 


nor: 
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ET 
greater at h tempgratikes than at low ones, because the 
Pd produced heat. i 
A considerable deficiency of deposited copper, sometimes 
amourtigg to 18 per tent. „may result by ordinary chemical cor- 


rosion JhrougbPemploying a hot solution. This fact is worthy 
of consideration in the electro deposition of copper for com- 
mercial purposes, 
The greatest obstacle to finding the electro-chemical equivalent 
of copper was the difficulty of determinipg how much the 
chemical corrosion was decreased at the anode or in- 
creased at the cathode by the electric current, and the next 
qu eM MR Sima tegration of tke, anode and the 
ving of the pé cal action, otwithstanding 
that the cathode Wis cee ch®micel action than 
the anode, the gain of weight of the former ıs the least ingccu- 
rate, because of the ungvoidabie dimntegration of the anode. 
Substantially the method does not admit of a great degree of 
accuracy, because the chemical corrosion of copper, even ina 
cold neutral solution of cupric tulphate, cguses a loss of that 
motal, and prevents the true weight being obtained, Th cor- 
rection cannot be* but may be approximately, found, 
by using a comparison shedhof in s same hquid with- 
out a current, The corrosion of such a sheet is, however, 
somewhat less than that of the cathode. The nearest approach 
to the true number & to be obtained by using a cold 
neutral solution, Sal! nase horizontal electrodes, and ra 
deposition without stirring, contmued during only a short period 
of tme. 


No signs were observed in any of the experiments of ordinary 
electric conduction unattended by electrolysis. 

The results of this research also afford information respecting 
thed of accuracy of the method of measming by means of 
electrolysis of & solution of sulphate, the amount of 
electric current cousznied in electa Dehifug, and states, the con- 
ditions under which the degree of in of such a method 
of measurement is the least. It is a remarkable circumstance 
that an electric current entering a co cathode from a strong 
mixture of sulphuric acid and water, d of protecting the 
copper, e y increases its chemical corrosion ; by what means 
it does this is now being investigated by the author T 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


.—The examiners for the Purdett-Coutts Geological 
have recommended for election Mr. G. A. Buck- 

. master, B.A., of Magdalen ios 
of Oriel, also distinguished 
scholarship is tenable for two years. 

CamMBRIDGE.—Notice has been piten that one of the Car 
bridge local examinations will be held in September next, com- 
m on Monday, 4. This is, partly, for the convenience of 
students who desire to pass a prelimina y examination required by 

~ the General Medical Council previous to regi ion as medical 
students. “Many, students used to resort to the College of 
Surgeons for this purpose, but the College has ceased to hold 
such an examination, and it is at the instance of the Medical 
Council that. a local examination is to be held in September for 
æ the accommodation of the medical students, The exemination 


is also mtended to enable students who intend ing the Uni- 
Hon Boma eas to obtain, befare going up to Cambridge, the 
cates which will excute them from the Us examina” 


tion of the U . They will find it a congiderable adyan- 
tage to do this, for, in additign to the time so gained, ha 
one tbswagh the test of school education through the 
Ts] eskcudonin ptember, they will be able at the beginning 
- of the October termeto join the classes of the several professors 
SH seeded gar mediche ana athe at the commencement 
of 


the Oxford ead Cambridge Schools Board 
‘or thrpugh the loca] examination in September, of o 


ember examination 
will be held ta S ber 4, in md Longqn, and 
other places ip there nfuy be sufficient The 
fequisite forms to befilled uf and sent in before August 1, may 
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be obtained, with other information, for Cam from Rev. 
G. F. Browne, St. Katharine’s College; and for on, from 
Mr. R. Sc. T. Corbet, ro, Portman Street, London, W. . 

Prog. HUMPHRY announces that Mr. Donald McAlister wil] 
give a courre of lectures on the M. ics of the Human Skele- 
ton 1n the Easter Term, ing on Wednesday, April 6.  ' 

THE Cambridge University Natural Sclence Club celebrated 


the tenth anni of their foundation by holdingea dinner jn 
the hall of Downing Co € (kindly granted for the )on 
March 11, Dr. Michael Foster, Sec. R. S., occupied the chair, 


and there was a large gathering of oki ard present members and 


their friends. It in worthy of note that seven Professorial chairs 
in raence and ten Fellowships, besides other les are at 
present occupied former members of the in the short 
time that bas existed since its foundation. 


Victoria UxrvaxsrrY.— The Council-heve appointed the 
following as external examiners of the University :—In Classics, 
the Rev. -R. Burn, 'M.A., Fellow of Trinity Co e, Cam- 
bridge; In Englith Language and Literature, Mr. T. C. Snow, 
M.A., Fellow of St. John’s College, Oxford; in French, M. E, 
Toer Marot College, Birmingham ; in German, Prof. C. A. 

eim ; jA Philosophy Mr. James Sully, M. A. ; in Political 
Economy, Mr. W., H. Brewer, M.A.; m Mathematics, Mr. 
ohn Hopkinscn, M.A., D.Se, F.R.S. ; in Engineering, Mr. 
ohn Ho n, M.A., D.Sc., F.R.S. ; tn Mhysics, Prof. A; 

. Rucker, M.A. ; in istry, H. Armstrong, 
DEREN est loe J. ; M.A., Fellow of 

rinity College, 3 in Zoology, Mr. Patrick Geddes, 
Demonstrator in Botany m the Uniegity of Edinburgh; m 
Botany, Mr. S, H. Vines, M.A., D.Sc.f Fellow of Chrhkts Col- 
lege, Cambridge; in Geology and Paleontology, Prof. T. 
Rupert Jones, F.R.S. 





SOCIETIES AND ACADEMIES 
LoNDON 
Zoological Society, February 12.— Prof, W. Flower, LL.D., 
F.R.S., president, in the chair, —Mr. F. Moore read a er con- 
ining an a&ccont of the Lepidoptera collected by the Rev.]. H. 
Hocking, chiefty in the Kangra district, North-west Himalaya, 
with descriptions of new genera and species. —A communication 
was read from Mr. G. A. Boulenger, C.M.Z.8., in which he 
ve the grep on of a Frog (Phyllomedusa As) 
fiel livin in the Society's Gardens. This Frog been ob, 
tained at Pernambuco, and was believed to be tbe fint example 
of the species that had reached Europe alive. Attention was 
drawn to the peculiar coloration, as pemg Worthy of notice, it 
not haymg been described before.—Mr. field "I homas read a 
paper contaming the descriptions of a small collection of Rodents 
which had been obtained the late Mr. B. J. Andersson in 
Damara Land and in the neigh countries. The, collec- 
tion contained examples of a new es of Mouse, which was 
proposed to be named Aws sipricewaa.—Mr, W. A, Forbes 
gave a description of the pterylosis of Merzes, and made rome 
remarks on the positon of that genus, which he considered to be 
most nearly alied to JimorAefwr and Herysypa, though all 
these three forms should be referred to different familles. —Prof. 
St. e Mivart read a series of notes on the anatomy of. the 
Canada Porcupine (Erz/&izom dorsatus). ; 
Chemical Society, March a.— Prof. Roscoe, ent, in 
the chair.—The following papers were read :—On action of 
aldehydes on phenanthraqumone in presence of ammonia (third 
notice), by F, R. Japp and F. W. Streatfelld. With akiehydes 
of the benzene series and furfuraldehyde, compounds belongi 
to the class of substances obtained by Ladenburg (Ber, ix, EPA 
obtained ;*with dehydes of the dbenrene series, 
ds of the character of the nhydrobases described by 
Hübner were formed ; with the methyl ether of salicylaldehyde 
a mixture ef both the above bodies is obtained. The authors 
conclude that the above rea ere most readily accounted for 
on the assumption that pltenanffiraquinone has the peroxide con- 
stitution scribed to it by Gruebe, —A pplication of the aldehyde 
end emmonia reaction in d i the constitution of 
1 F. R. Japp and F. W. Streatfeild. . The authors 
ao i PEEL A of this reaction and the formation of 
ing those above described, may be taken as a . 
ones,—On_ the solubility of 
.* The antbor has deter- 
quantity of matte» dissolved out of glass by ammonium 
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; dilute solutions have more 
reagents. of & plece of 
oxidised iron from the condenser af H.M.S. Spartan, by R. 


sulphide and ammonium h 
action than the concen 


Cowper, This contained no metallic iron, but 42°33 per cent. 
of ferrous onde, 2°21 PF cent. of ferric oxide, 5'24 per cent. 
de acid, 2 per ceht. chlorine, and 16°71 per cent water. 

oder i circumstances iron rust is chiefly composed of 
fenic the action of sodium h carbonate on 
felspars Wiollastonite, by W. Fli The hydrate acts 


powerfully as a solvent, but the strongest solutions of the 
carbonate have bat little &ction.—On the preperation of pure 
W. Flight. The anthor finds that ferrous oxide, 

Ad by LAE COMIS POMA to ferrous sulphate 

solution, co ely deprives ordinary air of oxygen ; potassium 
pyrogallate and other nts do not remove the last traces of 
oxygen.—Some obeervatons on the inminous incomplete com- 
bustion of ether and other organic substances, by W. H. Perkin. 
When, in the dark, a jet of ether is blown from a wash-bottle 
on to an tron plete at a dull red heat, a lambent blue flame is 
observed, the temperature of which 1s so low that it does not 
char paper ; a similar flame i» seen when a heated iron ball is 
ded over a dish of ether. Sir H, Davy, Doebereiner, and 

Bo y, have noticed this phenomenon, Spermaceti, when 
over & hot iron shows a aimilar phenomenon. 


Paraffin, alcohol, &c., also give a blue flame when treated as 
abore. 


Mathematical M@elety, March 9.—S. F.RS.,, 
in the chair, —Mr. A. Buchheim, B.A., Scholar of 
Kew College, Oxford, was elected 2 Member. —The following 
were mde :—In how many ways can a polygon 
of a» sides be divided into quadrilaterals by means of non-inter- 
secting diagbnals with an extension to the general case of division 
into dep Prof. Rowe,— Systems of formule for the ss, cs, 
dn of suy, Lot W: » Jonngon (commanaleated by 
. W. L. Glaisher, F.R.S.).—Remarks on 5 
m on elliptic function formule, Rev. M. M. MET. qd 
Two notes, Mr. C. E. Bickmore.—Note of proofs of the addi- 
tion theorem for the seoond Integral, and Fagnani’s theorem by 
confocal conics, J. J. Walker. 


Linnean Society, March 2,—Sir J. Lubbock, Bart., F. R.S., 
in the chair. —The follo emen were elected Fellows of 
the Sodety, viz. —CoL R. H. Beddome, T. B. Chambers, Rev. 
W. H. Dallinger, C. D. Ekman, W. Fream, Rev. R. Hooper, 
C. Dubois Larbalestier, Rev. R. P. Murray, and R. Vipan,— 
Prof. P. M. Duncan showed an_exemple of the pollen-tube of 
Crocus sativa, and he his views thereon, —Mr. Chas. 
Stewart also exhibited sections of the ovule of Crocus, and Mr, 
C. Fred, White likewise exhibited a series of drawings of tho 
—D.T.S Cobbold called atten- 


r r. Krutschnitt, of New Orleans, U.S.—A 

on the structure and habits of the coal-reef annelid e 
viridis, by the Rev. Thomas Powell, was read; the information 
regardi ing its periodic visits to Samoa and Fiti being of con- 


logy of New Guinee, and a description of a new 
m of sand-martin (Ceis) from Madagascar, were read, — 

followed & description of a pew gaas (Micrepele), and 
two new species. of Insectivora from Madagascar, by Mr, 
Oldfield Thomas. 


An 


Colchester, where they were found associated 
with human remains, whilst otháta were discovered during the 
recent alterations at Market. The author 


read a paper on the analysts of the relatidnships of i 
and Sage and in the absence of the Edi ue in 
read a paper entitled from Mother-right tq Father-right, by Mr, 
A. W. Howitt and tho Rev. Fison. å 


Geological Boclety, February 22.—J. W. Hulke, F.R.S., 


panai in tho chair.—Richard Baron Ferd. von Miller, 
C.M.G., M.D., Ph.D., F.R.S., William Whitehead Watts, 
and J Wilkinson, were elected Fellows of the Society. 
The 


by of the Wood- 
wardian Museum, Cambri communicated W.K 
F.G.S.—Notes on the of the Cheviot Hills (Eng 
side), by C. T. Clough, for 


ents illustrative of the fact announced by M. Mascart in 
3 in the air are n& to the forma- 
iind epe us 


ug the 


be by an electric current, voip men NET 
fires instead of coal, there would bef 

k ones.—Prof. F. Guthrie, F.R.S., a 

of electricity heat This was oon- 

experiments to made by the author 

He showed by means of a gold 

-hot iron bell, when highly heated, 


was withdrawn - 


E 


penal magnet in the heat of ë Bunsen flame by inserting ıt in 
connected to a mirror galvanometer and heating it 
Ho also showed that the pole of a voltaic battery 
could ee Dy hot it red hot. This was done by 
connecting a plece of wire to one pole and heating 
i me ofa it lamp, care being taken to insulate the 
on to earth, The discharge was shown 


by meang of a misror electrometer, 


F.R.S., in the chair.—Mr. T. R. Billups exhibit 


queens of Fespa taken on the wimg on January lgst, 
and cf Calbcbatenstas std Jobnteman DYUE Mu 
pers in which bufserflies had been 
an unusually distinct imprint of 
eldola and Cowan called anef- 
tion to the assembling of butterflies round pupee.s-Mr E. A. 
of Entozoe,— Pagers read Mr. C. 


Fitch exhibited some 
.Q. Nalsrhouin ve desc otioh of Perameles aides now gehts 


and species of alg sas ret from India,—Dr. 
D. 8 on some New Coleone. Mr. A.G. A 
ad notes on Ze collected gin Chil By MP. T. 
Edmonds—Mr. E. ers on the “segments in 
aculeate Sir S.«5. Saunders onghose in the 
Chalcidtdd. e e 
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Royal Society, February 20.— Prof. Maclagan, vice-presi- 
dent, fhe chair —Brof. Turner read a paper on a specimen of 


Bal a berealts or Jaticts, which was captured m 1872 at 
Bonesa, on the Firth of F Sat sae this species with the 
other three species of Balsenoptera, the au noted how highly 
characteristic of each were the number of vertebre and the 
appearance of the whalebone, The skull, ribs, and ather bones 
“of the present specimen were of a peculiarly smooth texture as 
compared, for example, with those of Paiemegera Sibbaldri— 
innicatiig Meet a less amount of oil in the bones of the 
former. The hyoil bons was particularlygreferred to as of a 

t c form,—Prof. Tait communicated a quater- 
non note by M. Gustav Plarr, on Minding’s theorem.— Prof, 
Heddle presented chapter vii, of his chapters on the mineralogy 
of Scotland, d in the present instance with the ores of 
manganese, 110D, i and titanium, Two new ores of 
iron were described, —Prof. Tait communicated a paper by Mr. 
W. J. Millar, C.E., on the dimensions of*cast ron at varlous 
temperatures, thè yfeatest novelty ın which reemed to M the 
conclusion, based on caref&i experiment, that the coefficient of 
linear dilatation of iron diminishes markedly with rise of 
tem .—Mr,. M. M. Pattison Muir, M.A., in a short 
chemical note, gave ehe properties of gn e of bismuth, 
and recorded the &iscovery of a new oxide, which he called the 
hypobismuthic oxide.—Mr. T. B. Sprague communicated an 
extremely neat and complete graphical representation of the 
well-known theorem, due to Cauchy, relating to the number of 
roots in an n of the mth degree.—Dr. R. S. Marsden 
supplemented his former communication on the function of car- 
bon in steel by à iert pape on the influence of silicon (which 
behaves somewhat similarly to carbon), phosphorus, manganese, 
and other elements. 

PARIS 


Academy of Sciences, March 6.—M. Blanchard in the 
chair,— The following papers were read :—On the normal car- 
bonic acid of atmospheric air, by M. Dumas. After noticing 
the defects of several methods of measurement, ho commends 
the exactness of M. Reiset’s, and accepts his result, that about 
zm in 10,000 represents the general (little varying) ratio of 

O, in air. The vanatlons through great movements of the 
atmosphere now require study, by observers placed st many 
different and‘distant stauons, and the transit expedinans should 
keep thig io view. MM. Muntz and Aubin's methods are most 
suitable for this, —On soxe applications of the theory of tic 
functions, by M. Hermite.— iments on a Faure secondary 
battery, by . Allard, Le Blanc, Jaubert, Potier, and Tresca, 
The charging of the battery (formed of thirty-five elements, new 
model!) required a total mechanical work of 1558 hore: poir 
during 45m., or I hocse-power during 35h. 26m. 
battery really received only 0°66 of this work. 60 per cent. of 
the work of 6,382,100 k thus stored was recovered in dis 
charge (Maxim lamps used). The use of the accumulator 
thus cost 0°40 of the work furnished by the dynamo, This loss 
would in many cases be outweighed by advantages.—On the 
double decompositions of haloid salts of mercury by hydiacids 
and by Bato salts of potassium, by M. Berthelot.—On the 
e: formation of two dibasic acida, sebacic and suberic, in distilla- 

tion of crude acids by means of a current of superheated 
steam, by MM. ors and Demarcay.— Experimental studies 
on the action of permanganat8 of on poisons, form 
of virus, and xymotic diseases, by M. Vulpian. The meth 
can only be efficacious, he thinks, when ‘the bitce is wery 
recente one hour, or mote it must be useless, the per- 
manganat? (in the dove recommended) bemg unable to overtnke 
the poison, and,being soon decomposed, Intravenous in- 
jection of an efficacious dose of nte would be fatal.— 

emorr on the generation and regeneration of the bone of cad- 
ucous and persistent horns of Ruminants, by MM. Robm and 
Hegmenn. They controvert tho view that in the present case 
there is an gxceptional form of enegis, vir matadastec 
e omification, Or direct transformation of cartilage into bone.— 

New pump for confpression of gases, by M. Caulletet. A special 

feature is the presence of end above a pl piston, with 

whfef the mercury moves, An hours work give 400 or 

500 ge. of quid carbonic acid or protoxide of nitrogen. The 

author store» compress#d guses in bundles of metallic tubes com- 
icati ith each other, and each holding about feum litres. 

atmosphefty? ares attained. The 
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e 
movement of the mercury in the pump counteracts heating.— 
Quick method of det ing the density of by M. 
ChanceL This d (like Mf. Dumas Lakad for ys ) 
d mri ths air of a spherical glass vessel by egas 
whose is to be measured, and which enters by a lateral 
tubulure in the neck, 2assing thence dfwn a bent tube (soldered 
to the hollow stoppe-), which opens near the bottom of the 
vessel, At the pro time the stopper is turned,,the suppl 
tube (caoutchouc) detached, a cock above thes stopper daed 
and the vessel weighed.—M. Villarceau made some remarks in 
presenting a memoir on the methüds of Wronski in celestial 
mechanics. —On rules to be followed ın hypnotisation of hyste- 
rical persons, by MM. Dumontpallier and Magn Thus relates 
to the ways of producing each of the penods of hypnotism. To 
make a state disappear, ono should use the sume" agent as pro- 
duced it.—On the detepmination of the genus of an entire 
transcendental function, by M. Laguerre.—On the law of 
denation of Foucault's ulum, by M. Hatt.—On the com- 
pressibility of gases, by M. Sarran. He seeks to verify a relation 
given by Clansius, for sther than carbonic acid.—On a 
vibratory movement in production of a s'eam jet, by M. Vautier. 
A plate placed across che ete cokes a. ar grt but 
if lowered parallel to 15elC it 1s attracted, and at about 02 mm. 
from the orifice it o«cillates, with sound.—Hydrod ic expe- 
riments (third note); drect imitation, with liquid currentz, of 
the actions of electric currents on each other, L} M. Decharme. 
—On the retrogradaticn produced by tric efitepe 1n trans- 
formation of oxygen into ozone, by Hautefeullle and 
Chappus. This change of ozone into oxygen 1s due to libera- 
tion of heat, accompanying the spontangous destruction of ozone 
iaised to a high temperature by the euve ; it occur oply at 
low of o .—On some phates, to, 
litmus, by MM, Filhol and Lenderens. an isomer of orcine, 
lutorcine, by MM. Vogt and Henninger.—On the soluble and 
insoluble modifications of the ferment of gastnc digestion, by 
M. Gautier.—Dhvision of embryonal cells in Vertebrates, by M. 
Heffneguy. These observations were on the ova of tront. —On 
the circulatory apparatus of starfishes, by MM. E. and J. Perrier. 
— On some types of Cestodes, by M. Moniez, —On the organisa- 
tion of the mouth of Døckmius or Anhylestomas, apropos of 
jM a ee by M. Magnin.— 

iabetic endocarditis, by M. Lecorché.—Ophitic. rocks in the 
Pyrenees ; ; relations with saliferous substances ; origin, by 
M. Dieulafait, —Variations of tem e with altitude in the 
valley of the Seine during the period of high pressures in January, 
by MM. Lemoine and de Tréandeau.—A geological map of the 
Loire valley (scale 447v), by XL Gruner, was present » 
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TECHNICAL EDUCATION 


if as Sécond Annual Report of the City and Guilds of 
London Institute fog the Advancement of Technical 
Education is one of greftinterest. It enables us, for one 
thing, to bat phogress has been made since the issue 
of the first Réport. There can be no doubt that, during.the 
short period that this Institute has been in existence, it 
' has begun effective work on a plam which will commend 
itself to and command the confidence of those interested in 
education, The movement has been started with vigour, 
and very soon we shall probably have'a widespread sys- 
tem of technical schools all over the-country. In London 
the City schools belonging to the Imstitute have been 
eminently successful, to. judge from the increasing .attend- 
ance, e:pecially upon the physical and chemical classes 
of Professors Axim anl Armstrong. The classes of 
Prof. Ayrton on “ ic Lighting end Transmission of 
Power and “ Electrical Instrument Making” have: been 
so welk attended thgt it has been necessary to make 
arrangemegts for providing additional tutorial assistance, 
in order that his students might receive the individua] 
attention they require: During the past session, 551 
tickets of admission to-the evening classes on Technical’ 
Physics have been sold, showing.a considerable incrtase 
on the-attendance last year. Dr. Armstrong, Professor of 
Technical Chemistry, has given special instruction in the 
subjects of “Coal Tar Distilling” and ^ Spirit Rectification.” 
The number of tickets sold has been’ 265. Considerable 
progress has been made in providing suitable new build- 
ings for these schools, and in adding additional means of 
instruction and practical laborafory work. Professors 
Ayrton and Armstrong have been inspecting some of the 
best technical schools: on thé Continent, with a view to 
assist them in organising the institutions in London; 
Last summer, moreover, the foundation of the great 
. Central College was laid by the Prince of Wales, who is 
_ now President of the Institute, at South Kensington, 

and its construction. is being actively proceeded with. 
Tn this college, as tbe Lord Chancellor stated on that 
occaslon, from which the entire work-of the Institute will 
. be directed, instruction of a higher and more advanced 
character will be given, adapted to the. wants of those 
who will be engaged in professional or commercial pur- 
suits, in which a knowledge of some branch of mechanics, 
physics, or chemistry, in its practical applications, will be 
found, not only serviceable, but almost indispensable. 
The building,’ when completed, will be supplied with 
laboratories ia which the most-delicate operations may 
be carried on; with frorkshops in which the vari8us 
branches of mechanical and electrical engineering will be 
taught; with studios in which applied art may be. prac- 
tised, and with lecture-theatr@s, and class-rooms in which 
the principles of sclepce will be explained: 

We seo from the Repert that the candidates for 
the Institute's certificates and diplomas have greatly. if- 
creased during the last year. While in the. yfar. 1880, 
816 candidates were gxamined in 85.cehtres, of whom 515 
passed; in 1881, 1563 candidatgs were examined, same 
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of them in two subjects, in 1158cegfres, of whom 895 
passed, 66 of these passing in two subjects. Of, the 895 
successful candidates, 466 obtained the full certificate, 
having already passed in pure ° science as as in 
technology. According to the new regulations, the science 
qualifications for the honours grade are raised, the candi- 
date being- required to produce fwo certificates in the 
advanced stage of the. Department s examination. Thee 
Council attach so much importance to the preliminary 
training in pure gcience, that they look torward to the 
time when they will be able to require all candidates to 
adduce evidence of adequate scientific Knowledge before 
being admitted to examinafion in technology. It was 
thought that the alterations in the regulations might pos- 
sibly have the effect of lessening’ the number of students 
in atgendance at the registered classes of the Institute 
during. the present session ; but go far is this from being 
the case, that whilst, according to the returns received in 
November, 1880, the number of students preparing for 
examination at 78 centres did not efceed 2500, the re- 
turns, received at the central office in November last, 
show that over 3300 candidates are now receiving instruc- 
tion in 29.subjects at 115 centres. All this is very gratifying, 
for unless the candidates undergo a really testing exam- 
ination both in the principles and practice of their art, 
unless care be taken to see that practical knowledge 1s 
based on. a knowledge of scientific principles, we shall be 
no better off than before, but probably worse. Moreover 
a considerable increase is shown in the number of teachers 
who have been placed. on the books of the Institute. The 
new rule which comes into operation after March 30, and 
which requifes, except under special conditions, the can- 
didate to have. obtained the Institute's full certificate in 
honours in order to be registered as a teacher, will, doubt- 
less, prevent the rate of increase of teachers from being 
as great in the future as it has been during the past two 
years. But the Council rightly feel that the success of 
the work in which they are engaged depends, to a ‘great 
extent, on the efficiency of the teachers who are associated 
With it, and they think that the time has now arrived 
when they are justified in requiring from those who wish 
to be registered as-teachers such evidence of their quali- 
fications to impart technical instruction as is furnished by 
the Institute's Honours certificates, or by a strong recom- 
mendation from persons of recognised authority. 

This is as it shouldbe, and there is no doubt that the 
Institute-will go on raising their examination standard, œ 
till it reaches the highest limit of efficiency as a test of 
dmowledge of the principles and applications of science. 
"The itute,is quite alive, to the value of labora- 
tory and "workshop practice, and it does all it can to 
encourage and compel students not tp rest comtet with 
mere book-knowledge, but to become familiar with the 
tools and processes themselves, The Institute is anxfous 
to encourage the system in provincial scĦedìs, and so far 
as funds allow ere. willing to lend inftruments for the 

There is such evident anxiety ta, give both, prin- 
ciples and practice equally fair play, that in W- 
ing up the syllabuses of the several examinaticne=the 
Council! have availed, themselves of the sugpestions and 
co-operation of manufacturers; and with ‘the view of 
making ihe exanfifution a'faft, and tptisfactory test of 
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the candidate's _aqquiéintance with his subject, they 
have insgucted the examiners to make the questions as 
practigal as possihie, and are endeavouring to secure the 
services of two examiners for each subject, one of whom 
at least shall be actually engaged in manufacture. At 
the same time it is interesting to notice that of those can- 
didates who have not attended the ordinary registered 
“classes, 47 in all presented themselves from University 
College, Londqn; the Royal School of Mines; the York- 
shire College, Leeds; the Glasgow Technical College; 
the St Mark’s “Technical College, Grotvenor Square; 
and from other similar Institutions ; and of these 41 suc- 
`~ ceeded in passing, 23 in the first, and 18 in the second 
division, the percentage of failures being remarkably less 
among this than among any other class of candidates. 
Among changeg in the technological examinations, ell in 
the way of improvement wo may note that the subjects 
have been so arranged as to group together allied indus- 
tries ; examinations in electric lighting, the transmission 
of electrical engrgy, and electrifal instrument making 
have been added; more sensible arrangements have been 
made as to the grades of the examinations; these and 
several other changes all tend to the efficiency of the ex- 
aminations as real tests of the attainments of candidates, 
- From all this it seems clear that the Council of the 
Institute are impressed with ‘the truth on which we 
have so often insisted in these columns, that there can 
be-no efficient practice without sound principles, that 
instruction in the practical applications of sclence must 
be based upon a knowledge of the science which is applied, 
that instruction in the latter must precede instruction in 
the former, otherwise technical education is little better 
than the old empirical rule-of-thumb methods. Therefore 
we are glad to see, as the Lord Chancellor indicated in 
his speech at the laying of the foundation of the Central 
College lgst July, that the aim of the Institution will be to 
supplement the work of thóse institutions, especially the 
Science and Art Department, whose aim is to afford a 
knowledge of the principles of science and art. There is 
distinct evidence in the examinations of the new Institute 
of a gradual tightening of the tests, both for students and 
those who aim at being technical teachers. At the dis- 
tribution of the prizes last December Sir Frederick” 
Bramwell said that ‘‘the value of these certificates and 
prizes depends upon the thoroughness of the test that is 
applied, and it is in the interest of the certificate and 
e prize-holders themselves that the standard of the examina- 
tion should be maintained, in order that the value of the 
rewards may be duly apprecfated. The Institute's cere 
tificates are intended to be regarded as diplomas of 
efficiency, and with this view they are awarded to those 
only Wo Rivo Svidence of possessing a -practical as well 
as 4, theoretical knowledge of the subjects embraced by 
“the examinations. Mere book-learning will not sulice 
to pass our exafthinations, " 
‘Zhe City Companies have so far been wonderfully liberal 
in their dongtions to the Institute, but wethope those which 
shave pot contribueed will take the advice of the Prince 
of Wales at the recenj' meeting, and lose no time in 
dofg'5o, Compared*with what has been spent in the 
ParistConsérvatoire, the sum so famspent by the Institute 
has been & mere pittapce; the City’ Guildse have 
gmple funds*at thejr command, and the} cotild not spend 


NATURE : 


| March 23, 1882 


them on a better object, or one more likely to yield a rich 
return for the benefit of Lomdon and the country gene- 
rally than in an institution that we hope one day will be 
comparable to that of Paris, The success already achieved 
i a guarantee that money devoted to the purposes of do 
Institute will be well spent. 

The Council of the Institute are even alfeady- hin- - 
dered in their work from want of funds; all over 
the country opportunities occür for starting techni- 
cal schools in important industrial cen but this 
requires a little expenditure on the of the In- 
stitute, to encourage an adequate response from’ local 
sources, It would indéed be extremely useful if, in con- 
nection with some mare of the numerous science schools 
of the Science and Art Department, a technical School 
were available for those who desired to learn some of the 
practical applications of the principles they had learned | 
at the science school. This would greatly help to impress 
upon the public the natural order of connection between 
the two departments. In the arrangement for awarding 
the Holl Scholarships and prizes in in, gonnection with the 
Institute, this order is insisted on, for, among jother 
qualifications of the scholars, they must have passed an 
examination in mechanics (or physzs), mathematics, and, 
chemistry, to the satisfaction of examiners appointed by 
the Institute, All this seems to us very encouraging ; the 
Institute is yet young, and technical education in the real 
sense is in this country only a thing of yesterday; but if 
it bë developed along the lines indicated by this report, 
there is every reason to hope that in time it will become 
an Institution of the highest national importance. 





THE ART OF DINING 


Artstology ; or, The Art of Dining. By Thomas Walker, 
MA. With Preface and Notes by Felix Summerly. 
8vo. Pp. 96. (London : George Bell and Sons.) 


Food and Feeding. By Bir Henry Thompson, F.R.C.S., 
-&c. 8vo. (London: Frederick Warne and Co.) 


"HE two dinners which stand out in our memory as 

events in our life were of very different characters. 
The one consisted of brown bread and lard, washed down 
with some rough country wine, and was eaten in the 
middle of a Tyrolese glacier. The other embraced every 
delicacy the heart could wish. Our appreciation of the 
first was due to compulsory fasting for some time pre- 
viously, Our appreciation of the second was'due to its 
intrinsic merit. In it the dishes seemed to be so arranged 
that each one stimulated the palate for the one'that suc- 
ceeded it, and the wines given with each course were so 
selected as to increase the appetite for, and appreciation 
of, the. solids. *We then, for the first time ineour life, began 
to realise that cookery was a fine®art. In speaking of the 
fine arts we generally include only those which appeal’ to 
the special senses of sight and hearing, such as sculpture, 
painting, architec-ure, «nusif and werarely think of modes 
of appealing to the special senses of smell and taste. Yet the 
latter two are perhaps quite as closely connected with our 
efnotions as the former, and as capable of exciting keen 
sensatioti» of pain and pleasure. Smell and taste differ 
from sight and hearing in being much more easily fatigued, 
and this may partly be thp cause of their imperfect cultiva- 
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tion, Another cause is, probably, the closer connection 
which smell and taste have ith the process of nutrition, 
and the consequent alterations which repeated impres- 
sions upon them may have: upon thé general well being. 
A man may pass long Hburs in a'picture gallery or concert 
room, receiving impressions good, bad, or indifferent, 
without much effect upon digestion or circulation, but a bad 
odour woald quickly excite nausea or sickness, The im- 
pressionable natures of Southern Italy object to strong 
perfumes, even though pleasant. The sense of taste dif- 
fers in one icular from the other three, viz. that while 
the agents wifich excite them may remain outside the body, 
the substances which excite taste are taken into the body, 
and thus have an action upon it independently of their 
mere effect upon the sense itself. In gratifying this 
sense, therefore, we have to consider not merely what 
will give the greatest pleasure at the moment, but what 
will be most satisfactory in its after results. Fortunately 
pleasure to the palate usually aids digestion, if obtained 
in the proper, way; but comparatively few people know 
the art of dining properly themselves, and still fewer know 
how to give good rs to their friends. 

The two works before us are intended to supply this 
lacking, knowledge, both by giving general rules and 
special ples. Walkers “Anstology” deals more 
with the general rules of dining, and especially of dining 
as a social duty, and Sir Henry Thompson more particu- 
larly with the details of food and cookery. In discussing 
food, the latter author makes some very sound remarks 
regarding the excessive amount of butcher's meat eaten 
by Englishmen, and its injurious consequences. In the 
working classes it leads to wasteful extravagance, although 
the manual labour which they have to undergo may lessen 
its deleterious effect upon their health. In the upper 
classes, whero its price has but little effect upon the purse, 
its injurious action upon the body is increased by want 
of exercise, and tends, as the author truly says, to shorten 
or embitter life. The food of middle class Englishmen 
might be rendered not only niuch more palatable, but 
much more healthy, by the introduction of larger propor- 
tions of fish, vegetables, and farinaceous substances, as 
well as by greater variations in the modes of preparation. 
Both these subjects are well considered by Sir Henry 
Thompson. 

The question of the best combination of dishes in a 
mea],'and the arrangement of the meals, next engages the 
authors attention; and after this he discusses the ques- 
tlon of wines, coffee, water, and tobacco, gives a scheme 
for a dinner, and a number of menus for different months 
in the year, finishing up with suggestions for the improve- 
ment of public dinners, and for the better teaching of 
cookery and supply of food throughout the kingdom. 
The content» of Sir Henry Thompson's book thus cor- 
responds to its title, ‘food and Feeding,” and itegi¥es 
the elements of the dinner. Walker's “Art of Dining" 
aspires to a higher gastronomic level. It is written in a 
series of most readable litt® essays, in which the direc- 
tons which concern the kigchen are omitted, and the 
foods are discussed as they appear upon the table. The 
key-note of the book may be found in the little sentene, 
* The chief maxim in dining with comfort is to Have what 
you want when you want it," and in order to attain this the 
writer shows how the attendantg should be ordered, and 
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how the little adjuncts to the disffes ghould be arranged, 
so that no one shall have to wait for anythmg agmoment 
after-the desire for it has arisen, Byt more than, this, 
It often happens that people do not know what to desire, 
‘and this the author tries to show them, by giving them 
illustrations of little dinners which he has had with his 
friends, and in whith dishes and wines were so arranged 
in quantity and quality as to give the-maximum of enjoy-° 
ment. A puzzle in physics is the question whether a glass 
of water containigg a cork would be hgavier when the 
cork was fasten&d to the bottom of the glass or allowed to 
float on the water. The answer is that it would be heavier 
when the cork was at the top, because its place at the 
bottom of the glass would be taken by an equal bulk 
of water, which is heavier, and. thus the attraction of 
gravity would act on the greater masa,at the lesser 
distance, The author would apply a similar principle to 
the art of dining, and, instead of as usual keeping the 
delicacies until the last, when the appetite is palled by 
the previous dishes, he*would give them efirst, when their 
enjoyment would be beightened by an excellent appetite. 

* At a party of six persons, if the dinner consisted of 
e fish, a jomt, and three woodcocks, I maintain it 
would be much better to serve the woodcocks before the 
joint, both on the score of enjoyment and of health—of 
enjoyment, because a delicacy, when the appetite is nearly 
satisfied, loses a great part of its relish, and is reduced to 
the level of plainer food whilst the appetite is keen—of 
health, because it is much more easy to regulate the ap 
tite when the least tempting dishes are brought last. By 
serving delicacies first, people would dine both more 
satisfactorily and more moderately, and entertainments 
would be less costly and less troublesome.” 


This quotation may serve as an example of the book. 
To quote all that is worthy would be to transcribe the 
volume, and if it were read carefully and acted up to by 
every host, dinners would become a source of pleasure, 
instead of being, as they too often are at present, weary 
stale, and unprofitable, . 





: . OUR BOOK SHELF 
Studies on Apus, Limulus and S io. By E. Ray 
Lankester, M.A., F.R.S. (London: J. and A. 


Churchill, 1881.) 


In these exceedingly clever memoirs we have a proof of 
how much can be made out of even well-known, subjects 
by assiduous research, when combined with some specu- 
lative talents. The first memoir on 4 Ci Oris 18 e 
a valuable contribution to our knowledge of this most 
interesting Crustacean. The second on Limulus, an 
“Arachnid, is even more interesting, and in its conclusions 
more startling,ewith it is combined a very elaborate com- 
ison of the various systems of Limulus with se of 
corplo, and starting with the nadoutted nity of 
Limulus to the strange extinct Eurypteyina, we have the 
estion that the *Merostomata, including under This 
head the Xiphosura, the Trilobita, and @urypterna di- 
verged from the main stem of the Arthropod pedigree at 
a point between'that indicated by the grade of organia- 
tion of Pertpatu&, and that occupied by the» Pro-Phyllo- 
poda or earliest Crustaceans, and it was in the time jhat* 
these three great groups began«to be formed, that each 
carried off with it some distinct efidence of their common 


jons vastly assist in explaining the various 
a we are glad to see a large number 
incorporated *in text, thereby beisg rerftlered much. 





more easy of referemce- to the reader, than when relegated 
to plategat the end of a memoir. 


Faska in Diformity,’ as Ilinsteated in the Customs, of 
Baybarows aud Civilised Races. By, William Henry 
Flower, LL.D., F.R S., F.R.CS., &c., With Illustra, 
tions 8vo, pp. 85. (London : Macmillan and Co.) 


«JF Prof. Flower by this little work has not rendered good 
*service to medicine, and tended greatly to prevent the 
diseases dye tq the de pue of absurd fashions, it 15 
certainly not He discusses the curious. fashion 
which has prev oe all nations, #f inflicting upon 
themselves senódus pain and inconvenience, as well as 
rendering themselves abominably ugiy, in their endea- 
‘vours to conform to a false standard of beauty. He 

with the epidermal appendages—nails hair, teeth, and 
skin, proceeding to:alterations in the bony skeleton. "After 
discussing the modes ofidressing the hair, the-first § 

he gives is of the hand of a. Chinese ascetic, in. ich 
the finger nails appear {Ò be nearly a foot long, andtwisted 


almost like the tendrils of a vine. The custom of epi 


‘ing perhaps inflictg upon the vo of -fashion more 
than almost another, The p varies from 

gashes with sharp stones, and rubbing wood-ashes into 
them, to pricking delicate patterns into the skin by pieces 
of shell cut into a number of fine points, or by, æ bundle 
of sharp needles, and'then rubbing colouring-matter into 
the punctures. The custom of wearing rings and plugs 
in the lips, nose, and ears is sometimes carried’to-a most 
exaggerated extent, one man, in an island near New 
:Guines, having such holes in his ears, that the lobes were 
converted into great pendants of skin, through which he 
-could easily pass his arms. Such deformities of fashion, 


' although most disagreeable to our ideas, are of much less 


^ 
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importance^than those which affect the bony skeleton. 
nae author gives a fall description of the various modes 

Png | the shape of the head adopte@ "by various 
EN and of dfoming the foot amongst the: Chinese. 
But from savage tribes, Flower passes on to deformity 
in fashion amo ourselves. He shows, by. drawings of 
deformed English feet, and of the modern Parisian shoe, 


"that, mach as we may ridicule the Chinese, we are very 


little better than they. In one particular, indeed, we may 
be gaid to be very much worse than either Chinese or 
savages ; for, while they deform the foot, we deform that 
pan of the body which contains our vital organs. HON 
removed from nature is the form imparted to 
mne ien, is seen by comparing, the figures.of the 

Venus of Milo, and of a lady. dese in the fashion of 
11880, 

We fear that no amount of warning regarding the pain, 
"suffering, and.danger to: lifé which such. fashions entail, 
will: evee prevent them from being followed ; Bat it is 
"possible that when fashiondble people come to- see- tHat 
their absurdities reduce them to the same level of taste as 
a Botocudo Indian or Bongo Negro, they may be induced 
to seek after a higher standard, which shall at once bg 
beautiful, and true-to nature.” 


hd e 
Camags Siver- Lind ; or, ones a eae: ofa 
Youn, Nath aide in the Argentine Re, A ia 
e. In-two Volumes. Vol I. I ondom 
an. Voorst 1881.) Mi 
Turis is the Stst volume of an Epes work wHich 
woyld appear to Rive a true and vivid sketch of the great 
Argentine Republic as it is at the preset day. The grea 
e Republic sdems, by the test of the London Exchange, to 
be «èll holding, 8 own, but the notions current in Eng- 


land about it are often absurd in the extreme. Mr. White. 


his ffi this volume gfven us a very good guide-hool- to 

the  rovirfce, d g the chief iarities of we e 

mate, giving an account of its varioug races, of, 

of the eduagtion of ie pore? in thesprovipce,. ah Fori its 
Ayres is 5 deschbed in a very 
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enthusiastic way, and the beliaviour of its inhabitants Is 
spoken of in glowing terme. , The first few chapters are 
devoted to the. ie. adv of our- young natzralist in the | 
lege tinie. When he left these for trips to Cordobe andi 

like distant places his, ences as. a naturalist 
began, and we follow such wanderings with real pleasure. 
At one time he journeyed to Cosquin:to hunt the Condor; 
again to Mendoza for the Guanaco ; but wherever he 
went he was sure to observe and! record some interesting 
incident about the flowers and birds and insects, thathe 
met with. 


Select Extra Tropical Plants Readily E&fible for M- 
- dustrial Culture or Natwralisation, with" some Indica- 
tions of their Native Countries and some of tern Uses. 
By Ferdinand, Baron von Mueller, K.C M.G.,, M.D., 
F.R.S. New South Wales Edition, enlarged. (Syd- 
ney: Government Printers, 1881.) : 


IT would be difficult to convey an accurate idea of the 
large amount of information wHich the author has ht 
together within the compass of the 400 pages forming 
this volume, an edition of which was some years. ago 
published by the Victoria Aimane nnp dd and 
also-not a. in Calcutta by the-Centrhl Government 
of India. pon) presei edition eernot put, in a claim 
for prse ik either as a specific index or asa series 
of notes on the respective technol applicability of the 
plants enumerated, still, we b E brought. tagetler 
an-immense assemb of useful plants appel nella 
betical order, but with.a systematic index. anf also their 
correct scientific names, and the chief facta of interest 
that concern each asto its uses to mankind. Some ot 
these plants, all of which are presumed to be capable of 
culfivatian i 2 extra-tropical countries, are good for food, 
either as pot-herbage, or roots, or fruits Others 
are use eee for their fibre, -as fodder-plants, as 
medicinal plants, or as timber-trees. The information in 
all cases is given in the fewest possible words. Baron 
von Mueller is to be congratulated on the honourable 
part he has taken now for many years in enrichung the 
culture-resources of his adopted country, and: we- echo 
his hope that this most valuable manual of useful plants 
may be placed inithe leading library of ever State,school 
in the. Australian. colonies, when.it will be sure.to, aid in 
educating the youth instructed therein, in a m 
knowledge tHat may be of immense service in tlie 

of Australasia. E. P. We 


LETTERS TO THE. EDITOR 


[The Editer dees not hold himself responsible opinions expressed 
by his corre pendents. NE a te ee 
er to correspond wath the writers , rejecta manuscripts. 
Ne voip ciel EA cee 
[The Halter urgently requas vorrisondent 1a eh [hrir latiers 
as possible, The pressure on his space, ts so great 
meer Us ae dee eae he opens Mm 
of comavusications containing interesting amd evel facts. | 


Vignettes from Nature 


Ir! Mr, Grant Allen does not mean what he says, I should 
strongly recommend him, alike for his Vade sake and bis 
own, to'szy wlat he means, 

be wrote, '' As a matter ofefact; it eens peobable'that 
our acta! fauna aud floruare on the whole not only aca as 
rM ed e ee ER E 
went on to cite the '*rnodern?' whales, the ‘ orty-feet 
shark, andithe elephanteof: tft riesen a (which not I, 
but friendly reviewer, Mr. Wallace, converted into the '' pre- 
sent time"), I naturally und@rstood Mim to mean that the 
< actual,” „modem, or “lving” forme of these are 
Rrger corres “extinct” forms-of.the same. It 
now ap wever, that hemeant to include erter whales, 
extinct sharks, and*the evict mammoth. (edith, of course, its 
contemporaries) as members of the *' acfhial" fauna, 
To m it seems far bettes that sclence-should-not be taught to 
.* . . 
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. 
the ‘public at all than-that by Wie the mie ofthe “vague:but = 
- prehensible language of ordinary life," such erroneons leas 
Pe ee eh ie Grant Aley from i ao 
rinall experience "of popular sdlehice-teachi poblic 
mind isigute. e SE Sakic pees, Sarees ay sa 
“living? and “extinct * s,-and would «urge him to deep 
that distinction steadily in view in anything ‘he may hereafter 
write on the'suBject. - ` 
With icferente to the sharks’ teeth brought up in the Challenger 
in that pat of the Pacific between Polynesia and South 
_ America, I may mention that only within the last week I have 
seen a collection ‘of sharks! t from a ‘‘caprolite” ing 
in South among which was one of five inches by donr, 
closely ing in its mineralized conditition with the large 
hş and associated with them were rolled frag- 
ments of elephantine molars, piping Mastedon Andinm., 
And'yet, according to Mr. Grant Allen, they belonged to ur 
actual fauna | W. B. CARPENTER 
56, Regent’s Park Road, London, N. W., March 20 ` 


Fisho?’s “Earth's Grust^" - 


THE verdict of NATURE on the Rev. O. Fisher's ‘“ Physics of 
the Earth's Crust” ıs that ‘One or two points do seem to 
anaye fom this assemblage of calculation as fairly clear and 
estab. on tolerably firm foundation. Such as that the con- 
traction of the ling is ing te to the uction 
of its greater i ities,” .. That ‘there must be subter- 
ranean irregulanties of density.” J ask for a fresh trial on the 
ground that the evidenc§ 1s insufficient. s 
. On the first head, what Mr, Fisher bae done is this. He has 
started witif the assumption that. no part of the earth became 
solid till the whole had cooled down to & uniform temperature 
of 7ooo0' F. With this.and.some other minor assumptions he 
has been led to the conclu-ion stated above. And he has h: 
authority on his side, for this is the assumption made by Sly W. 
Thomson in his well-known paper, ‘‘ On the Secular Cooling of 
the Earth.” But the facts an assumption is not in itself 
physically imposible, and that it enables you to in e & tire- 

erential on and obtein numerical are not 


some di 
sufficient to establish the truth of the assumpti There are 
other ways in which the earth may have from e fluid to a 


solid state, some of them, to say the least, quite as probable as 
that which Sir W. Thomson adopts. I very: much fear then 
that Mr. Fisher cannot be said to have established even his 
negativo proposition. Indeed, to myrmind, Mr. Fisher's work 
ictus rahe io akow. dual fhe earth did not consolidato in he 
way supposed by Sir W. Thomson. : 
second point, strongly insisted on not only by Mr. Fisher 
but by many other eminent physicista, which the reviewer looks 
upon as finally settled, Is the doctrine that (he material of the 
crust must be denser beneath fhe ocean basins than beneath 
continents, The belief 1s grounded on the follo argument, 
If this were not se, the preponderance of Jand on the northern 
hemisphere v ould attract the water, and the consequence would 
be that the sea-level would be higher in the northern than in 
the southern hemisphere. The answer ix: How do we know 
that this is not so? At the outside the difference of level would 
not amount to more than a few hundred feet, and what is there 
to prove that the mean level of the sea in St. George’s Channel 
is not a few hundred feet farther from the earth’s centre than the 
mean level of the sea at .the pomt diametrically o te It 
might be so, and we should none of us bee bit the wiser. The 
famous Indian deviation of the plum^-line, too, can hardly te 
Gokel opon ès concluse, when we reflect that it bas been found 
capable o: ion m several wa the of -the 
former Axtronogger-R. 2x e 
problem that admits of several solutions can be appealed ip fs 
conclusive on a point like this, Mr, Fisher’s treatment of the 
Revelations of the Thermometer cannot either be aecepted as 
satisfactory. Any one who has rough'y plotted to scale a 
section over the St. Gothard sees®that a segment of a circular 
cylinder does nct represent, even to a very loose degree of 
a ion, the contéur of themountain. - 
reviewer speaks of the cause to which Mr. Fisher woul 
assign the contortion of the rocks of the earth's crust as 
adequate ; he might have «ufely gone further. That cafe isthe 
icon of lava into fissures, or, in other words, formation 
dykes, That contorted rocks are often traversed By cóuntléss 
dykes fs a well-known fact. Take fog instance the dykeg which 
. * e 


. oe 








and the late Archdeeson Pratt. No- 


va e 
seam so thickly the rocks of Scotland ; but here the 
dykes were formed long after the contartlons, and besides their 

eral direction does not coincide with the longer hes of the 
Poids into which the rocks have begn beht. othgze tases of 
violently-contorted rocks there {s a striking absence of dykes ; 
this is so along the coast of Glamorganshire and P erhire, 
where we have about the most marked case of intense folding 
and. inversion in the British Isles. And this ts still more strik- 
ingly the case in that marvellous example of contortion and 
inversion ‘to bs seen in the canton of UE ene haa beat 
to graphically described by Heim, Now as far as we know, 
bathe earth’s surface has inversion gone to the S#ngth it ‘has 
here ; dykes do the Palsozoic roca, but they none of 
them run up info the Secondary and Tertjary beds, and the 
contortion did not begin till towards the end of the Eocene 


od. - 
r for one should be only too releved torthink that rore 
certainty, even if ıt were only of ,a negative kind, bad been 
arrived at in.the problems of the Physics of tbe Earth's Crust, 
but {feat we are a long way off this happy consummation at 


present, A, H. GREEN 
Yorkshire College, Leeds, MarchPr4 


An Eqtfatorlal Solar Spgt 


THx-occurrence of a spot close to the equator is so rare à 
phenomenon that it may interest some of your readers to hnow 
that there 1s such a spot now:on the dirc.. - 

On the-6th I noticed a spot, not long entered, and close to the 
equator; it was a me Cee regular, oval ees 
mag. axis exactly to the sun's equator. On oth, at 
Ioh. 45m.'G. Astron, Ti this spot croassed the prime 
meridian, at a distance from the centre of the disc equal to 07120 
the radius, measured towards the true north ins tn the direc- 
tion (156°-336°), s.e. parallel to the sun's axis. 

This distance, 0°120 R., ‘corresponds to hel. Int. 6*9, men- 
sured ‘from the centre towards the north; therefore, as ihe 
latitude of the centre is now 7°'2 south, the true hel. lat, of the 
spot is 0°3S. > 

The observations for determin tlie place of the spot were 
made on the 10th at 4.45, and on II at 12.45 5 during the 
interval the spot had crowed the prime meridian, and the 
‘* poxition ” of the axis of the spot, which had remained con- 
stant from the 6th till on the 10th, had, doring the interval, 
changed from (o0"-270)), ving reference to the sun’ axis, ‘to 
(38*-218*), Łe. 52° in 20 hours. 

There was no further change from 12.45 to 4.45 on the 11fh: 
and on the 12th the character of the spot was so altered that you 
could not distinguish any maj. axis at all The instrument used 
yas the 7j-inch equatoreal refractor. WENTWORTH ÉEKCK 

Sherrington, Bray, Co. Wicklow, Maich 13 





Seasonal Grder in Colours of Flowers 


SIX years ago the question was brought forward in this jou na! 
(Vol. xiii, p. 427) whether light has any influence on the colour 
of flog ers. Lthen called attention to the ole Lead 
Ashenacy In 1875 (Bovamische Zeilung, 1876, No, 1), from whi 
he inferred thet the action of light was diffrent, some flowers 
being changed by darkness, but others not. Ha myrelf from 
time to time ed this subject, I have seen, like other observers, 
that several kinds of PIKTERE a pear in complete da kness, but 
that in of these cases daylight strengthens the tint and in- 
creafes the Lus. Not only Borer oul also other parts of the 
plant are thus affected. I found fot instance that the sheets of 
several potatoes grown in the dark were éoloured that a 
bud of an elder-tee f under the sameecircumstances tyro 
red-coloured'internodesz, aud that crocuses, tulips, and hyacinths 
produced coloured flowers, whereas 4wcwha jafemfta gave ied- 
erdoured fruits, ‘It seems from these experiments that the plant 
is able to produce dblouring maiter withont help from ‘any soarte 
of light. But it-is @n i rtant fact that the colours formed in 
the dark and those In the light oftengdo not posseg the * 
same beauty, To prove'this I a of l yacinth with 
two buds-(or ‘‘ noses” asthey are cal AIDE ints), ope 
of the tuo buds was eovered by a piece of thick opaque per 
to prevent the sun +hinmgupon it, while the otier u- 
covered and thus could enjoy the sun’s influence. *After some 
weeks the difference araa very tnarked, the covered Gowers being 
less mtensitely coloured than the otfférs, This way of erpen- e, 
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menting gave more séiking results than that proposed by 
Askenasy,who kept the hyacinths in the dark until the whole 
inflorescence had opened, then cut off the up part of the 
flower abk with halPof the flowers and exposed it to daylight, 
while the othefs remained in their dark place. But he also saw 
that the latter flowers remane | less coloured. - 

Experiments were also made by me with 4xcwéa. japonica, 
which plant produced white flowers in the dark instead of 

lish-brown ones in the light, just as the Llac does when cul- 
avaten in winter by florists. Oa the other hand, flowers of 
SULT SLMS Tulipa gessmeriama did not perceptibly change 
their colour * pe! jai am I experimented dide Revers 
a Colens which in the light produced green Mayes with red lines, 
whereas the same sert gave in the dark yellow leaves with almost 
colóurless lines, Achyranthes behaved very curiously, producing 
inthe dark two normally coloufed leaves, but the new-formed 
internode which fnpported them was almost white instead of red. 
This result calls to mind that of Batalin, who found ('' Acta 
horti petropolitani,” t. vi.) that ts of Polygonum Fagopyrum 
which he had raised (rom seeds in the dark, were quite colousless, 
.s0 that the difference from those grown in the light is very 
po OUI een y known, being of a dark red 
our. 

It appears from these examples, that those organs which are 
put into the dark ip 5 joris untlerdlo pe itate (so that they must 
much enlarge there) undergo much discolouring, whereas those 

that are hidden in a more advanced stage of growth, lose 
colour, in some cases almost none. 

Lilacs, for instance, develop in the dark from quite small studs, 
and so do flowers of Aucube. Buck-wheat p grow from 
small seeds containing a small h S ub SEAT after wardi 
to an exceedingly long part. e above-mentioned colourless 
long internode ae Achyranthes came from a very small stud. In 
all these cases there can be only & small quantity of pigment (or 
chromogene) iu the part before its development, and only this 
smell quantity seems to be spread over the same when many 
fable thar tok These cases, accordingly, er it very pro- 
bable that light is necessary to increase the quantity of pig- 

' ment, agd that the pigment present, originates from the time 
when the plant was exposed to sunlight. e. 

But tulips, hyacinths, crocuses, berries of Aucube, &c. lose 
very little of thelr colour in the dark, Why is this? Because 
the buds of the flowers named, when hidden in the bulb are 
quite complete, and the green fruit of Aucuba had reached 
nearly their natural size at the time they were deprived of light. 
I think these flowers and fruits had y stored up a great 
deal of chro which they received from the leaves during 
the tkne when the bulb and the fruit were formed, just as they 

a sufficient quantity of food to reach perfect develop- 
ment of all parts in the dark. * 

According to this opinion, the colour of a flower, frut, leaf, 
&c. when grown in the dark, depends only on the quantty of 
colour-making matter or chromogene that is contained in the 
part at the moment when it is withdrawn from the light, This 

n is supported by an observation of Askenasy’s (Bos, 

5, Le), who found that buds of Pxwlmonarta officinalis in 

t stages of development, when placed into the dark, got 

their coldtrs the more perfectly the larger the buds were at the 

time of darkening, The buds which were smallest at that time 
exhibited almost white flowers. 

My conclusion is then, that light is necessary for , if 
not the coloming matter itself, y&t a matter (chrom ) which 
can easily pass into the pigment. Jin Cy Eosrezos 

Amsterdam, Merch 12 s e c 





The Electrical Resistance of Carbon under Fressure 


T AM indebted to Mr. Herbert Tgilinson for drawing my 
attention toehjs most interesting comparisons between the 
behaviour of carhpn and of metals in respect of change of 
electric resistance under mechanical stress, amd am glad to see 
that his del determinations entirely support my conclusion 

e Dal ile exom Teig alight change- of c conducttrity pro- 
dooce? by stress in coke carbon cannot possibly ex the 
great variations of resistagce observed in the carbon e, 
catbefi rheostat, &c. T*have also learned that a similar conclu- 
alon aas arrived, at some time ago Professors Naccari and 
Pagliani, and that sonfe experiments by Prof, W. F. Bar- 
rett of Dublin on the buttonyof com ream black frepared 
in Edison’s fhboratery for ee in hls well- oa carbon tele- 

* e. 


‘| be obliged if you will permit me a brief 





ama i : 
phone lead to a precisely similar result, I am therefore perfectly 


willing to admit that before the publication of my experiments 
this queshon was virtually settle. It is quite that the 
carbon telephone does not work by any variation in the c 
resistance of the carbon, bat by the partial opening and closing 
of the circuit at certain surfaces where*the intimacy of the con- 
tact can be varied by the vibrations, 





Bristol, March 20 SILVANUS P. THOMPSON 
Vivisectien 
As Iam named in your article thus headed (p. 429), I shall 


atoa of my posl- 
tion in regard to the question, There is doubtle$$ in point of 


suffering a very great difference between such on 
animals as those tabulated by Prof. Yeo (and cited in your 
article) and those common upon the Continent, and of which the 
horrible tortures by Professors Schiff, Mantegamm, 
and Paul Bert ma De tales mi fot E Bat I fail to see by 
what means, whe legislative or otherwise, the ‘atrocities of 


vivisection aie to be prevented, while ie 
are to be permitted, Had the sins of the experi been 


confined to the '*h ermic injecHon" of a few mice, as Sir 
James Paget has tried hard to make the public believe, I venture 
to assert no outcry would ever have been raised on the sub- 
ject. I for one should certainly have thought niran ni worthy 
of support. Bat the truth is, unfortangiebg, far otherwise, It 
is not inst the inoculation of ‘' vermin,” or the pricking of a 
“tadpolo’s tail," that the indignation of the ish people has 


been stirred, but against the prolonged apd exquisite torments to 
which such highly sentient creatures as¢horses, dogs, ail other 
domestic animals have been and stil are subjected, pften under 
the influence, not ‘of chloroform, but of curare. So lo 
as English physiol conünue to cite these things with 
approval, and openly to regret that the effects of public 
duin in thia Coal are mii A to thron o in 
the “way of. "free" and unlimited vivisection, as practised 
in the Continental schools, so long, I apprehend, the agitation 
deprecated in your article, will go on, and gather strength, It — 
is the influence of public opinion only, which in this 
finds onas it does in no other, that has hitherto pre 
vented the phystological laboratory of En from 
as notorious a scene of horror as of France, Italy, or Ger- 
many. And, let it be borne in mind, that the stir on this subject, 
which has expressed itself recently in tho of various 
reviews and magazines, was set going by the of the 
Medical Congress for sarsséricted vivisechon. Sr William 
Gull’s opening sentence in the Nineteenth Ci of this month 
is, therefore, wide of the mark, Not less does he mis-state the 
case, when, in the course of his concluding ut ations, he 
infers that I bring against physio. research the charge o 
Atheistic tendency. That charge is distinctly made by me, not 
itimate research of any kind, but against a method 
which I wholly dissociate from ''science" properly so called. 


And lt isa not Hghtly made, but based on sound expe- 
rience and th observation, unbiassed by “ emotion" of 
any kind, 


As it has not been my privilege to escape the customary per- 
sonal retort of pro-vivisectors with to the wearmg of 
for, feathers, and the utilisation of whether for food, 
pleesute, or clothing, I shall hold myself indebted to your 

for permisnon to make the crag satement in justi- 

fication of my own consistency:—I never bay furs, ers, 
ivory, kid gloves, stuffed birds or other creatures, I have long 
been in trying to 1ntroduce the use of vegetable leather 
for ma boots and thoes, and have devoted much of my time 
to the question, I detest all ‘‘sport” which necessitates the 
and suffering of living creatures, and hawe written many 

and letters to various joufhals for several years pest 
against sesl-hunting, pigeon-shoo i battues, and 


rebbit-gin$. Of late years I have “ vivisection” to the 
list. My husband's horses no -reus ; and I never 
sce without in at the msk—as I know but too 


well—of personal insult. y, it js twelve moce I 
tasted- flesh or fowl of any kind. ANNA KINGSFORD 
e 11, Chapel Street, Park Lane, W., March 16 


* [It seas a somewhar unwarranted and unworthy argument 

that because some.foreign experimenters have been guilty of 

excess, ther@fore we are totally to su in England thet 

all competent persons know and d to constitute a most im- 
. ^ . 
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opinion only” which has Hitherto. prevented abuse in this 


country, As pointed out in -our article, the English p 
themselves merum de dota eae ce 


page i ar 
practices, ® Moreover, we cannot think many o 
will resemble our correspondent m failing 
ties" may be guarded t while ‘‘more moderate practices” 
are allowed ; and in yuna area 
bered that English physiologists have 

legislation ‘dMected against the former,—ED, 


TOWARDS the close of an interesting article on Vivisection in 
arocent number of NATURE (p; 429), the following remarks 
from an article in the /ortnishtly by Lard Co. 
.occur: ‘What would our Lord have said, what looks would He 
have bent upon a chamber filled with uno creatures which 
He loves, dying under torture deliberately and intentionally in- 
filcted.” Prof. Yoo in answ this, quotes ‘‘ Ye are of more 

many sparrows,” ‘‘ How much then is a man better 
than a sheep." But there is one passage in Scripture which I 
think hes even, a closer connection with vivisection then those 
mentioned above, namely, the healing of the man with 
devils (Mark v. V@rse83), ‘‘and the unclean went out 
and entered into the swine ; and the herd ran violently down a 
seep DA Into' fha, sea (they were about two thousand ;) and 
were choked in the seaz/ If our Lord therefore considered it 
expedient to permit the destruction of a whole herd of swine, 
in order to alleviate the sufferings of the de- 

moniac, surely the labours of a man like Hunter must be justified, 
who by experiments on living animals has been the means of 
reducing death from aneuriam of the artery of the 
lower ltmb from 95 per cent, to IO pec cent., as stated hg Sir 


James Paget. p 
* CHARLES ALEX. STEVENSON 
45, Melville Street, Edinburgh, March 14 


Muffs and Vivisection 


Your ent, Mr. H. H, Johnston, of the Zoological 
Gardens, has offered your readers some '' facts," which, he rays, 
he ‘‘ knows to be true.” He says that some little time I 
called on ‘‘a member of science" ; that ‘ 


acquiesced in 





umbrelle ; and that the man of 
sclenos took each of these articles as a text for a rebuke to me 
encouraging cruelty. Sir, these ''facts" may posibly be 
exeugh for scientific ," like some others w 

we heard of at Bond Street, winter, but 
much merriment to those who ha 
real ' outward 


arebuke; never used an lvory-handled umbrella 
L isc, or any other bird, either in or Mar my maf, 
portion y Mtiro; and, finally, having nerer 


; never wore 


: Pasteur's.Inoculations 
In the of the St. Louls Medical Society, recorded 
in the Dect y o ayd Surgical Journal for December 
last, Dr, Spinzig is reported to have Nude ce Splenic fever only 
w thae is low ground, or what is called, ‘bottom 
and shepherded on sach ground 
while thosethat pre shepherded in lofty 


would make no difference w they w 
however, they this was met the case,” em 
your colis, what is Dr. Spinrig's authority for stute- 
ment e . 

Again, I have informed, that although it has been abun- 


‘NATURE 


to be remem- | 


483 

with attenuated 

virus are protected against the otherwise deadly of um 
cultivated virus, they do not enjoy simler immunify from the 


proved as successful 





against natural epidemic under ordinary conditions as 
against artificial introduction of the virulent matter into the 
system, A STUDENT 
‘‘Rophyton” Ye o . 
AFTER all thet has been written, both in and abroad, 
about the ini Bature of ee sea sch 
statements as made by Mr. en, in NATURE (vol. rxy, 
p.409) As long ago as I 3,e pointed out that in weden it 
occurs under ci which most decidedly prove thet it 


cannet have been any plant or organic being whatever, and 
Principal Dawson has been led to precisely the sume conclusions, 
DW ee I ohn, Last year, I further, 
FRE A uced Eophytims,*which cannot be 
the eiiam oges. A. G. NATHORST 
Geo Survey Office, Stockholm, Sweden, March 16 


. 

Telescopic Definitionfin a Hasy Sky” 
Mz. Roysron-Picott’s letter in NATURE, vol, xxv. p. 77, 
reminds me that during the Transit of Venus in 1874, the 
nere Tor Mie eater of the day, being covered with thi 
but varying clouds, I several times, for a considerable time 
together, raw the planet on the sun's disk, with the naked eye ; 
the cloud at these times stopping out the superfluous light, but 
not stopping distinct vision. ] 
I may add ( off the line) that, towards the sun 
shone out brilliantly, and from my garden, through a bit of 
smoked glass, I watched the whole egress. Unfortunately, the 
subsidiary station, which was to havo been here, had to be 
abandoned at the last moment, a matter of great regret to all 
concerned, and to all interested, and not the least to myself, 


hz wi a chance which there was no one to use, 
MA MES Mp imd January 27 A. S. ATKINSON 


The Weather in South7Australia 
Mars, MERRIFIELD, with her compliments, begs to inclose 
extracts from two letters she has received, describing 
c ee a ee ee 
mentioning the curious fact, that the water in the Sturt rlyer is 
more abundant in dry seasons than in wet ones. Perhaps the 
Editor may consider the statements sufficiently interesting foc 
Seertion in NATURE, 
Stapleford, near Cambridge, March 14 
“ On Tuesday, January 17, the thermometer was registered at 
180° in the sun, and 114° in the shade. I belleve we had it 
hotter here; for, in the afternoon, the hills were covered with 
bush-fires. Fortunately, they were on the other side of the rail- 
road, about two miles off At when the fire was pearly 
out, and only the stumps and branches left Burning, it 
looked like d large town lighted up. A strong south-east 
blew the heat over to us In the a strong hot blast 
came from the north, as hot as I have felt it in West Australia. 
esterday, the thermometer feli, out of doors, to 90°.  To-da 
TREE io) woe T thick es noe into as ce , M 
in the raom were unpleasantly hot to the back of ‘and, 
The leaves aro 





seen, Neither a bird, fly, 
i unless disturbed by the of 


follo statement will show the hotte days in ceçtaln 
` In 1860 thermometer 158° . 
186a » © 159 °, 
1871 ° 153 D 
188o n MEE 
188a us » . e 
. : E 1! February 2 
“Tt $ & curious n thet the Sturt or creek, 


which runs throfigh Mr. L.’s gardengbas mase water in it in dry, 
. e ~ ee * 


| 
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summers than in wet year? The present is & most unusually 
-dry season, and there 1s much more water in the creek than there 
owas last . The Sturt is called ‘a river,’ but, like most 
, Australien, rivers, it i$ at umes only a senes of water holes; the 
water pally under the bed of the rnver. One can walk 
across the bed of the river, diyshod, except where the deep 
holes are, We cannot account for there bemg a greater body 
of water, that is, that the DS afe stronger during drought 
han at other times, There are accounts from the northern 
areas, "Tnereis no water, The crops, about six inches high, 

elding four bushels to the acre. Water is obliged to be carted 

“rail to sfme flistricts, and at the mines on the Peninsula,, 
-they are obliged to Set the stills to work. dn the far north, the 
-new settlers are xp‘ fearful stigits for want of water, even for 
-drinkmg. The weather has been more tolerable lately ; but hot in 
the sun, very cold wind in the evening, when a fire is agreeable.” 





Variable Cyghi (Birmingham) 1881 


UNDER the above headmg, in the Asir. Nachrichtenyg No. 
72421 (March 7), Dr. Schmidt, of Athens, gives the results of 
his observations of this slaÑ which became invimble to him on 
November 24, and remained so up to his last search for it on 
December 22, It must have been from rather supenor tele- 
scopic power ly from a bett armos —that I was 
able not alone to see it on December 21, but to recognise tts 
deep crimson colour when no more than 12 mag., and probably 
les. J used a power of 53 on a 44 inch object-glass. 

Millbrook, Tuam, March 11 J. BIEMINGHAM 





A Strange Phenomenon = 


‘Tue letter under the above heading in NATURE, vol xxv. p. 
410, does not describe & mri di pieni unique A 
good many years a a 5 rnown to me, was 
pesung over a low Mil in this parish ; while doing so, he en- 
countered a sharp shower of hail, and on approaching the hivhe-t 
point of the ground, he was astonished to find an ectrical dis- 
‘play similar to that described by Mr. Moir, an elevated walkmg- 
Frick behaving like a polnted rod on the prime cenductor of an 
electrical machine. understood that when the clergyman left 
the summit of the nsing ground, the phenomenon disappeared, 
and that on at once retracing his steps it wes again visible, Mr. 
Moir does not state his position with regard to the contour of the 
ground, but I strongly suspect that he occupied a position similar 
to that d&scribed above, and that he witnessed a natural display 
of the common class experiment of presenting a pointed metallic 
rod to the charged conductor of an electric machine, B. 

Fyvie, March 13 E 








STENO! 


N the pur peu that glowed in the stil] dark 
sky of the seventeenth century some spots shone forth 
more ght’ than others, and the keener vision and 


greater knowledge of later times has detected there stars 
of sur ing ncy. It was a period of great intel- 
lectual activity, and there was much independence of 


thought and freedom of research. In natural science 

this was quickly felt, and in Italy—elastic Italy that 

first rebounds to every movement, the results were soo 

made visible. It is not always in the heaving mass 1 

we first detect it; a foreign body resting on the surface 

sometimgs m clearly inticates the motion. So in the 

country of Frascátoro, Scilla, Cardano, Cesalpino, Im- 
ti, Aldrovandi, it was a Dane who first put geological 

eds into shape. PM 

.* 


bond, I p 10 el. 
—' DÍ Nicola Stenone e dei mol studii geologicl in Itala," 


Capellini 
Inaugural Lefturs, U 7 of Bologne. 865, . 7? 
— at mpeting, 
. Piae FE sora M pss) 








Ampe , 1881, refifed by the | 
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But a very remarkable mgn was this Dane, Nicholas 
Steno, and a curious history his. Born at Copenhagen in 
eee son of a goldsmith fn the service of Christian 
IV.,he was brought up in the strictest principles of the 
Lutheran faith. Instead of followjng the alas of his 
father, he was educated for the met rofession, studied 
under Thos. Bartholin| and denda the lectures of 
Borrichius and of Simon Paul. Hence the,work that first 
brought him into notice was human and comparative 
anatomy. Soon after he had ‘pbtained the degree of 
doctor at Copenhagen, he went to Leyden, attracted by 
the fame of Francis Sylvius, Van Horn, gnd others. 
Here he made the acquaintance of Blasius, to 
whom without any distrust or reserve he® showed his 
recent discoveries of the parotid gland, and associated 
ducts, one of whichis named after him Ductus Stenontanus; 
but Blasius seems to have dealt unjustly by him in this 
matter, and to have put forward as his own the discoveries 
communicated to him by Steno. It was soon, however, 
apparent that Blasius did not know enoggh about it to 
avail himself of the information he had thus gained and 
unfairly tried to make fse of. Steno worked on, tracing 
by observation and experiment the relations between the 
salivary, and mucous secretions and the blood. 

He next turned his attention to rgans of vision 
and of smell, and in his comparison of the human body 
with that of the lower animals he may be considered one 
of the founders of the science of Eun niei] anatomy. 

About the year 1657 he published’ the results of his ex- 
periments on the eye of a calf, but he assumectoo hastily 
an exact correspondence between that and the eye of 
other animals, especially man. In his work on the heart, 
too, he did not himself arnve at satisfactory results, but 
he did much to set others on the right line of inquiry, and 
we do not know how much Lower and other later writers 
were indebted to the earlier investigations of Steno on 
this subject. It will be seen that his chief work was that 
on the glands and various secretions, but it also was 
incomplete, and it remained for Richard Hall (JA. 
Trans, vi. p. 3) to make out the true relations of the sub- 


x m ds. : 

Ini e published some embryological researches in 
a letter “ On the manner in which the chick is nourished 
in the egg," which, with a letter “ On the anatomy of the 
ray,” is appended to his essay entitled “ Observationum 
Anatomicarum de Musculi et Glandulis Specimen” 
(Copenhagen, 1 4to) On embryology he seems to 
have adopted the views of Marcello Malpighi. 

While en in these various studies at Amsterdam 
he heard of the death of his mother, and returned to 
Cope n. After a short stay there he went for a tour 
through Italy and France, and in 1664 arrived at Paris 
with a view of carrying on his anatomical researches, now 
especially devoting himself to the investiganon of the 
brain. In Paris he became intimate with Thevenot, and 
here also he made the ac tance of Bossuet. The 
eloquence and earnestness of that remarkable prelate had 
such an effect upon Steno, that in 1667 he went over to 
the Catholics, which perhaps helped somewhat to secure 
for him the warm reception accorded to him by the 
Grand-Duke Ferdinand II. and his brother Leopold. 
He explains the reasons which had induced him to take 
this step, in a letter published by Falfoni (^ Lettere 
ineftite di uomini illustri? vol. 2 Steno, after leaving 
Pans and making a tour through e chief towns of Italy, 
settled at Florence in 1666, where he met Carlo Dati 
Francesco Rei, Vincenze Viviani, and Lorenzo Maga- 
lotti. ‘Fhey, in spite of the jealous opposition of Jean 
Alphonse Borell, who hace had a eontroversy with Steno 
respecting the action of the muscles, all agreed in doing 


‘him hopour, and invited him to become a member of the 


Academia del Cimento. He was appointed Physician to 
the Grang-Duke*Ferdinand II. de’ Medici, and under his 


protection and patronage had gredt. opportunities of pro- 
"- * 
e ° e 
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secuting his anatomical gtudies, as are shown by his 
further observations on the heart, among which he gives 
the results of his experiménts on the heart of a dog; by 
his memorrs on the muscles of eagles; on the intestinal 
movements in cats; and on the bile ducts, &c. 

Three years after the publication of these treatises on 
special points, he brought out his * Elements of Myo- 
logy,” in which he treated the subject more from a 
m ical than an anatomical point of view. In a 
letter to M ME published with this work, he gives 
an account of the dissection of a shark which had been 
captured x cm in 1666, and especially discusses 
the character and mode of growth of the teeth of that 
animal. 'fhis seems to have been a favourite line of 
inquiry about that time, for next year (1667) Agostino 
Scilla published his work, * La Varia Speculazione dis- 
anganata dal senso," in which, with a view of proving 
the organic origin of fossils, he figures and describes 
sharks’ heads and teeth, in order to compare them with 
the glossopietre, or fossil sharks’ teeth, so commonly 
found 1n the Tertiary beds of Italy. 

It was about this time 1667-g*that Steno extended his 
researches into the field of geology, and began to write a 
dissertation en Italian for the Academia della Crusca, of 
which unfortungigly only the introduction has been handed 
down to us, This the title * De Solido intra soli- 
dum Naturaliter Contento Dissertationis Prodromus." 
(Florence, wa in.4to.) 

In this work hd*showed that he held views far in 
advance sof his age, at any rate that no one else had 
clearly stated them, for we cannot but feel that in most 
cases of this sort we have got the wisdom of many and 
the wit of one. The independent researches of a number 
of different observers suggest the same explanatiog, but 
each is afraid to bring it forward on the evidence that he 
alone has gathered. A bold clear-headed generaliser 
steps forward and says, why not accept the conclusions 
that naturally follow from the hypothesis that each of you 
` severally feel would best explain the various phenomena 
you have been investigating ? 

At any rate Steno did give a fair sketch of the Prin- 
ciples of Geology, and showed that he had considered it 
from the petrological, palazontological, and stratigraphical 
point of view. He pointed out the difference between 
rocks of mechanical origin, and those which were due to 
chemical agencies, and further clearly distinguished those 
that were to be referred to ordinary subaqueous sediment 
from those which were the products of eruption. 

He found it necessary to mention by way of illustration 
what any one would admit as soon as their attention was 
called to it, that uf we found a deposit containing sea salt 
and the remains of marine animals, planks of ships, &c., 
we should allow that the sea had once been there, whether 
the bed was exposed 1n consequence of the sea having 
retired or because the land had been raised. 

A great quantity of timber and things washed down 
from the land suggest transport by torrents and rivers. 
Charcoal, cinders, and calcined objects we refer to the 
action of fire. 

If the strata are of the same land we infer the same 
causes. But if the character of the deposits which make 
up a set of beds in one and the same place varies, we 
aefer this totchanges in the surrounding conditions affect- 
ing the flow, or the soffrce from which the materm] was 
derived from time to time. 

He further shows tbat although the lowest beds de- 
posited over any area musteconform to the shape of the 
e eri rock, the tendency of “all sediment must be to 
assume a horizontabpositio» ; and so, when we find them 
highly inclined, we must refer this to subsequerit móve- 
ment, excepting, of course, in tbe case of beddifig, 
which probably he would include under hẹ aquéous 
causes of inclination of strata, 


He observes thdt mountains, often with flat tops, are | of gravity sho 
Ld i i . 
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made up of both horizdhtal and indined strata as may 
be seen along their flanks, and from all his observations 
inferred that once the mountains were not, tiet they do 
not grow, that there is no constant dyrection in mountain 

chains, and he infers that mountain a fre raised 

and depressed, and subject to rending and fissuring. Dis- 

cussing the origin of springs, he shows that he had a clear 

idea on the subject of Artesian wells, which had been 

previously treated by Ramazzini [De Miranda fontium 

mutnensium scaturigine, 1596.] 

As he had clear notions of the structyre of the cust 
of the earth and of the origin of the gedimfntary rocks, 
we are not sump?ised to find that be,entertained correct 
views respecting the nature of fossils* He pointed out 
that some shells were preserved just as they had been 
left by the sea or lake; others had undergone a slight 
change, the orginal shell being altered or replaced, while, 
in a third case, the shell had perished and left only the 
ca% in the rock. We must remember what queer ideas 
he had to meet when we read of his éxplanations and 
arguments to prove what seemshow so clear; for example, 
how he dwelt upon the occurrence in the rock of a 
large shell bored pee cae mpllusks, and had to 
combat the view that they were concytions! Again a 
common idea with regard to the sharks’ teeth of Malta was 
that they were the spontaneous P of the soul, 
while popular superstition referred them all to the miracle 
by which St. Paul deprived all the snakes in the island of 
their venom. So Steno had to meet the argument derived 
from the great numbers that are there found. He pointed 
out first that each fish has an enormous number of teeth ; 
next that the sea often carries and collects into one place 
bodies of the same kind, sorting them, as we know now, 
according to their size, specific gravity, and so on; and 
thirdly, that these sharks herd together, so that it was 
likely there should be a large number of their teeth in 
one place ; and he adds that as there are teeth of different 
fish as we as shells in the same beds, it was clear that 
we had todo with an ordinary marine deposit. 

He does not seem to have determined the bones of the 
large mammalia or to have studied their mode of occur- 
rence very carefully, for though he recognised elephants, 
he did not see the difficulty that arose from &he occur- 
rence of a great number of other large animals, nor did 
he realise in what ancient deposits they were found, and 
so he thought it & sufficient explanation to say that the 
elephants had been brought over by Hannibal He was 
hampered by the attempt to classify the events of geology 
under six periods, and had rather to wrest his facts to 
make them fit with his explanation of the Noachian 
deluge. 

It is less interesting to dwell upon these difficulties 
than to follow him where he made the great advances ot 
his age, and laid down the simple law of pakeontology 
that when we find a body -imbedded in the rocks, and it 
15 similar in all important points to a recent organism, it» 
is a fair inference that 1t also did belong to such an 
o or when he gave as the result of his investiga- 
tions that the deposits of past ages and their included 
remains were’produced in just the same way as similar 
accumulations are formed "in modern ,times, apd that 
the succession of beds with marine shells Mich as were 
seen in various parts of Tuscany olearly proved, that 
there had been altetmate petiods of submergence and of 
elevation over large areas. %° 

In discussing the possible causes of these earth move- | 
ments, he touches the question of internal heag, "and 
in inquiring intó thé causes of hot and cold springs, cur- 
rents of air of different Here perature STA On o pun 
&c, he speculates upón the Affects of the int heat 
of the earth, and here dnd there throws out ‘ints of 
larger questions wojking in his mind, as, €or instance, 
modjficationseof the earth's crus such that the centre 
ono longer «o nearly coincide with} the 
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centre of f 5 we canno@but regret that, owing to 
the MEER jin: which now fell upon his scientific 
life, that work of mh we have but the introduction was 
never fini , and the many interesting facts as to the 
change which had*takon place in historic times in 
Southesn Italy were never recorded, and the many curious 
disquisitions we were led to anticipate are lost for ever. 

In 1668 Christian V. offered Steno the Chair of Ana- 
tomy at Copenhagen, which he accepted, and entered 
wpon the duties of his office with the delivery of a re- 
markable Inga address pointing out the direct bene- 
fitsethat hawe denved from the study of anatomy, 
not only in the alleviation of suffering im others, but from 
the pleasure of the intellectual pursuit itsd£, But though 
his talent was universally recognised, jealousy and bigotry 
combined to make it uncomfértable for him in his native 
place, and so hé returned to Tuscany, where the Grand- 
Duke Cosmo III. intrusted to him the education of his 
son Ferdinand. Steno now began to turn his attention 
to religious questions, and gave up natural science. eHe 
thought he must endeavoyr to bring about the conversion 
of his old co-religionists, and wrote several theological 
works which involved him in a controversy with the re- 
formed clergy of Jona. Innocent XT. rewarded his zeal 
by appointing hif, in 1677, Bishop of Titopolis (rn par- 
fibus), and Apostolic Vicar of Northern Europe. 

Steno fixed his residence in Hanover, when the Duke 
John Frederick of Brunswick had just embraced the 
Catholic faith ; but on the death of this prince in 1679, 
the electorate fell under the domination of the Bishop of 
Osnabruck, who belonged to the reformed communion, 
and would not allow any proselytising to go ou in his 
states. Steno therefore had to leave; and after spend- 
ing some time at Munster and Hamburg, withdrew to 
Schwerin, where he died November 25, 1687. His body 
was, at the request of the Grand-Duke Cosmo III, car- 
ried back to Tuscany and laid in the Basilica of S. 
Lorenzo. ê 

A simple slab of marble, put up by the Catholics whose 
cause he had espoused, marks the spot. The inscription 


gracefully records the pious prelate's end. As far as we 
ow, no relative stood by!—no man of science pro- 
nounced a eulogy over Steno's grave. 

The epttaph runs thus :— 


. NICOLAI STENONIS 
EPISCOPI TITOPOLITANI 
VIRI DEO PLENI 
QUIDQUID MORTALE FUIT Hic SITUM Est 
DANIA GENUIT HETERODOXUM 
ETRURIA ORTHODOXUM 
i ROMA 
VRTUTE PROBATUM SACRIS INFULIS.INSIGNIVIT 
SAXONIA INFERIOR 
FORTEM EVANGELII ASSERTOREM AGNOVIT 


. DEMUAL 
* DIUTURNIS PRO CHRISTO LABORIBUS AERUMNISQUE 
CONFECTUM 


€. SALTEM IN CINERIBUS VOLUIT 
* — A.D. 1687 


If this epitaph de said gf what Steno did for 
science, and*when the President of the International 
Geological Congress led the congressists from Bologna 
to Fhotence last autumn to place a wreatf upon the tomb 
of Steno, and called upon the distinguished Danish anti- 
UAY e Waldemar &chmidt, to say a few words to those 
assembled round the Ist resting-place of his illus- 
trious «compatriot, it wes felt that ıt would be a fit and 


Se ee oe Dat other weder no wong of Ba 

relations, e e 

. e ^ ë e ° e. è 
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pleasing thing to put another slab beside the old ong, in 
memory of that gathering round his grave, and telling of 
the full appreciation of his worth'as a man of science by 
those who came two centurles fiíter him. 

è TEOS. MCKENNY. HUGHES 








WIND MEASUREMENTS 


INCE the time of Hooke the accurate moasufement of - 
the wind hes formed an object of rimental 

research. That philosopher, if mot actually the first to 
invent an anemometer, at any rate appears to have been 
the first to write upon the subject, which singe then has 
occupied the attention and exercised the iggenuity of 
many scientific men. The main result of these efforts was 
well shown last week at the exhibition of anemometers 
organised by the Meteorological Society. The President, 
in an interesting historical address, stated that the 
number which had been invented was at least one 
hundred and , and upwards of forty of these were col- 
lected, besides photographs and iode of many others. . 
The exhibition was by kipd permission held in the hbrary 
of the Institution of Civil Engineers, at whose weekly 
meeting two papers, on the design of structures to resist 
wind, and the resistance of viaducts to gists of wind, 
were very opportunely read. — 

Itis not by any means generally recognised that there 
are two distinct objects for which the measurement of the 
wind is necessary; these are: (1) the determination of 
the actual motion or trensference of the air itself; (2) the 
investigation of the effect of the wind. The twd societies 
above mentioned well represent these two objects of ane- 
mom and all the instruments are included in one or 
other of the two classes, which are said to measure respec- 
tivelf the velocity and pressure of the wind. These terms, 
though convenient, are ud misleading, as it is really 
the impulse of the wind which is in both cases measured 
—in one by its effect in producing the continuous rotation 
of a vane or set of m the other by its statical effect , 
u a pressure or column of air or liquid. 

rom the nature of the wind it is evident that nothin 
less than a continaous graphic record could be of mu 
service, and but little progress was made until the inven- 
tion, about fifty years ago, of self-recording instruments of 
both classes. elate Dr. Robinson, F.R.S., contributed 
more than any one else to the establishment of the velo- 
city anemometer which, by the addition of Mr. Beckley’s 
self-recording apparatus, is undoubtedly a model of 
mechanical invention. Mr. Follet Osler, F.R.S., as the 
result of much persevering labour and skill, has given to 
the world a pressure instrument of great excellence, and 
of this and de former, both of which may be rded as 
the best types of the two classes, it may fairly be said 
that much improvement, at any rate in mechanical con- 
struction, can hardly be expected. 

As to the tabulation of results, this is conducted with the 
most scrupulous regularity. Since 1874 the Meteorological 
Office has published hourly numerical records, from its 
various stations, of the direction and other elements of 
the wind. Quarterly records containing engravings of the 
actual Curves are also published. These latter have rather 
fallen into arrears, the first volume of the new series for 
1876 having been only published in 1881; but it is satis- 
factory to T tkat the work ofecompleting them up tò 
the year 1880 is pr ing, and it is to be hoped that 
they will always be a 

In the face of all this expenditure of time and skill the 
meteorologist and the engindéér alike proclaim the unsatis- 
factory state of the science, The engi ing aspect of 
the question, viz. the effect? of the" wind, has recently 
excited considerable ‘attention in consequence of the Tay 
Bridge digaster in this tountry, and of similar accidents 
abroad. It is evident that with the increase in the size 
of engineering structures, particularly in exposed situa- 
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tion4, the force of the wind may become as great as that 
impressed upon the structure by the action of gravity. 
The recent account, in this paper, of the proposed ‘new 
Forth Bridge, was:a good example of the provision made 
for wind pressure, not only on the completed stfucture, 
but also during its cénstruction. Notwithstanding «his, 
the,report of the recent Commission on Wind Pressure 
substantiates the statements already alluded to. This 
distribution df wind pressure over any surface appears to 
be very little understood, though the matter is being care- 
fully investigated by more than one imenter, and 
some results have recently been published. It seems, 
however, Hrdly credible that the maximum pressure to 
which a stmicture may be exposed is almost as great a 
matter of uncertainty ; yet such is the case. The papers 
on wind pressure, above referred to, in spite of the exis- 
tence of so many anemometers, endeavour to ascertain 
from a variety of s such as previous accidents, and 
reports of the effect of wind in Ta what the probable 
maximum pressure has been, both, however, assuming 
values for purposes of calculation far less than are actually 
reported. In the same manner,the Commission decided 
pe a limiting value'only a little more than 62 per cent 
, ofa recorded by an anemometer, and believed 
by them to have actually taken effect in this country. 
The fact is, Mathe motion of the air is, beyond all 
- expression, most complicated. Were it not for this, there 
would be no necessity for obtaining both the velocity and 
presstre of the wind, for there mM a first principle of 
dynamics, a fixed tion between these two elements ; 
and if one were known, the other could be, at any 
rate, approximately deduced. In reality, any attempt to 
treat the wind as having steady motion for more than a 
very small distance in space, is certain to involve serlous 
error, and the complications which are introduced, from 
even slight disturbing causes, seem quite beyond the 
powers of investigation. The engineer is concerned both 
with prejudicial effect of the mud upon structures, and its 
ual ect upon wind-motors. In both these cases the 
conditions are such as to greatly interfere with the 
steady motion of the wind, and the effect due to locality 
must be estimated and allowed for. The meteorologist 
needs observations of the wind at all elevations, and as 
pointed out by Mr. Laughton in his address, particularly 
at higher ones, where, judzing from the experience of 
aXronauts, the motion of the wind Is nearly as complex as 
below. Until the motion of the wind is better under- 
stood, weather forecasts must be more or less unreliable, 
and what has been said with reference to the mechanical 
excellence of the present anemometers and the 
tabulation of results, must not lead to the idea that there 
-is no room for improvement. On the' contrary, there is 
ue much to be done in directions which can here be only 
iefly indicated. 


First, there is great necessity for i ement in the 
lubrication of the rente, Ceridal? o that portion 
recording direction, so that in viewing a weather chart of 
the Times it may be certain that in light winds the arrows 
really show the direction and not directly the opposite 
one. Such an error as this, perhaps from some’ distant 
station, causes whole columns of the bulky hourly records 
to be worse than useless. j m 

Secondly, the reductions for the relative velocity of the 
eine and te eee Süght abt to be made hale 
at present case, by a factor now well known as the 
result of much costly investigation, to be errofeous. 

Lastly, the ! ty of ometers should be more 
carefully selected, or at least f&ken more closely into 
account, in the effect of wind in storms. 

The importance of some reform in the matter of wind 
measurement is obvious, since it is only continued 
observations, under improved" conditions, a nfore 
reliable and satisfactory knowledge egn be obtained of the 
aXrial ocean in which we live. M.S.H.S, 
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THE ZOOLOGICAL lsocisrv AND “FUMBO” 
AT the General Meeting of the Fellows of the Zoological 

Society on Thursday last, Prof. Flo made the 
following remarks with reference t8 the subject of the 


“elephant, “Jumbo” :— 


Before the Meeting separates I wish to make a 
few observations upon the subjects which have just 
been under discussion. Peng pat said that there 
should be power in the Bye-laws to Spec M 
of the Fellows of the Society ; and the su sence 
deserving of the consideration of the Cofinci® The fro- 
bable explanagdh why there is no suth power already, 
lies in the fact that there are regular «Monthly General 
Meetings at which all Fellaws are able to be present, to 
ask any questions or to make any observgtions iy think 

ociety 


fit upon the ement of the affairs of the 
and, upon notice having beeh given, to propose any 
resglutions. 


ith reference to the action of the*Cotncil in the par- 

ticular case under consideratio their legal powers to part 
with any of the animals under their care have now been 
fully ed by Mr. Justice Chitty’s judgment, and the 
expediency of their b able to exefcige these powers at 
cases dots not seem to be 
doubted by any sensible person. It has, however, been 
asserted that thers was something exceptional in the case 
of the elephant in question. I would ask when, and by 
what means, can the line be drawn between an ordinary 
and exceptional animal? Two elephants have been sold 
within my recollection (one in 1854, the other in 1873), 
and ‘no one ever disputed the power or discretion of the 
Council In ing with either. Certainly neither of them 
was called " Jumbo," a name which has clearly done much 
to foster the present agitation, If our “ por had 
been called by some name as unpronounceable as that of 
the two Indian elephants now in the Society's possession 
we should dave heard much less of his virtues. f 

To‘ speak of this animal as is'done by Sir Geo 
Bowyer in the Times of to-day, as in any way comparable 
to the Coder Alexandrinus, is only equalled in absurdity 
by the statement lately made in a letter to the same paper 
by another Fellow of the Society, that if a certain Chancery 
suit were successful the animal would remain as a “ per- 
manent” inhabitant of the Gardens. How immortality 
was to be conferred on “Jumbo” I do not know. Our 
animals are only temporary possessions. All experience 
tells us that even elephants die, and, moreover, that what- 
ever may be the case iu their native land (a subject on 
which strangely exaggerated notions prevail) in this 
country they are never long-lived animals Whatever 
means were tried to preserve * Jumbo," whether lawsuits, 
chains, or stone walls, it is absolutely certain that a few 
years would have seen his end in one way or apother. 

Then as to “ Jumbo" being “unique,” as is constantly 
said, I am not’ quite certain what is meant by this, ag, 
there are many African i esie at present in Europe, 
and one other in our own Gardens. As an elephant he 
is by no means perfect, wanting the most characteristic 
ornament of his race—the tusks. He is certainly large, 
but probably not larger than many other male elephants 
of his ies would grow, if kept for a sfifficient of 
time. This size, however, while ln one’sense adding 
to his value, is In dngther a serious detriment. It ms 
fact, the principal cause of the desire à part with 
Then it is sald that he was exceptiongl on account of his 
great money-v&lue ; but of what that value was nd one * 
could form atfy idea: in the general market it was 
literally nothing. I doubt whether, at all cyents a 
month ago, any one but the actual purchasers ‘would ' 
have taken him off our hands &tany price. Ikpow, for 


my own part, so great has been my anxiety a him 
for 5 t—so sure did os t hê would 
onetmy or othe? bring us ipto trouble (although I can 
e ° . 
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scarcely, say thur I anticipated) it in us present form 
that: I ‘Mould willifgly Bie scel to giving me 

Away guis if est Opportunity bad offered: Probabl 
fon oF UN adndel gre animal snore then Laid: Bir 
, X. haya .gonsideralfe knowledge of -those who have 
attempted td keep such elephants an captivity 4 4n 
pear is fe as we have uo difficulty, in 
‘ketping lions, which are more dan ere need: be 
no mith elephants; but E e deduction is pot 
sound, A lion is always dangerous, and can‘be treated 
Accordingly ; ap elephant, which -inspires confidencej'by 
its asual dogility 13 on. that very account a far more diff-, 
cult and dangerous animal to deal with, In many zoo- 
logical gardens on.the Continent 1 have Seen elephants 
boxed and chained. up, without being allowed to take a 
foot qf exercise, sometimes for - together ; and! on 
inquiry I haye always found that it had been necessary to 
restrain the animal, because at some unerpected moment 
it had killed or injured its keeper. In India this would 
only be looked upon as. an, ordinary incident ir an 
elep wok (dart gust ake an event were to happen in 
out. n$ (as T must ady Ihave felt morally certain it 
would’ do sooner or later, if Juorho remained there), 
what should we have had to do withgbe animal? Could’ we 
have, ever again Jet -hjm pace about the Gardens wath'his 
precious freight of Little chidren on his back? But mych 
worse than.éyen killing a single keeper might ‘hare h 
pene pone animal had once got beyand control ^ 
ave been warned by bigh 1 authority of our respon- 
sibilities on this subject. It is possible that we may | 
have ‘been foo cc gar per foo careful, about the lives of 
our servants and of our visitors; we may possibly have 
ement of our 


looked at difficulties incident to the manag 
into the details of which it would. be useless i 


a 
€ 


dean s meeting by entering upon, in too senaus a 
light; but this was a case in which we felt that to be on 
the safe side was the right course to pursue. I do not 
say that other bolder and more enterprisin managers, ` 
who might'look upon the attractions of the Ghrdens in a 
more commercial spirit, might not possibly have taken a 
different cqurse ;- for we were quite aware that the loss of 
the animal might for a time be detrimental to the income 
of-the Society. For this réason we also, as custodians.of 
the Sociesy's finances, thought it not right to decline 10 
avail ourselves of the very unexpected opportunity of 
diminishing that loss, as far as possible, by the animal's 
sale, Some persons have called in question-the “morality” 
. Of this transaction. How any one who has ever sold 
horse, cow, gheep, or pig can do so, I cannot magine.’ P 
the purchasers elect fo take an animal, knowing all its 
imperfections, and the vendors are satisfied that it will 
pass into hands where there is every reasonable prospect 
of its being properly treated, what more can ired ? 
Then we have been told that we pught to haye killed ihe 
elephant. e To this I decidedly denfur, unless the principle 





serious side amang the many ludicrous incidents, that 
have arisen out of this affair. This is the -rash or sxilfel 
misrepresentations that have been so freely indulged'in 
against a body of. gentlemen df whose general qualifica- 
tions fay the offices which they ‘hold it is.not perhaps , 
necessary for-me to speak an this assembly (their -names 
should be a sufficient guarantee of this), but of whom 1 
may say, from my intimate ‘knowledge, that they are con- 
stantly endeavouring, often at considerable, personal 
sacrifice, to bring their varied knowledge and nenoe 
to bear upon carrying out the work of the Society for the 
advancement of science, and for the benefit of the 
Fellows of the Society and the-public generally. ‘Our 
accomplished Secretary of whose successful 4peneral ad- ` 
ministration of the Society no one who did rf&t ‘know its 
condition as I -happen to do before he took office, and . 
has not watched its growing prosperity for the last five. 
and twenty years, can form an adequate idea, has not 
been spared, although in his share in this transaction the | 
ceitainly had no interest but that of the Society at heart. 
There is much in this which is to me a novel and pain- 
fid experience; but I am told that.it is what all -must 
expect who undertake the responsjbility of any kind -of 
work for the benefit of others. However this may be in 
political life, it might have been hoped thay among those 
who followed the calmer pursuits’ en ged -by this 
Society, there would not have'been #fy iound who, either 
ppenly or under cover of anonymous slander in news- 


paper articles, letters, and postcards„would have imputed . 


so freely* done, 


to us, which I regrét to say has 
by-whichewe know 


motives absolutely contrary to those 
we have been ever actuated. i 


‘ 











—F 


ON DUST-EXPLOSIONS IN COLLIERIES . 
The observations and riments -of 'M. Vital, in 
France, and of Mr. Galloway, Prof. Abel, and the - 
late Prof. Freire Maneco, in this country, have shown, - 
béyond all question, that we must look to the power 
ssessed by coal-dust, and possibly even by finely-divided 
incombustible incrganjc matter, whem suspended in air, 
of pro ting or enlarging the area of an explosion as , 
one of the main causes of those frightful decurrences, 
which now and then decimate even an entire mining 
community. There can be little doubt, that so far asthe 
loss of hfe is concerned, dustexplosions are, as a rule, 
far mote disastrous than mere explosions of gag. A shot 
is blown out, or, by some mischance, the gas in the goaf, 
or in some hole in the roof, is fired: the. concussion of 
air raises a cloud of dust, among-the particles of which 
the flame-rushes with explosive violence. Fresh -dust is 





is admitted that every one who has à horse, a dog, or any |" 7 


eother animal, which has become thropgh any circum- 
stances inconvenient for him to keep, 18 bound to destroy 
it This may be the doctrine 6f a few visionary enthy- d 
e it 18 not commpn sense, itis not humanity. If 
the of an animal is of an usetoit(and 1 see no n 
why this elephapt may not joy his life for perhaps a few 
years longe?), there fs no reason fpr taking it away until 
the pme comes when it is absolutely, nec to do so. 
Besi a as I mentioned before, as trustees an managers 
of the Societ &'hroperty, we are bound to ook alter its 
cea. ‘You surely all know that the operations of the 
Society cannot be carried on without Weéns, and that 
every penny *eceived by the Society is spent upon the 
urppses indicated 4n the Charter ; and yet many.persons 
I am almost ashamed tq*allude to such folly and ignor- 
ance), Rave spoken as rf the Council, or the officers of the 
Society, hadesome direct pecuniary ihterest in. selling the, 
elephant. This bring$ me, in conclusiop, te the one most. 
^ e. @e 
e ee 





raised, to'form fresh fuel for the deveuring flame, which. 
as in the case of the Penygraig explosion,-so carefully 
investigated by Mr. Galloway, is thereby enabled to pene- 
trate and search into the innermost recesses of the.. 
workings, provided they be sufficiently dry and dusty. 
Every partiele of free oxygen is thus practically used up, 
end the resultant atmosphere is a suffocating mixture of 
nitrogen, carbonic acid, carbonif oxide, hydrocarbons, 
and partially-coked dust, against which the ‘men, over 
whom the fame may have passed, with little huit, have 
not the slightest chance. e ‘ ` 
~ It may possibly be of*interest to those who, like i bie 
have to teach chemistry in a eoal-minang district, to know 
of an’ experiment which illustrates in g striking manner 
thè ma:n features of a dast explosion. The iment 
is to mak? an explosion at one end of a long aad narrow 
wooden tube, representing the gallery of a mine; tq show 
. e 


March 23, ABB2] e ° 


| MATURE 


489 





that*the concussion will raise a cloud pf finely divided 
solid. matter from the bottom of the tube along which 
the flame will be propagate and' be'driven put at the 
pther end. A (see figure) isa wooden box 12 inches long, 
8 broad, and 6 deep, closed on afl sides, with the*-excep- 
tion_of a rectangular hole (3} x24 inches), into which can 
be inserted a long narrow rectangular tube (B), also of 
» which may be,20 feet or more in length; the upper 
side (cc)®of this tube is pepe and along the bottom jis 
strewed a thin layer of finely-diyided dry coal-dust,.or, 
what is better in the lecture-room, lycopodium powder. 
Into the wooden box, which in my apparatus has a 
cubic conf&nt of more than a gallon (5 litres) is 
placed abant 13 pints (say 1 litre) of coal-gas; this 
can be most -readily f by pouring this amognt of 
water into-the box and displacing it over the water-trough 
by. a current of the coal-gas. The opening is then 
osed by a. sliding lid, and the gaseous contents are 
mixed by violently shaking the box for a minute or so. 
The end of the long tube (along which the powder or 
dust has been strewn, and the fa ce pushed down) is 
then inserted into the box, and.the gaseous mixture is 
fired by thrusting a lighted taper through a small hole (4) 
at the end js where the tube enters the box. The mix- 
ture of coal- and air ore and the flame rushes 
along the who! iewgth of the tube with astonishing 
velocity, and is driven, often to a distance of six or seven 
feet, out at the other end, and is followed bya cloud of 
smoke» > 
The iment is unaccompanied by danger, and is 
so simple that it may be readily {performed in a lecture- 
room. I showed it samé time since to a number pf 
colliers and others engaged in coal-mining, and it seemed 
to bring home to them far more forcibly than possibly 
any amount of mere description would have done, the 
ren] character of the phenomenon. T. E. THORPE 





THE PHOTOGRAPHIC SPECTRUM OF THE 
GREAT NEBULA IN ORION} l 
L Ast evening (March 7) I succeeded in obtaining a 
photograph of the spectrum of the great nebula in 
Orion, extending from a little below F to beyond M in 
the ultra-violet. 

The same spectroscope and special arrangements, 
attached to the 18-inch Cassegrain telescope with metallic 
speculum belonging to the Royal Society, were employed 
which have been described in my paper on “‘ The Photo- 
Braphic Spectra of Stars ” (Phil. 7rans., 1880, p. 672). 

e was limited by the coming up of clouds 
to forty-five minutes. The opening of the slit was made 
wider than during my work on the stars, . 

The photographic plate shows a spectrum of ‘bright 
lines, and also a narrower continuous spectrum which I 
think must be due to stellar light. The bright stars 
forming the. trapezi in the “fish’s mouth” of tbe 
nebula were kept close to the side of the slit, so that the 
light from the adjacent brightest part of the nebula might 
enter the slit. , 

Outside this stronger continuous spectrum I suspect an 
E et trace of a continuous spectrum, In the 
dingram which accompanies this paper the spectrum of 
bright lines oaly is showp, which 1s certaifily due to the 
light of the nebula. * 

In my papers on the visible spectrum of the pebula In 
Orion, and other nebulæ (PAs. Trans., 1864, p. 437, and 
I P. 540; also Proc. KoysSoc., 1865, p. 39, and 1872, 
p. 380), I found four bright lines, e brightest line, 
wave-length 5005, is eoincidemt with the less refrangible 
component of «double line which is strongest in th 
spectrum of nitrogen. The seconé line has a wave-] 
of 4957 on Angstróm's scale. 


The other two fines are 
1 Paper reed at the Royal Society, March 16, by Willmm Huggins, 
DCL LLD, FRE h ey PE 3 
P . ^ i os 
. : e ee a 
. * 








coincident with two lined of hyfkogén, HB or Ff and Hy 


near G. 

In the photograph, these lines which had beef observed 
in the vjsible art faint, but tan be satjsfactorily 
Tecognised measured: In addition to*these known 
lines, the photograph shows a relatively strong line in fhe 
ultra-violet, which a wave-length 3730,0r nearly so. 
The wide slit does not permit of quite the same accuracy 
of determination pf position as was possible in the case 
of the spectra of stars. For the same reason, I cannot 
be certain whether this new line is really gingle, o» is 
double or multiple. In the diagram the jine is represented 
nns i indicaté its relative great ey. " 4 

e Appears to. Pd to fof the ic 
spectrum of white stars (Path Trans., 1880, p. 677). In 
these stars the Jine is less strong than the hydrogen line 
near G; but in the nebula, it is much more intense than 


MULTI | = 
| | ERI 


Hy. In the nebula, the hydrogen lines F and Hy are 
thin and defined, while in the white stars they are broad, 
and wi at the edges. The typical spectrum has been 
added, for the sake of comparison, to the diagram. 

I cannot say positively, that the lines of hy 
between Hy and the line at 3730 are absent. If 
exist in the spectrum of the nebula, they must be rela- 
tively feeble. I suspect, indeed, some faint 
lines at this part of the spectrum, and passibly md 
A 3730, bat I am not certain of their presence. I hope, 
by lon and with more sensitive plates, to 
obtain infomation on this and other points. It is, per- 
haps, not too much to hópe, that the her knowledge 
of the of the nebuls afforded us by photo- 
graphy, may lead, by the help of terrestrial experiments, 
to more definite information as to the state of things 
existing iri those bodies. e 





THE ACTION OF CARBONATE OF AMMONIA 


ON THE ROOTS OF CERTAIN PLANTS, AND 
è ON CHLOROPHYLL BODIES} 


I. Roots. 


^H E.observations which led to the first of these papers 
were originally made many years ago on Exphorbia 
peplus, and have now been extended to other genera. A 
plant of Æ. $e$4r having been dug up and carefully 
washed, the smaller rootlets may be placed uhder the 
microscope without further preparation, the thicker rdbts 
may be examined by means of sections. If such roots 
are left, before being examiped, in a solution of carbonate 
ef ammonia (I to 7 per 1000) for a short time (varying 
from a few mjnntes to several hours) they present a 
word y chan appearance. e most string 
alteration ts that the.surface of the ropt assumes a bagt- 
tudtnally striped , due to longitudinal rows of 
darker- brown c «alternating with dighter coloured 
rows. The darker colfur ıs seen under a, high power to 
be due to the presence of innumerable rounded granules 
of a brown-tint, which the lighter-coloured cells are wWith- 
out. Similar-brown granules ere deposited 1g cells scat- 
tered throughout the parenchyma, and markedly in the 
elongated endoderm cells, suygounding the vadcilar 
bun 


The granríles are apparently neither resinous nor fatty, 
for they are not remowed by alcohol or ether ; they’ are, 


* Abstfiast by Mr. Frais Darwin of taro pepan Me. Charles Darwin 
e e .* * 
é . . j 


. +> details must be taken into account. The 
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however, slowly acted on by calc potash, and seem to | single chlorophyll-grain can be seen, but in their place 


be of uin of protein. 

It wil observed that the most remarkable part of 
the phéntmegon is thatthe granules are only formed in 
some ôf the external cells, and that these cells are, before 
the treatment with ammonia, indistinguishable in shape 
or by their contents from their fellows, which are un- 
affected by the solution. 

* There is, however, a curious functional difference be- 
twoen the two classes of cells, namely, that the granular 
cefls do nét produce root-hairs, which arise exclusively 
from the cells of the light-coloured rows. With this fact 


J 


- may be compared an observation of Pféffer's, that the 
root-hairs of the gemma of Marchantia only from 
certain definite cells. He Gescribes a similar state of 


things in Hydrocharis, but with these exceptions it seems 
not to have been hitherto suspected that root-hairs arose 
from cells in any way specialised. ~ 
In connection with this fact, the theory s itself 
that the light-coloured calls have been emptied in comse- 
quence of the granules having been used up in the deve- 
lopment of the root-hairs. But this view is not compatible 
with the fact that t-coloured cells may often be found 
which have not Sroduced root-hairs. Again, in the case 
of Cyclamen, root-halrs are produced from granular cells. 
Effects similar to those now described were observed in 
some other Euphorblacious plants, e.g. PAyllanthus com- 
presses, though not in all the genera of this famil which 
were steered. Among genera belonging to other ies 
may be. M Drosophyllum a Cyclamen, as 
‘showing the phenomenon especially w Altogether 49 
genera -were observed ; of di were conspicuously 
acted on, and il in a slight degree, making together 26 
‘genera, while the roots of the remaining 23 genera were 
not acted on in any plain manner. . . DE 
' Before attempting to draw any conclusions, a few more 
: Tgot must be 
. alive, otherwise no precipitation will take place; the pro- 
cess is therefore a vital one, and seems in some measure 
to resemble "aggregation, asitoccurs in the tentacles 
of Drosera. In cases carbonate of ammonia is the 
most efficient re-agent, but other salts, such ds nitrate ‘of 
ammonia, produce a similar effect. hat the nature of 
the-process may be, must remain doubtful. The view 
. hërë suggested is that the granular matter is of the natuae 
‘ofan excretion; the arrangement of the dark-coloured 
cells in rows agrees with what we know of the dispositidn 
‘of certain cells whose function is admittedly tò contain 
excretions. The granules are, moreover, deposited in the 
loose exfoliating cells of the root-cap where they cannot 
take part in the life of the root; and this fact points in 
“the same direction. - CONES 
`" 2. Oh the Action of Carbonate of Ammonia on Chlorophyll 
Pese .—The effects of solutions of carbonate of ammonia 
e and of other-fluids on the tentacles of Drosera, &c., was 
deséribad in ** Iisectivorous Plants," under the neme:of 
' “agptigation.” This consists essentially in the 
appearance of curiously-s masses, of an albuminoid 
nature, which krati iking changes, of for The 
masses were beli to be protoplasmic, but this ton- 
clusibn has nêt been generally accepted, and has been 
‘called in question by-such authorities as Cohn and 
Pféffer. e present paper is imtended to show that 
- carbonate of gmmonia causes a kind of aggregation in 
chlorophyll bodigs ; and as these are undoubtedly proto- 
 phasmic, the belief in the protoplasmic nature of the 
ated, masses in Drosera, and ether carnivorous 
. f- is pied y n EM a E r ya . 
changes which ogcur in the chlorophyll bodies may 
be wall observed in the case of Dionma, a young lett 
ds es D for twenty-four hours in a solution of car- 
y of gmthoniae(7 to'1000); and is then examined b 
making thin sections, the contrast with £n leaf wi 
be found strikingly In moft *of the not a 


‘cenia, Primula sinensis, Dipsacus, Pflargónium, Cy 


are found masses of translucent yellowish-green matter 
of diversified shapes, resémUfing in a general way the 
aggregated masses in the tentacles of Drosera. The 
matter is not exclusively derived from the chlorophyll- 
grains, but consists, in part, of matter deposited from the 
cell-sap, which is often the first to be formed, and is after- 
wards surrounded by the green matter derived,from the 
chlorophyll-grains. 

The same process may be observed in Drosera, and 
here it is not necessary to make sections, as the chloro- 
phyl-graios may be well seen at the bases of the tentacles. 

y observations were made in this way, and also by 
means of sections. In the case of Drosera it fas possible 
to show that the chlorophyll-grains may recover from/the 
effécts of the carbonate—and this is a fact of some im- 
portance. After placing drops of various solutions on the 
discs of leaves stil attached to their plants, green spheres 
or pen zones surrounding a central purple mass wererto 
be found in the tentacles. In this case it will be seeh 
that the chlorophyll grains join with the purple cell-con- 
tents in forming aggregdted masses. These masses were 
observed to be m constant slow movement. The leaves 
were then syringed with water and left to shemselves for 
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chlorophyll-grains were foun d 
Other observations wére màadé'on Drosophyllum, Sarra- 
en, 


and many other with various results,e In some 


~ 


cases the chloropi letais disappeared, and the green `- 


masses were formed, in other cases hardly any effect was 
produced ; in others again the chlorophy ins became 
confluent and formed curious horse-shoe like masses in 
‘the bottoms of the cells. 

In the case of Spirogyra 
were well marked, the spiral chlorophyil body breakin 
up into variously formed rounded and ara 
masses, which slowly changed their outline. Here also 
plainly-marked deposition of fine granular matter from 
the cell-sap was caused by the ammonia solution. 

Finally, it may be pointed out that whether or not the 
argument from the facts here given in favour of the 

ic nature of the aggregates in Drosera be considered 
valid, the observations themselves: possess some inde- 
pendent interest. 








wT TUE NOTES M 
IN the New Code it is satisfactory to find that sclence is 
placed on a fair footing. While in elementary schools, the 
mibstratum of instruction, in the form of “obligatory subjects," 
is reading, writing, and arithmetic, still the grants for optional 
subjects are such as to encourage teachers to make them a 


regular part of education. In the class-subjects fòr older: 


scholars, for example, we find geography and elementary 
science, and these it is recommended, should be Illustrated as 


far as possible, by maps, diagrams, specimens, and simple ex-. 


periments. In geography the subjects for the different standards 
are carefully graduated; in Standard V., for example, such 
subjects as latitude and longitude, day and night, and the 
sasons, are sot "down ; under S VL, among other subjects, 
are fhe "circumstances which determine climate ;" and under 
Standard, VIL, ‘‘the ocean, currents, and tides, general arrange- 
ment of the planetary system, the phases of the moon.” Under 
Elementary Science, again, th® object of the instruction is stated 
to be the cultivation of ''habig of observation, statement, 
and reasoning.” For the first lessons in ‘‘ common 
fbjects, such os familia, animals, plants, and substances em- 
ployed {ff ordinary life," are to be given. For Standard IV, 
there is required ‘‘n ‘more advanced knowledge of special groups 
of common objects, such as (d) animal? or plants, with particu- 
. kd è» 


the effects of the carbonate 


~ 
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ler reference to agriculture ; ($) substances employed in arts and 
manufactures ; (c) the simpler kinds of physical and mechanical 
appliances, e.g. the thermometer, barometer, lever, pulley, wheel 
and axle, spirit-level," For Standard V. we have ‘‘(a) animal 
and plant life; ($) the chemical and physical principles volved 
in one of the chief industies of England; (e) the phyWical 
and mechanicel principles involved in the construction of the 
commonereinitruments and of the simpler forms of indus- 
trial machinery," For Standard. VI. and VIL the preceding 
subjects are set down ‘‘ in filler detail.” If two class subjects are 
taken, the second must be, in the lower division, either geography 
or elementarf science; in the upper division, history is added, 
Grants are also to be given for specific subjects, and in the 
schedule setting forth the subjects, the instruction is divided into 
three stages, and includes such subjects as animal physiology, 
botany, principles of agriculture, chemistry, physics (in two 
divisions—sound, light and heat, and magnetism and electricity). 
The syllabus under the various subjects has evidently been care- 
fully considered, so as to give the pupil a fair knowledge of 
leading facts and principles. -It is evident that the New Code, 
so far as sclence is concerned, is a great advance on the previous 
one; science has at last something like fair play, and the next 
stage will doubtless be to include tts elements-among the obli- 
gatory subjects. "Pnereeis now, at all events, a real stimulus 
given to,teachery to encourage, the pupils to take it up, and 
every precaution has evjdently been taken to stamp out mere 

learning by rote, and to 'Wecuro that what science is taught shall 
be real, ° 


“Tux first repart of the Royal Commissioners on Technical 
Education has been issued.” It states that the Commissioners 
have conducted their inquiry into the instruction of the ingus- 
trial clases under the following heads :—The instruction of the 
-proptietors and superior managers engaged in industrial pursuits ; 
that of the foremen, and that of the workmen, During their 
reoent visits to France and the north of Italy, they have col- 
lected data bearing on each of those heads, but they consider it 
is not desirable to publish the whole of the information thus 
obtained, until they have possession of the corresponding facts 
about other countries, including the United Kingdom. To pub- 
lish the Information at present without comment, would involve 
great risk of its not being properly understood, and the Commis- 
sioners are not yet themselves sufficiently informed to be able, in all 
cases, to present trustworthy. conclusions, At the same time, 
they think it desirable to make known, without unnecessary 
delay, certain very recent changes in the French laws on public 
instruction, as well as the purport of others still under consider- 
ation. These changes are affecting, and will further affect, the 
ordinary and higher elementary instruction, both literary and 
technical, of the workmen and foremen in France, With the 
object of showing their influence upon the former class, an 
account is given of the present and recent position of various 
branches of instruction in that country. Tho report proceeds to 
give voluminous details respecting the systems pursued in French 
elementary schools and training colleges. Information is also 
given respecting adult art schools, shelter schools, State grants 
for technical instruction, and‘ the outlay of French municipali- 
tles for local tecpnical education. These points gre dwelt upon 
as illustrating the activity ir France in all that relates ta tfe 
instruction of artisans. In poncluding their report, the Com- 
mimioners state that they wish it to be distinctly underftood that 
they have not made any reconimesdation, for’ the improvement 
of the Instruction of our own artisans nd the introduction 
of manual work in some*of the eèmentary schools, They have 
‘refrained at present from further recommendations, not because, 
they are not fully alive to the ne¢d of @reatly improving generab 
ne Reelin us cun bat eode tey ae et 
present only at the outeeteof their mission. 











AT the half-yearly genera} meeting of ghe Scottish gMeteoro- 
logical Society held in Edinburgh on Wednesday, papers were 
read by Mr. Clement L. Wragge, on the observations made by 
him on Ben Nevis last summer ; by Mr. Buchan, on the. results 
of the Ben Nevis observations, with more special réfermnce to 
the Weather Forecasts; and by Dr. Arthur Mitchell, on the 
Smallpox Epidemic in London during 1881. A gold medal from 
the Council of the Society was presented to Mr. Wragge in 
recognition of his yalnable. services: dd connection wine 
Ben Nevis observations, 


e 

Ox Wednesday grening, at 7 o'clock, Beofessors Abel and 
Rosooe, on behalf of the Chemical Society, the Society of Che- 
mical Industry, and the Institute of Chemistry, received a large 
number of distinguished guests m the Crystal Palace, whore re- 
freshments were provided. Fifteen bi invitations were 
ssued and accepted, not merely within the limits of the United 
m, but in contmental countries, and several eminent 
ch from France end Germany came over expressly to jom 
the gathering. The Crystal Palace/was chosen as the meetmg 
place becanse of the International Electrical Exhibition now being 
held there ; and the party,dispersed themselves about the various 
exhibits, It wasa gala night at the Palacefand tho different 
electric lighting systems were shown at their best. The magni- 
ficent display by Edison in the Concert Room and Entertainment 
Hall elicited much admiration ; so also did the fine candelabrum 
of 96 Maxim lights, executed in cut-glass by Messrs. Defries and 
Sons, and exhibited by the Electric Power and Generator Com- 
pany. These lights are fed by a Maxim dynamo-electric machine 
capable of feeding 100 Maxim lamps of 30 candle-power each. 
The incandescent lamps of Mr. Lane-Fox, exhibited by the 
Anglo-American Brosh Electric Company, the Bright system 
exhibited by the British Electric Light Company, and the Swan 
system were visited in turn, as also were the suite of apartments 
in the northern gallery lit by Edison's lamps. The visitors 
scattered about the various stalls, and & special train carried 

most of them away to town at 9.30 p.m. 


Mz. CLEMENT L. WzAGGE sends us the following communi- 
cation :—The observations on Ben Nevis will probably be con. 
tinued during the coming summer, and with this vidw I hope 
soon to revisit Lochaber, but it is yet too early to refer to 
definite arrangements, The museum I have placed in Stafford, 
the county town of my family, is lent to the town and county 
fOr twenty-one years, thereafter to become a gift if certain con- 
ditions have been complied with, The meteorological station 
there will probably be started next month. I regret to say that 
my negotiations for a central high level observatory on the Peak 
have fallen through. The owner of one portion of the land, 
annoyed by the operations of the Ordnance surveyors, has turned 
a deaf ear to my appeal, being determined to prevent any further 
trespass; and the agent for another could only give me pernfls- 
sion under conditions, one of which was that it would rest with 
me to compensate the tenants for disturbance of game. More- 
Over, the Meteorological Office could not see its way to provide 
an obeerwer, on the ground of indirect telegraphic communice- 
tion. The instrements were all infeadinem ; ang the barometer, 
a fine “ Board of Trade,” reading to 236, thade to my order by 
Messrs, Adio and Wedderbum of this city in Anticipation of ao” 
difficalty, is at present Winging practically idje., A. series of 
high level meteorological stations in direct connection with Ben 
Nevis, would, I consider, be of the utmost value ; and unti] We 
get them we cannot Rope to perfect our system of weather fore- 
casting, ` . 

TEE Congress relating to the proteetipn of cables is ngt the 
only one which will be held in Paris next April , A drouler 
Ims been sent to the diferent powerseasking them to’ ap- 
Be sane c cC ees 
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mercary lolumn, which is t? be conbidered as equal to an ohm ; 

` secondly, select à new standard for comparing the photo- 
metric power of several lights ; thirdly, to establish a plan of 
commofi éo-operation for*studying atmospheric electricity as 
propostd by Sir William Thomson, and adopted manimously 
by the Congress of Electricians, , 


Tue French Minister of Public Works having sent & delegate 
%o report on the Smoke Abatement Exhibition, it is supposed 
that M. Cochery will be obliged to reconsider his refusal to send 
delegates td®the® Electrical Exhibition at the Crystal Palace 
which extraordinary step has caused gres? disappointment in 
various quarters. ° : 

Im the Etat de I Algérie WUublahed by the new governor- 
general, we seo that the Algerian system of meteorological 
observation extends from Mogador to Tripoli. The number of 
stations is forty: bat only thirty-six send daily by 
telegrams. ‘Thewarnings of the Algerian meteorological office 
are telegraphed to twelve Qommercial seaports on the coast of 
Algeria, Tho most southern staton is Wargla, in the desert 
where Laghoust, Tuggurt, and some others have been located. 
This office 1s dirfcted by the staff of military engineers inde- 
pendently of Paris. 


A FEW months ago the Rev. W. S. Green, of Carrigaline, 
Co. Cork, started on a mountaineering expedition to New 
Zeeland. Mr. Green was accompanied by two Swiss guides, 
and a telegram just received announces that the party has suc- 
ceeded in making the ascent of Mount Cook. 


A BILL for compelling railway companies to use continuous 
brakes has possed the second reading in the House of Lords, 


Six JOHN LUBBOCK, as president of the Linnean Society, 
will give a wir on Tuesday evening at the Society's Rooms, 
Burlington House. S 


THE Berlin Society of “Commercial Geography, which has 
been in existence for about two years, has already developed a 
wonderful amount of activity. It publishes two organs, one 
weekly, under the title of Exjor/, the other Nackrichte fur 
Welthanded und Volkwirthschaft at longer intervals. In both 
orgahs, while the development of German commerce is mainly 
kept in view, that object is sought to be promoted by obtaining 
at first hand a scientific knowledge of the products and peoples 
of the various countries of the world. The papers and notes on 
these points are all of great interest, and form important contri- 
butions to various aspects of geographical science. In this 
respect they form a marked contrast to the pablications of 
similar societies in other countries, and we see one more evi- 
dence ofthe thoroughness of education in Germany, and of the 
utMity of science in all departments of activity. This Society, 
there is little doubt, will be of great service to the development of 
German commerce ; it seems to have competent correspondents 
in all parts of the world. P 


EARTHQUAKES are reportwl from the following lodalitite :— 
On Pebruery 29, at 9.15 a.m., a number of weak shocks were 
.notced'at Roveredo, lasting about six to seven seconds. They 
wêre also felt at dlivone, «nd far violently at Bellinzona, 
On March 4? af9.5 p.m., a violent shock, accompanied by sub- 
terranean noise, was felt at St. Johann in the Wieselpurg Comitat 
(Hengury). The shock lasted two secondi, and proceeded in 
the directio: from south to north, An thdulatory and mode- 
j rately violent earthtjuake occurred on March Ir, at 2.54 a.m. at 
Metkovich, on the road to Mostar (the scene of the present revo- 
IStichary disturbances)! Its direction wea from notth to south. 
The'volcanfc pfe nomgna which have, lately alarmed the inhabi- 
tants of the "Htolian coast hare not yet ecastd. Thene is now 








time ago a tolerably violent shock of ea thquake was felt, decom- 
panied by subterranean roaring ‘and hiemng. At the same time 
a strong odour of sulphuretted hfdrogen rose from the sea, A 
thick Igyer of a gelatine-like mineral matter covers the surface 
of the sea to a great distance, and floaty upon it like a layer of 
oll It is not disturbed by the sea being 1n a high state of agita- 
tion, but has, on the contrary, a tranquillising effect upon the 
motion of the waves. * 


A TELEGRAM received at Constantinople, March a1, announces 
that three strong shocks of earthqüake were felt on that day on 
the island of Chios The population had taken refuge in tents. 
the temperature is excessively high. e 


FURTHER Intelligence received from Panama states that 
during the recent earthquake in Costa Rica there was no loss of 
life whatever, and the damage to property wa» unimportant, 


IT is related by MM. Macé de Leplnay and Nicati (Four. de 
Phys.), that after a mountain excursion, and five hours among 
snow-fields, one of them found all artificial hghts in town 
(candles and oil lamps) to appear distinctly green ; the effect last- 
ing from 7.30 to 1I p.m. This case of temporary daltonism 
for red is attributed to the fatigue of the retipa for red persisting 
much longer than that for other colours” The authors describe 
& simple experiment by which this persistence may be verified, 
Three coloured glasses are taken, red; green, and blue, which, 
with average illumination, al! bring the visual acuteness to about ` 
the same value, Having nearly shut the shutters’ and placed 
himself a few yards from a white board with printed letters of 
different sires on it, the observer finds that, at the first, he can, 
with the blue glass make out pretty distinctly the letters of 
medium sire; whereas, with the red glass, the visual acuteness 
is so much reduced, that he cannot even distinguish the board, 
But if the darkness be continued, he observes that, whereas the 
visual acuteness does not sensibly increase with the blue glass, 
he is presently able, with the red, to make out, first the board, 
and then the largest letters, The visual acuteness in the latter 
case increases, at first quickly, then more slowly, for half an 
hour, when it becomes nearly stationary. Green gloss gives 
results intermediate between the others. It is important to 
remark, that in all cases, even after an hour and a half, the 
visual acuteness with the red glass remains considerably less 
than with the blue. 


A SMALL herbarium of plants, some thirty-five centuries old, 
must be an object of considerable interest, Such an one has 
recently been formed by Dr. Schwelnfurth, from garlands found 
on the breasts of mummies discovered last year at Deir el 
Bahari, by MM. Brugsch and Maspero. Two garlands on the 
body of the King AamesI., consisted (according to a letter of 
the Doctor's published in Archives des Sciences) of leaves of 
Egyptian willow (Selir sata), folded twice, and sewed side by 
side along a branch of the date-palm, so forming clasps for 
separate flowers inserted in the folds. The flowers were those 
of Acacia Nilotica, of Nymphea caries, with isolated petals, of 
Alcea fcifelia, und of a Dealphiniuss, believed to be orientale. 
The garlands of the other kings contained flowers of Carthamus 
Brctoritr, and the folded leaves were those of Mimusops Kum- 
mel” Leaves of the common water-melon (Cwcwmir citrulhis) 
were alsa found on the body of Neb-Seni, a high priest of the 
twentieth dynasty. Dr. Schwrinferth managed to preserve many 
of the leaves and flawets, by moistening them, then putting in 
alcohol, then spreading out agd drying, A remarkable thing is 
the preservation of colour of the chlorophyll violet in De/ai- 
quim, gieen in tho wategmelon leaves, All the species named 
are stil found in the East; and they afford examples of both 
spontaneogs and cüítivated plants, contmuing for many centu les 


„DO doubt tat a gibmarige crater has bien fermed. A short | without variation. 
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We have received. part 4 OF vol. HL. of “ Appalachia,” the | fx the first railway ever PE on, Cpinere siffor the 


organ of the “Appalachian Mountain Club.” This Club is 
attemptmg to do in the Uniged States what the Alpine Clubs 
are doing in. Europe, and durmg the few years of its ekiftence, 
has accomplished much in stimulating & love of science emd 
mountain beauty in the community, also in making the mow- 
tains moreeacceasible, and the more interesting parts better 
known. The part before us contains several interesting papers, 
mainly on the picturesque qad historical aspects of the Appa- 
lachans, but includes a paper gtving useful elementary Instruction 
in geodesy. “The Club includes many names well known in 
science in its Wat, and from the present and previous numbers of 
its jou nal, we judge that it is doing good work. 

^ IN some experiments with flashing signals by the electric light, 
conducted on the evéning of the 8th, at Woolwich, the clouds 
were lit up at intervals as far as the zenith over Chislehurst 
Common, a distance of between five and six miles. The sky 
was everywhere overcast ; bnt the clouds were not hanging low 
at the time, . : 

AT the Paris Academy of Sciences, on Monday, M. Blavier, 
mining engines called attention to the disappearance of the 
sardine from the ceest of Brittany, where it used to bring in the 
fishermen 15,000,000 fr. a year He attributed this to a change in 
the direction of the Gulf Stream, which also accounted for the 
mild witter and early spking. On the suggestion of M. Faye, 


the question was referred to a committee composed of MM.. 


Faye, Janssen, Deubrée, and Admiral furien. 


THE grand seirds given by Admiral Mouchesz at the Obeerva- 

tory of Paris on Monday, March 13, was very successful. 
Electricity formed a prominent featme of the enterteinrtent. 
The illumination of the Salon du Nord by Faure accumu- 
lators lasted from jo p.m. tll 7 in the morning withoht the 
slightest interruption, Twenty-fire Swan lamps were fed by a 
weight of 2500 kilograms in the accumnlators On the following 
day at 6 o'clock ah experiment was made before Admiral 
Mouchez to show that'about half of the electricity contained in 
the apparatus had not been used. The totel force so accu- 
mulzted is valued at 40 horse-power, which agrees with the 
determination given by Sir William Thomson and other experi- 
menters. 
- THE Vienna apiculturists will holl an International Exhibition 
of Hye bees, honey, wax, hives, and all other objects relating to 
bee-culture, on April 8-15 next. Most European as well as 
Trans-oceanic countries will be represented. This is the first 
exhibition of the kind in Vienna. 

Nak St. Etlenne (France) a new.geyser has been discovered. 
Ata depth of 1500 metres a vein of hot water was tapped, and 
_the result is an Intermittent fountain which sends its water to a 
height of 26 metres, The geyser ejects carbonic acid as well as 
hot water. : : 


AT the moathly meeting of the Council of the Royal Histori- 
cal Society, held March 17, Lord Aberdare in the chair, Mr, 
P. Edward Dove, of Lincoln's Inn, was unanimously elected 
Secretary to the Soclety. 

Tux Emperdt of Rumis has allotted to the’ St. Petersburg 
Geographical Soclety a sum of 20,000 roubles as a sfbudy 
towards the erection of a second Russian polar station in Nova 
Zembla, It is expected thar Ligat, Andneff will be appointed 
chief of this new station, . 

ACCORADPNG.to the dongen amd Chine Telegraph a railway 
bas been constructed in-connecttor with the Kaiping collieries In 
North China, and permission to rwa a locomotive has been 
ganted by the authorities, Str miles of line have already. been 
laid down. The locomotive was constructed on «he spot by 
motive workmen, and is raid to be very oreditably done. This 
x ° * '. 


Chineso themselves, and with the consent of the orties, 
The abortive Shanghai-Woosung line was built by foreign 
engineers with foreign capita], aguinsf the wish of thé Chinese 
Government. ~ ° 
Tax additions to the Zoological Soclety's Gardens during the 
past week include two Martinique Water-hens (Porpkyrie mar- 
finicus), captured at sea, presented by~Lient, A. H. Oliver, 
R.N.; a Macaque Monkey (Maecscws cynomolgus) from India, 
presented by Mrs, Hills x Blotched Genet (Ggnat/a Seria) from 
South Africa, depdsited; two Ruff (Maçka pugnas), two 
Redshanks (Zofawnus caldris), British, purchased ; two Common 
Bedyers (Males taxus), born in the Gardens, 





OUR ASTRONOMICAL COLUMN 


THÈ APPROACHING TRANSIT OF VENgS.w-In reply to a 
question in the House of Co on Monday, the Secretary 
of the ‘Treamry stated that in cofaecton with the proposed 
observation of this phenomenon, 2757. hed already been voted 
on a supplementary estimase for 1881-2, 14,6807. is provided in 
the Civil Service estimates for the coming year, and it 
is anticipated that about tooo, will be required in. the year 
1883-4, for the reduction of the observations. A ship of war 
would convey a party to and from We believe it 
is proposed to occupy a station on the west coast of this island, 
the meteorological conditions being mort favourable than on the 
eastern coast, though there is understood to be a disadvantage 
(any inconvenience from which the presence of a vessel of war 
may obviate), that the west coast 1s not directly under the control 
of the central government of the island. te 

It is known that the necessary arrangements are being made, 
with the assistance of a committee of the. Royal Society, who 
have named Mr. E. J. Stone, the Radcliffe observer, to be 
directing astronomer. If success attends the Brith expedi- 
tions, much will be due to the and discrimination which 
Mr. Stone is@exercising in that laborious position, as 
town We repet to the International Committee on the 
Transit, held at Paris last October. We understand it is pro- 
posed to drill the intending observers, as far as can be done, in 
5 features to be noted, under the 
immediate direction of Mr. Stone, at the Radcliffe Observatory, 
Oxford, ° 


THE TOFOGRAPHY OF THE PLANET MArs.—Prof. Schlepa- 
relli has published a second im memoir, entitled *' Osser- 
varioni Astronomiche e Fisiche sll’ Ase di Rotarione e sulle 
Topografia del Pianeta Marte . . ." (Kaxle Accademia dei Lincei, 
anno cclxxviii, 1880-81), to which we shall refer more particu- 
larly in an early column, By combining his observations at the 
opposition 1879-80 with those made at the favourable opposi- 
tlon of 1877, ho finds the position of the or of 
referred to the earth’s as follows :— ing node 
(1880), in 48° 7/8, inclination 36° 22^"9—figures differing little 
from those provisionally adopted by Mr. Marth. . 

CERASKI'8 VARIABLE STAR, U CzPHzr.—Mr. G. Knett, 
writing from Cuckfield on Merch ao, remarks that a conve- 
niently observable serles of minima of Ceraski’s variable, U 
Cephel (DM. 81°, 25); has conte round again. He obtained a 
good set of observations on March 18, from which the date of 
minemum,(middlé of phase) comes out March 18d. rah, arm. 
G.M.T., or about arm. later thar the timo deduced from carry- 
ing on Schmidt's éphemeris (Antren, Noch. &382) ustig his 
period, 24927703d. The magfitude of the star at minimum 
was 9'5, which, Mr. Knott observes, confifm, an impresion 
that had presented itselfto him from an jpation of the 
light-curve, that az alternate minima the star a somewhat 
lower magnitude asa rule. The difference "is not great, abqut 
two or three tenths pf a magnitude, bat he believes it has f real 
existence : an ing result, if it should be confirmed. 
in his “Photometric Mes@ures of tho Varigble 


D.M. 815, 18is either variable, or it» 


given by Glasenapp.” 
variable to the expent of Ébout six-tenthsef a 


not yet*aple to say as to ify period, It is g 
a Place fur oat in RA. ch. 285, 
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The are times of minima of U to the end 
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March 23 ... 12 o G.MLT, | April 12 ... 1037 G.M.T. 
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' THE CURRENT METER OF PROF. A. R. ` 
. HARLACHER!” « 


HARLACHER, of the Technical High School at 


ROF, 
P was the first to tonstruct a current meter which 


obviates all thee difficulties and drawbacks of the instruments 
Fa, L 






















































































velocity to je demas Gs Tas dries eiie 
*It is b deste all the sires 7 tha inven dí 
the present Tornt of thg Harlacher meger. It is sufficient to sey 


ee Oe m Ete teet tatoo om 


* e. . . 
« 1 
e . 
e 


staff, on which the Woltmann meter is fixed, an 
movable staff or rod is substituted, which is 


during the observations on any one vertical, 
a cast-iron tube, with a solid point at the lower enf, A, A (Fig. 


Fa. 2, 


(ae. 








1) se ere parta of tie appara, erent the electric bat- 
tery and indicator, are to the tube, so thef the whole 
can be moved from one vertical to another, without ha to 
be taken apart, The screw of the meter, ls two-hladed. or 
very small velocities, it would be 


. 2), lai an eccentric 


a 
a 
a 
sal 
^" 
^ 
^ 
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ri 
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or indicator. The weight of the B, the shaft 4, 
brass box &, which the is balan 
weight b, ( I, 2, 3). This keeps 
ment ne horizontal positions Th 
to regulate the pressure of the by while the 
v bid spring to E bras 

ects the shaft. The is at 
the screw, which fs pat on end held fast by 
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e 
vents the instrument a too closely to the bed of the 
irer, whare i might be or retarded by obstacles, In 
the interior of the cylinder, .c, there is a cylindric case, ey (Figs. 
3, 4, and 5), in which a brass spring ix fastened, and trong 
which the pin, ec, is carried. To this pin the end of sus- 
pending rope, D, is fastened. The mternal diameter of the 
cylinder, C, isa little than the outside diameter of the 
is to slide. Tho part, c, to which 
is connected with c an arm which passes 
the hollow rod, A. Thus, the instru- 


kept always, if the pipe, a, is properly with its 
Goma wie ite ai the croes section, A raaa C 


En 
SEE 
T 
Hi 
P 
in 
B 
mn 


ESE 
j4 E 


i 
is 


barrel, F. i 

Jy and the pin, / on the v I, 6, and 7), 
my fastened t the hollow rod. ith the barrel 
apparatus, /, registering the depth at which the 
meter is at any moment, ft 4, and gearing, /;, regulate 
the rate of rotation of the barrel t the adjustment of 
of the meter in its descent along the rod, a. By the 
Jo the meter is again raised, lever, Jy and ratchet 


. Fus -- 


Ẹ 


. 5), because an insulated wire, c, ( 


5 and 3), connects 
the lower end of the cy and the loop of one 


dep f the screws, éy 

(Figs 2 ' fastep the spring to the 

The other conductor is the cast-iron pipe, A, which is in cdhtact 
GaG 


with the rest of the a through the parts Yo Ja d 
¥ (Figs. 6 and 7). ese are connected with the screw 2 
1,6, and 7). By pa 


the depth of the meter below water-lme can 
electrically. Chale phan Mia EN 1), two 
Cals one mariing angia reyo and the other hundreds of 





H, with the rod, A, carrying the meter, are placed on g float, P: 
The sight vane, X, is fastened to the rod, A, so that it 7 parallel 
to the plane of the cross section, and phen the axis of tho/screw 


and a speedy manner, 


easy 
so as to be capable of supporting four 


float must be 1 or fiye 
persons. e 

The, iom» of the mean velocity ft one vertical, by 
allowing the slide once from the surfuge of the stream to 


the bottom, is accomplished thus, The meter, B, and all its 
connections, C, ¢, &c., are brought to within a few inches of the 


entails a small correction, 


each other, but the repetition of the 
a certainty that all the variations of the velocity at the 
vertical are allowed for. i 

Before using the meter, its constants must be determined in 


The above description of the apparatus will that 
idrantages of thle focin of meter ure of considerable lm 





s THE STORAGE OF ENERGY! 
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I By the heat off the ifm, andi its s 
- form of rain on thè hfil-tops, supplies us with another wery large 
"raised weight store of energy, and which is practically utilised 

when,the water falling down the hill-side works out water-wheels 
and Dese . 

Varions stores of arise from the seperation of two. 
bodies which desire.to come together. Tho.vest fields of coal 
form an enormous store of energy, owing to the tendency of 
carbon to combine with oxygen. Copper which is.found pure ' 

* and zinc, when separated from the oxygen with which it is com- 


.bined in An nA -ofthe samo kind. We mayialso ' 


^ have a storg of ing fram two bodies being too close. 
E , and wheh exire to move apart jas, for example, in a 
in çempressed in two simflar magnetic poles, : 
or ee riinilarly electrzficd ies near š 
experiments now showr are examples of energy enemy 
i y a fall- 


drinking and washing purposes, and, although serving us as a 
store of energy, it was not grumped.up for this purpose. Indeed 
the price for eater iby the water companies would pro- 


hibit its use for the production of power. For, with water at a 
of 100:feet,; and. atas low a price asd. per 1000 gellons, 
it wonld cost Lr. 44. per horse-power per hour if the-turbine had 
So-percent. efficiency. 
In addition to the ngtural «tores of -water-energy on oar hill-, 
tops, there are alo artificial stores of water-energy, or Arm- 
xtrong’s vrater.accumulators, as they are called, although invented 


long before Sir Wiliam Arnstrong’s time, and which are em 
ployed-m many large steel works, tos e Water is periodi- 
pumped into a cyhnder with a vily-weighted piston, 
is therefore raised when the water is pumped in. Hf then 
at.any moment, at -an of the works er 1s required, a 
fap is open-d aud dh large weit ie athe beer 


"ey eu » drives-ont the water and performs the desired piece of 
wo 
Now I want to consider how far it would be phexible to drive 


a trumcar by one cr other of these various sources of . An 


t deposit in the : 








ofdinary tramear for fonty-aix 

when full of people abaut t tona, fo mll such a carat the 
rate of +ix miles an hoar along an.ordmary line requires about 
Ij horse-power. To produce such an 
hour an 


weighs 24 tons, and: 


are therefore clearly useless: 
springs are too cumbersome. ^ 
are occasionally employed 


for the purpose, and coiled 
hae m 
from the point of economy are much superior to horses ; but there 


e rapid radiation of heat 
Gas-engi though sa 
engines, thoug ving 
uch han that -engin ties 
much greater than ofat e, and cannot therefore 
at be economically employed or tram-cars, s 

OGL. See Mere pet eiplorsd with cegsidestle 
-success by Col. Beaumont fog driving tramcars, and h$ has suc- 
ceeded in atorigg in one cubic foot of mir at roco Ibs. pressure 
per enodgh energy to three tons about half a 
"long an tramway. 


ds tons, so that 
"terren-twelftbs of the total horse-power expended is employed in 


. palling the compregaed air engine alone, I understand it is pro- 


pore to buld 
that Dip 
enemy, and rome. m 


mechanical work,- Now ent shows tit the welght of an 
electrismogprets but a small frac ; 
. 


‘fraction of the weight Sf a small | current in the d rection of the last 
. . 


. 
4team-englne anc boiler per horse-power developed. Electric 
motors, indead, can be easily made to.give outiwonk at the sete 
of Jhorse- ER def weight df machine, and Hence 
the gyatadrantae o using them formmovable machinery. - 

shown of ing helesün thick wood with a hand , 
mótor and raising darge boxes with a small electrichoist.] “The 
moat economical store of D c m mehana 
energy by the agency of electricity is eviden o en 0 
os and this dr tho store we shall mainly emplðy in 
electric motors, That is to.say, coel'will be burnt to produce 
anechanical-moticn, the motion will work a ‘magneto 
or dynamo-electric machine to produce an electric curent, the | 
electric coment will be conveyed along the wires, and at the 
other end, by meuns of an electro-motor, the cenrrent will 


be reconverted into mechanical work. [Experim€nt shown.] 
Instead of converting the electric current into me- 
chanical motion I can convert it into heat, and [ shall then 


have, as yon see, the ordinary electric light. 

But if the eng ne breaks down, ihe:elestric motor at the other 
-end.must stop, ur the electric light go out; the constant occurrence 
of which accidenthas just decided the anthoritles atthe Manche-ter 
Railway Station to discontinue the mse of the electric light. Te 
perar this effec- followipg such.an accident, an electric accumu- 

r 1s needed, that is a reservoir which has been drinking in the 


ey would 
tly more expensive 
years has shown that, for — 
buildings, -he electric light is far cheaper then gas. How 
touch cheaper will it then become, when the electric cn 
be mannfacturec at any time convenient, and stored until it 1s 


regaired to be used. g . 
earhest iorm of accumulator was simply a voltameter 


usually by sending an electric current between 
the lead ‘plates immersed in dilute sulphuric acid. ~ 

Bat, in addition to the plates near together, they must 
have large surface, in order to store much electric . And 
the way to give -he plate a large surface, without it in- 
large, is to make it spongy. Hence what is almed 

at is two spongy lead-plates near t er. : 
. Plantes method of accomplishing this occupied some thonths, 
ee eae 
electric energy, 30 that it has hardly ever been used for any 


a substancewhich can easily. 

of a current. The 
| red lead, are then wrapped iu 
ternate 


o form the 
4 in the reme way that 
they are sent ii forming thé Planté cell, with the excepton 
ethat only days and ntt months are required in the formation, 

lead othe onsmade is reduced to a spongy material, 


probally lead slightly oxidised ; on the other mde, 
it 1s reduced to Testi ch g the cell, by sending a 
1 sent, reduces the yub- 


ce two - 
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oxide to pure lead, and the lead peroxide, on the other side; tv 
an even more oxidised salt. Og uwung the cell to produce an 
external usefnl cnrrent, the pure spongy lead becomes ayain 
slightly:more oxidised, and the peroxide slightly less oxfüued. 
In fact, there ts a small quantity of o w travels bask- 
vi aids and forwards a. the cell is 'and'dischgrged. 

Now, does such a cell store electricity? Nol emphatically 
no! Whenscherging it, just as much electricity passes out as 
passes in, and, when dischargmg it, just as much electncity: 
pases in as pases ont, 

Imagine a stream of water "was turning a water-wheel, and the 
water-wheel employed to rase corn up mto a granary, the 
Mysia dius called one for storing corn, but certainly 
not one for s#ering water. So a secondary baitery does not 
store electricity, but electric energy. 

The pith, then, of Faure's us the eae 
of a salt of lead on the leaden plates the pre-ence of w layer 
of lead salt spongy'lead to be produced in a few days, 
instead of many months, when the spongy lead is 
electrically formed out of the lead'plates themselves by the'long 
passage of electric currents. ^ 

The next poiut to consider is: (r) the storing capacity of such 
an accumulator ; (2) its efficiency; (3P its durability. Now I 
an, I am glad to my, able to give you more than hearsay 
evidence on this pomt, since Prof. Perry and myself have been 
engaged on rather a long series of experiments on this subject. 
I may mention tha? we were both rather ‘sceptical abcut the’ 
merits of the Faure accumulator before commencing this investi- 
gation, since we feared that the of its excellent achon 
wee almost too good to Our doubts, however, gradually 
dispelled themselves as the investigation proceeded, and we now 
are able to adt our tribute to its cal value. 

Let us take a single example of the storing capacity. A 
cei tam cell, containing 81 Iba, of lead and red lead, was charged 
and then discharged, the discharge lasting cighteen hourx—six 
hours on thrée successive days; and it was found that the tojal 
discharge represented an amount of electric en exceeding 
1,440,000 foot lbs, of work. This is equivalent to 1 horse-power 
for three-quarters of an hour, or 18,000 foot Ib-. of work stored 
per Ib. weight of lead and red lead. The large curve shows 
graphically the 1esults of the dimharge. Horizontal distances 
repie:ent ime m minutes, and vertical di-tances foot lbs. .per 
minute of . given out by the cell, and the area of the 
cui ve-therefore the total work given out, On the second day we 
made it'give out energy more rapidly than the first, and on the 
third more repillly ‘than on the second, this being done'of course 
by duninishing the total re-istance ın circuit. During the last day 
we were discharging with a current of about 25 amperes. But 
in connection with the storing power, there 1s a very curious 

enomenon to which I think not nearly sufficient attention has 

n directed, and that is the resuscitaung power of a Faure, 
cell. When wcell has been a tly completely pone 
and is left for a few hours by , it appears to heve o ed 
n new charge. For example after the een hours discharge 
just referred to, although there ap was no electric energy 
left in the cell at the end, it was found after a few hour’ 
insulation, the accumulator could give a current of- over 
ampéres, and produce therefore bright flashes of fire. a 

benomenon is wonderfully like the invigorating action of sleep. 
In one case, during our experiments of an-extremely rapid and 
powerful dischai we found that in subsequent es 
ufter rest, the call gave out three times as much energy as It did 
in the first discharge. The neglect of considering this resusci- 
tating: power has doubtless misled many people uho have pomubly 
discharged a Faure’s cell very rapklly, into under-estimating 1t 
stoning ca 4 

Secondly, as regards efüclency, The efficiency of an electric 
socumulator—that is, the isio of' the work put into:it to gh? 











work given out—depends on the speed-with- which itis charged, 
nnd the speed with which it 1s ME If charged or dis- 
too quickly, a certain mount of energy will be wasted, 


heating the cell itself; since, whender a gurrent es h 
a body, some heat is developed, and:the greater the current, 
greater the heat; the latter? indeed, #ncreasmg- much more rapidly 
then the current, Now, it is posible, in a way I will not at the 
Moment trouble you by explaining, to dpa between the J 
work given to the cell'to produce chemical decompositf#n and 
the woik wasted by too burned . Shulirly, in discharg- 
ing, it ıs also possible to fied out how much of the electric energy 
stored up in the cell is wasted m heating ij by too hurried discharg- 
. 
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ing. Allowmg for such unneceumy walte, experiment shous 
tBat, for a millon foot-pounds of stored’ energy di-chargffd with a 
mean corrent of 17 ampeies, the Joss ir and discharging 
combined! need not exceed 18 per cent’; indeed, ine some gases, 
for very slow discharges, we-have found it not to exceed 10 per 
cent, I do not, of course, mean by this, as some | eople have 
mistakenly imagined from the published numbers of Prof, Perry 
aud myself, that a current of only 17 ampères can be obtained 

discharging a single cell; moce, of course, far greater dis- 
currents can be produced if the external reustence be 
low; indeed, I shall show you a constant discharas of abort 
7o ampéies presently. In speaking of the number 17, I merely 
mean'to say that was the average current whea the experiments 
an the effici above referred to were made. 
- As to deterioration, two months COEM charging and dis- 
charging of the two test-cells showed no signs of deteriorgtion. 

I have said that a cell containing 81 Ibs. of lead and red lead 
stored 1,440,000 foot-pounds of wokk, Now, consider what 
that means, [t represents alf the energy required to be expended 
to pull& tramcer containing forty-six pessengftrs ver two miles, 
after allowing for considerable waste pf power in the electrical 
arrangements, The electromotor and gearing need not weigh, n» 
I told you, more than about 200 Ibs , to produce about two horse- 
power. Wehave, thereforethis wonderful conclusron, that about 
300 lbs. dead weight contains all the energy and fl the machmery 
recessary for over two mules’ run of a tramcar with forty-mx 
passengers, Now, is this result actually obtained at present in 
the tramcar running at onstone, and which is propelled by 
Faure's accumulators? o, and why?, Partly because the 
clectro-motor has not been made to suit the accumulators, nor 
the accumulators theelectro-motor, nor is the gearing adapted 
to either, 

The-cells, as at 





t made, would not give off their en 
quickly enough ; hs a gieater number are dudloyed. Due 
which, consequently, require to be much les. frequently 
then would otherwise be necessary. in a ton of the 
cells as at present constructed, there is about fifty miles’ run of 
a tramcar conteiniug forty-six passengers. 

But, in spite of the temporary character of this arrangement, 
the total weigh of the Faure cells, dynamo and gearing com- 
bined, uted at onstone, is only 14 tons, or one-third of the 


Miss of a ed steam or compressed air-engine commonly 
for tramcars, 


Spacious as is the Lecture Theatre of the London Insttution, 
it is unfortunately not large to admit a tramcar. , I have 
therefore done the next Panda to prove to you the 
Faure accumulators really contain a vast store of avlable 
euergy. We have here a circular saw which is now cutting wood 
over an-inch in thickness. As you see, the circular saw 1s driven 
by ghat Gramme electro-motor, and the electro motor itself is 

by the energy stored up in these accumulators, and which 
was put into them by a dynamo machine yesterday, on the other 
side-of London. 

When:the-Faure's accumulgtorzvas first invented, there were 
various estions of electricity being delivered at houses every 
mornin e milk in cans, and the exaggeration of this idea no 
doubt did som to prejudice the cells ın the of thepublic. 
The reason why fe delivered in cana etd ought by carts 
is simply epu the total quantity requhed is so extremely 
small. milk were required to be consumed in large quantities 
like water 1, we should have it gent through pipes, and not by 
cams, The mam use of the accumulators will be as stationary 
reservors ding with cisterns for water or gasometers 
for gat But in certain cases where the accumulators can be 

to propel a cart, as jn the case of tramcarry nop the fart 
employed solely-to “the accumulators, then there 1s not the 
same objechon to their moved about, seeimg that the total 


weight necessary is «om with that n fora 
engine for tram fud to develop 
e 


steam-engine or a compressed- 
the same horsg-power. 

Again, just as ordinary electio-motors are not made to dts? 
charge a Faure's cel rapidly, so ordinary electnce lamps are 
unsuited for this purpo*e; and, therefore, gthough there js 
enough energy, ima 100 Ibs. dead w t of Faure accumulator, 
to give a light of 1500 candles for thirty minutes, an o A 
electric lamp cannot be illuminated at all by a single- cell. “Mr, 
Equon, bowever, has been ing his attgntion to this subjat, 


and here result of, his hendiwork, which arrived last night 
from Amertca, which 1s, therefofe, shown for the firff time 
in England this . This t &mp, as you see, e 


“allowing it to 
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requires four Faure accumulators to illuminate it, this one 
eight, arni this other one twelve, But must the accumulators be 
even qs large as Tam using on the table? The answer is, 
No ; if you dq not require them to give out the light for a very long 
time, * Four much smaller boxes wbuld give just as much light 
25 seo-at the present moment ; but, of course, would not 
keep the lght burning so long. It is, therefore, now possible 
to have a box of accumulators and an incandescent lamp, and 


the whole thin ite easily carried by one man. 
Last year Pery drem attendon, in his lecture at the 
Seciety of gn the '' Future of Electrical Appliances,” to the 


great waste of eneggy that is produced by 
to the steam-enging, instead of steam 
the coa), and'the power given out by the engi elec- 
trically to the lace where it was required, Why, 
sald he, pot the coal be burnt at the pit's mouth, oc in the 
pit, or even in that part of the mine w the seams were 
thickest, and the engines driven by burning it ured to work large 
dynamo-machines on the rpot, and the power transmitted electri- 
cally to townsewhere.it was required? Again, tt ha been 
often asked, why should got the wasted power in streams be 
utilised 7 At present it is hore economical to use steam es 
in a town than to do work m the country by means oi the 
streams, and convey the manufactureg articles over the hills into 
the towne; and fpr that reason one sees the old water-wheels, in 
the neighbourhood of a place like Sheffield, being gradually 
deserted, and the men preferring to pay a higher rent for steam- 
dnven grindstones in the town, to a rent for water- 
driven in the suburbs, The question then arises 
would it be possible to*convey economically the power from tho 
cal ae Go Daraa a a BIN 
and obviously turns on, how. much power can be got out of 
one end of .2 wire compared with the amount that is put in at 
the other, J have, during this evening, been talking of the 
measurements of e c put into or taken out of an 
accumulator in foot-pounds, you may have wondered how 
it-was poanble to measure electric energy in the engineer's unit 
of foot-pounds, In reality ıt is simple. The maximum 
amount of work a waterfall can do, depends on two things, the 
current of water and the height of the fall. Is the same way, 
the work a galvanic cell or accumulator can do, depends on two 
the current it is producing, and what is called itx electro- 
mo force, the latter bei with the difference of 
or head of water. en electric energy is being 
turned into mechanical work by means of an electro-motor, the 
energy Which is being put into the motor can be measured by 
the product of the current sent through the motor, and the 
eleMromotive force maintained between the terminals of the 
motor, Now, here are two instruments devised by Prof. 
Perry and myself, an Am-meter and & Volt-meter, the one for 
penu a Rong current, and the other a large electromottve. 
force. With these we will now make simultaneous measurements 
when wo allow this motor, which is the lathe; and which 
is itself driven by an electric current, to vun at different speeds. 
Fiat, we will start with the motor, which has one ohm resistance 
absolu at rat, by pating. a break, oni, aid coding by 
as possible. 


run as 


e coal being carried 
ht to 
con 


t performed and the following results were ob- 
bined — i 





I5! Xx 1x 44.45 


erie 2 
he. 9950.25 


i$. 995 





poe 20" XIX44.25 
i. 9292. 5| fe. 4425 

. 4x28x4425| 4! X 1X 44.25 
Fast T4. 4956 . he. nr 
e x 

We sedin tie lant pase, worse aie was bgtrt and iis 

of the motor thero was n ot ts 
wast@ef pgwer from the current beating thewfires when 
the speed was rew slow.9 On the other han®, weeobserve that 
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the electro-motive force betweem'he terminals of the motor has 


been doubled, us È 

This simple experiment really points to the solution of economic 
transmission of power by , and to which Prof. P 
myself have an ntmerous occasions directed attention. Te 


is, to allow only a very small current to pass ugh the’ wires 
connecting the electro-motor with the generator, to maintain 
a very great electro-motive force between them; s in this 
way, the amount of power transmitted can be madé as as 


we like, and the weste from the heatmg of the wires from tbe 
passage of the current as small as we like. : 
R in this way, Sir W. Thomson showed, in his 
dress last year to the British Associatibn, that, if we ` 
desire to transmit 26,250 horre-power by a wire half an 
inch in diameter, from Niagara to New York, which is about 
300 mila diten, and if wo desire not to lose more than one- 
of the whole amount of work—that is, to deliver up in 
New York 21,000 horse-power—the electromotive force between 
the two wires must ba do ooo volts. Now, what ure we to do 
with this enormous electromotive force at the New York end of 
the wires? Fancy a servant dusting a wire having this enor- 
mous electromotive force. You might as well, as far as -ber 
peace of mind is concegned, ask her to- put a lightning flash 


The solttion of this problem was also given by Sir. W. Thom-" 
son on the same cccasion, and it consists in using numbers 
of accumuletorz All that is neces» to do m order to sub- . 
divide this enormous electromotive into what may be called 
small commercial elecromotive forces is to keep a Faure battery 
of 40,000 cells always charged direct from the main t, and 
apply a methodical system af renove ade of ko and placing 
them on the town supply circuits, while other sets of 50 sre 


arg y 
of the cells, but metely disco: the wires, It is probable 
this employment of recondary batteries will be of great 
im ce ince it overcomes the last difficulty in the economical 


electrical transmission of power over long distances. 
I will conclude my lecture by one of the other im- 
pee to which the accumulator can be applied, and that 
the practical lighting, erbaut) which may be seen in 
daily operation in the an cars on the Brighton line. The 


30 

to maintain the lights while the train is 
stopping. With such an ement there woul 
an automatic contrivance for necting the dynazho-machine 
fram the circuit when the becomes too low ; otherwise the 
simply discharge themselves buck 


Iano nw We Ke e UL br Ser 
which actually , and that the Faure accumulators 
on the floor is the Fanre battery "m the train, and 
charged when the“train was going fast; then 
cient store of ‘energy to continue ligh i 
co -these two wires, those 
kindly lent mo by the Electric Light and Power 
and eight Edison before are instantly 

each of the former, possessing about 
forty , and each of the letter about seventeen, 
and erefore, far more light than’ is, at present, ever 
supphed to a whole twelve carriages. The [you 
obeerve, is perfectly y» 


and is turned on and at will. 
Imagine, now, we are in a tunnel in the daytime, and the lights, 
therefore, burning. , We now 


m thc tunnel into 


wires are agqi ed by the guard, and we have the 
whole of this Exture-theatre, wiüch represents the train, bril- 
Hantly illuminated, .. . ; 
e e 
ee . ie e. 
Tt C . 
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dynamo machine, or - 


ties in their working, us to recelve our supply of i 


energy from the central station in our proper turn, and 
independently of the time wo require to utilise it, and 
lastly it enables large amounts of power to be transmitted over 


© 
UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OxrorD.—Tho following notices have been issued with regard 
to lectures and classes in Natural Sclence for the summer term, 


f, will a course of demonstrations on instru- 
ments and methods 





the 


light c 
Department of Geology Prof. Prestwich 
have excursions to visit the several geological 
of Oxford on several Saturdays 


proposes 


a after examination, to Mr. J. T. B.A, 
niece de alor pu E at Balliol College, — 
Mr. C obtained a Ist Class in Mathematical 


ing-houses hare’ 


for lodging 
Mr. E, F. G. Griffith, C.E, to be Sanitary officer of the 
for a perlod of two years. 

for the of Batchelor of Medicine, both 
First and Second, will be held in Trinity Term, on days to be 
hereafter notified, 
Candidates for elther of these examinations are requested to 
send their names, on or before May 1, to the Regius Professor 
of Medicine, Medical Museum, i 


CAMBRIDGE, — Under the 





conspicuous merit, 


Section 19 of the same chapter is im for it 


the adoption of affiliated col in any ofthe 
i the on of ther lecture dd ents, 
and the allowing o periods of study at them not lesa than two 


i es, of whom three 
and three failed. Zoology attracted 





SOCIETIES AND ‘ACADEMIES 
Lonpon 


certain points in the of the Great Anteater (Afprmee- 
fitum an oeerred "ro dat femalo spenen ta 
lately ociety's Gardens. arrangement of 
the ducts of the [ary glands and their relations to the 
Mad on the com of the anterior cornu of the 
hydid the presence of clavicles, and the structure of the 
brain and of the female were amongst the 
E. Sh read an 


chief features touched Vas Rss Vd . 

account of the birds collected by Mr, 

engaged on an exploration of the river Rovuma, East Africa. 

The collection contained examples of forty-three species of 
be 


* o 

Anthropological Instituto, Marth 7.—Major Genera! Pitt- 

Rivers, PRS, president, in the chair, Mir, E. F. “Newton, 

F.G.S., exhibited a Romano-British burial urn containing h 

ET 

00 1879. wo of 
them. 


around 

E ame Pu Y 
per contai exhaustive of natives, 
upon the lines down in the “ cal Notes 

and ies of the British Association, points revardfng 


the ysical characteristics of these savages, on which misa 
«hensions have hitherto existed, were noticed The latter portion * 
E tho paper. mu deroted to description of the tribal dommumi- 
peculiares confected with thé mb diam ur ut 
same among Inland and “men ; and reference mate to 
the system of rule ant power ofehe chifa, atti vanous ° 
details their customs and mogo of life were desit e 


heretofore, 

Section 12 of the Second Chapter of the Statuto is important 
in the interests of science and reads thus s,9-* Students in ce 
degree in Arts, Law, Medi 
of distinction in sclénce 


E 


bed e e 

500 NATURE [March 23, 1882 

____ 4 LL — t e t - . 
with. eir soadl fnd marital relations, supeistitions, tradi- | Viulle. He ohtains 930°, elosely agreeing with M. Edm. 
tons, beh &c., were reserved for discussion on another | Becquerel (932°). MM. Deville and Terrost’s Bgure was 1040". 
occasion, The author glso exhibited an album containing 2 | The great difficulty of the deterinination lies in the small calorific 
number of his photographs of fhe Andamanese, their huts, | capaetty of the vapour. —H ydrodynamic memes (fourth 
weapons, &c., and he further ed these subjects on a | nqe); imitations with liquid currents, of Nobilt’s rings, obtained 
screen by means of & sciopticon and limelight.—Dr. J. G. | with electric currents, b M. Decharme. A thin liquid stream 
Garson exhibited an Andamanese skeleton recently presented to | falla from a vertical g tube, on a horizontal glass plate 
the Roygl College of Surgeans by Mr. W. Beatson, of the | covered with a fine layer of minrum suspended in water. Eon- 
Bengal Medical Service, . | centric rings, &c., are formed.—Apparatus for mbgulating the 
. . Du pr E oats dis 
Imperisl Academy of Sciences, March 2.—L. I, Fitringer | the preuar Ce Ee es oe and, as 
in the chan.— f he following papers were rq W. (Biedermann, uantity from the reservoir. Mercury, in a spesial manometer, 
contribution to "general nerve und muscle ‘physiology (Part 8), oses & circuit, actuatmg an electromagnet, and thereby a valve. 
on the apparent *' Oeffnungszyckung " of mjured muscles.—W. | LOn the heat of formation of ferrocyanhydric acid and of some 
Becker, on the, knowledge of the mouth-parta of the Diptere.— | ferrocyanides, by M. Joannis,—On the products of distillation 
Fr. Wachter, on the material’ particles in the felectne spark.— | of colophony, by BI. Renard.—On chlorin:tion of camphor; 
Josef Boehm, on the formation of sulphoretred hydrogen from | formation of bichlorinated camphor, by M. Cazeneuve.--On the 
sulphur and water.—M. Holl, on the. correct HS repu of the | egeence of Licari kanal, by M. Morn.—On. determination of 
transyene processer of the lumbar yertebræ and the development | tannin and œnoyalic acid in wines, by M. Jean.—On gastric 
of the spmal column of —E. Lecher, on radiation and’ ab- digestion, by M. Duclaux. Jnter aka, raw albumen resists 
p.—L. Burgersteln, a geological study on the thermal ic juice much, and often leaves the stomach without suffer- 
of Deatsch- AltenBurg.—A xA us the Md fall more then superücel action, Cooked albumen is more 
of Mocs in Transywania.—E, H on the Foehn at ent. | quickly attacked; then comes glutin, then blootl-fibrm. The 
—V, Mises, on abe nerves of the de. question why the stomach does not d it-elf i5 E 
dans ae er Ee wom Ta ee 
. | on 1n0d eT, res some. —Influence of the 
Academy of Sciences, March 15.—M. Blanchard in the nervous system on the lymphatic vessels, by M, Bert. Stimula- 
chair.—The eer! papers were read:—Double decompo- | tion of the mesenteric nerves caused constriction of chyliferous 
sitions of halold sali. of. mercury, by M. Berthelot.—On the | vessels; of the splanchnic, dilatation ; but, with. curarised 
reproduction, by photography, of ent of the flight | animal, there was dilamtion in elth@t case,—Chemical action of 
of birds, by M. Marey. instrument, like a rifle in sha different metals on the frog's/heart, by M. Richet» The.toxicity 
gives twelve successive images per second, each image of metals w not, apparently, related to atomic.welght. These 
T-70oth of a second. In bright sunlight, the time of exposure nent Give considerably different sols Fox Mose with 
may be reduced 1:1500 sec. (a chronograph regulates the time). faic Some metailic chlorides stop the heart in systole, some 
With Plateau’s i reat ed the motion indicated by those | in diastole:—On the passages by which the seminal li and 








images may be easily anal = M. Janssen (whose -photogr 
revolver ' for o enus’ trennt seems to have been | |. Geographica] distribution of Col in Abyss 
p on o coptera byssinig, by M. 
Suggestive to M. Marcy) made some remarks. —On photography | Raffray,—-Mode of formation of the coal-basin of the Lowe ; 
of the specirum of the great nebula m Onon, gy Dr. Huggins | causes which modify, et various points, the nature of the coals, 
—On an application of the theorem of Abel. Connderations by M. Gruner. 











on the, kinetic theory of pc, and on the vi state of 
matter, by. M. Ledieu. 1s meant to show that t vires 
theoiy of gases presepts-aisecondary kinetic hypothesis, is CONTENTS 
quite gute aud three errors of principle. Hence, a certain Pace 
amount cf experimental jnyalidation of it recently. But the | Tecamcan Epucaticw. . . + - Desde Nope os Eb hh toga ay 
kinetic hypothesis remains intact, —Crystallised oxy- Tux Aii oz De Poire Se ai Ma a a a e E aE EL ORE S 5 
de of galhum, by M. de Botshandran.—On m case ur inr — : » . 
of arido oir again anthracie disease observed un man, bru | oer ah d A ed ae 
Cosson, A farmer had a slight anthracic affection, in 1854, gnd. Whue's “ Cameos fram the SlveeLand' , se 2 e es 480 
in February last, another ee very Pucci Dupin i Moelles’s ^ Select Earra Tropical Pana". ee c e * 480 
from which, however, he quickly recovered. The.carlier attac Vutertes from Natere.—Dr W. B. Caxrxwme, PRS... . . 480 
M. Cosson conceives to have acted like Yaccinatod: New fati ro les pak Cosa te AH Gmr e WARE fe us 
pork extreme s oe gece n, by heredity, of mor- Equat Solar Spot —WENTWOLTH ERCE e eooo’ I 
: Seasonal Order in Colours of Flowers —Dr. J.C, Cosrexvs . o 4r 
organic states, prod accidentally in ascendants, by M. ectrical Cant TE 3 
Brown-Séquard. He has now, at the College of France, more than seen P. D oer = RAD Wn A oce wey piri pis 482 
150 animals showing this kind of heredity, all of them guinea-pigs Vivisecton.—Dr. Awa Kiwosrorp, CHARLES ALI STEYEXSON 480 
(à. species 1n which the net vous system seems to have a specially Muf and Vrvmeccton — Mise Frawces Powxz Conse. . . + « 483 
strong influence on nutrition and secretions). The new facts Pastor's ei iow Ke c Peck SERT MR TREE m 
here given reure chiefly to alteration of nutrition of the eyeball ; ‘Teles 5 Design ise Herr Se." euren fg 483 
also to musculer atrophy h section of the sdatic nerve.— eathez in South Australia. — MERRIFIELD. ee s 483 
On uniform functions of pcm P a (x,y), by M. Appell Ie C (Birmingham) 1681.—J. Pringi Sinet 44 
Tempering by compression, by M. Clémandot. This new | srmo. By Prof TaouAs McKxxxv Hoomu, F.R.S. . + + 
ea consists in heeting (sy) steel ns ciary Ted, cd NOD VETE I ROME is 
strogg!yeand keeping it compre: quite cool. $.| 2a 4 casas "m DM a a T, E E 
me be vaty EX el a | A Bee niga Nia On So 
er 9 TOGRAFHIC SPECTRUM OF THE GREAT ULA x. 
à s bobl ucrd. There is, etl in the power of "Dy WILLIAN Hvonn, D.C L, LL.D. y.RS Ure Dorm) . 489 
Ages ion.—On th use of timed of Judea in Tux Action or CARBO-ATX OF AXMMMIA ON THE or ALN 
H compression. s LAWTS, AMD OX CHLOKOFHYLL Bonn. By CuaRLES DARWIN, 
antiquity, ex a ercermalve of the vine, by M He| pee ud en ees is 
* motes from an Arabian physician and warnralf& of the d Howes: pa cueqh Rye t A ad + + 490 
, Temimi.—Tbe death of M. Poitgvin was unnounced an AsTEOMO LUMNI- o . 
8 pum Temi Tee der of Agreutare communlotel | PRAMS TN aoa 210100122: 3 
a letter from Balbiegt ging the: Importance of methodical s Star U Che . . tt ee tn 493 
P ments (of a nature i cated) both in the laboratory, and TES Cont METTE OR - A. R Baxracume. By Ricaa w 
in Cultivation on a “large scale, with a view to 4 he aa reor ese By Prot W. E 'Arerow, PRS. . | . 495 
winter efg of* phylipxera. —On the, theory of uniform ctions*) UxrvmearrY arD KcucaTPoman INTELLJGENCE - - + +» + 499 
of & variable, by M Mittag-Leffler.—On upiform functions Are- | Bocrxrnes AMD ÁCADENUER + ee e e tot cot ot t ott 499 
by M the com i : 


lgctnee, A ; " a, of ——$ eee... 
gases, by M. Sarran. He gives some restilts with a method Eaxarom.—P. 463, colnom 1, Bue x7 from bottom, for 6j Amptres read 
pfeviously indicated,—Boiling temperature of xno, by M. "GP Mae Amptres " .* : 
. “e ` A Y g ici . * R 
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ORIGINS OF ENGLISH HISTORY. 


Origins of English History. BY. Charles Elton.. (London: 
. Quaritch, 1882.) . 
"TIR: ELTON’S swork. will,at oncextakecthe . placezit :| 
. deserves: It-wille be^ welcomed .by the: many: 
students who have beens long waiting forcsuch: a . treatise. 
on our.country-as.it was-during, the. ages. lying. just;oute. 
side the-broad daylight.ofzhistory:. The subje-t, with-all, 
the new: resources: of: archeology: and pbilology which: 
have beem brought to: bear upon it; still presents.a set: of. 
problems, full of dowbt:and difficulty ; but it will be seen. 
that Mr. Elton’s task: has-been;,not merely to-bring these; 
problems into shape, but. to advance them .by investiga-. 
tions of his own. 

In the-introductory chapter, whioh: deals with the know- 
ledge of.the ancj nts as to our: part of. the, world, .it is- 
satisfactory to find the author bringing down to their real. 
value the popular Stories of Phoenicians in: Bntain.. What 
is really recorded of the- merchant-sailors of Carthage, is 
their commerce with the tin-islands, but these-Kassiterides, 
CE. trymnides, or Hesperides, are set down in Ptolemy’s 
map as being off North-Western Spain, and it was 
Camden and other moderns wholidentified them. with.the; 
Scilly Islands, 30 bringing.the Phoenicien galleys:up into: 





the-British Channel. In.1874, at the Congress-ofiPrehja~ 
toric. Archeology att Stackholm; Dru Hildebrand read.a. 
paper on the Kasaiterides,,whicheMr. Elton does natseems 
to have«metezritha butwwhich tallies closely with his own 
argument that the ancient accounts of their situation point 
‘to the Spanish coast, Dr. Hildebrand supposes the so- 
called islands to be only the headlands of’Galicia, where tin 
is still mined, while Mr, Elton suggests that-they were the 
little islands, about Vigo Bay, an. idea which : would. be 
strengthened by proof of old tin-worzings being found there. 
Kenrick's argument that the EPET A to sea in 
boats of leather were ancient Cornishmen paddling across: 
to Scilly in “ the characteristic:boat of 'Britain" is fairly 
met by Mr..Elton, who points out that the-Iberians had 
coracles as well as the Britons. Thus itis to be-feared that 
Cornish history must -give up the picturesque scenes:.of 
black-cloaked Kelts crossing.to St. Michael’s Mount at. 
low water to barter their tin for the. purple-and fine linen 
of the.Phasnician merchants, and to learn from them the 
art of scalding ‘Cornish cream.” More substantial 
records of early Britain are to be had from.a source long 
discredited but now restored.to credit. This is the famous 
voyage of Pytheas to Thule, where be-saw-the midnight 
sun, and by describing this and other. wonders of the 
north made himself, the reputation. of an arch. har, till 
now, two. thousand yearseaftenvards, .his townsmen ghe 
merchants of Marseilles have set-up a statue-to him as- 
the leader of the.first Arctic expedition. In working out 
the-details of Pytheas's. expedition, our. author follows 
him up,the Spanish.and French coast, by.the.British 
Channel into: the.Gerrfian Ocef&n, up to. Laplahd. (which 
he-takes to'be Thule), and down the ehst coast.of'Eng- 
land,;. back..to. Bordeaux.. He. =Pytheasp af! 
leaving Cadiz, come to. the.tin-islands, but.it is-not, plain:| Ins 
whether there is.some aual record .of-this yisit, ox P whether- 
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‘it is merely inferted that c@astingyup „Spain Roux 


| St. Vincentr must have-brought him fo jn Br ides. . 
The explorers:passed the mouths of the frog 
ing Brittanyylanded ati.Axantos (stifl Us au pers th eyr 


saw the. temple .and.its nine priestesses keeping up "the 
eternal.fire.. Not knowing, how near he had come to the. 
tin-districts-of Cornwall, Pytheas saed up Channel to 
the.coast.of Kent. Here he had reached the ordinary * 
crossingsplace between Britain and Gaul, and here Mr. 
Elton.places that.much debated island whicl? Timeu’ 
called „Mictis, lyiag” inwards six days’ sajl from Britain, 
in. which the tin is found, and to which the Bntons 
navigate in their coracles; while Posidonius describes it 
as.an island .lying off Britain, called Ictis,to which the 
miners.of Cornwall carry their tin, taking it in carts 
ACTOSS o the intervening- space which is eft dry at ebb 
tide, and there the merchants buy j and convey it across 
to.Gaul, whence it is carried on. -horses down to tbe 
Rhone Mr. Elton's suggestion is that this Mictis, or 
Ictis; was the Isle of ‘Thanet, six days thil from the pert 
of Britain where the tin comes from, and “which, though 
now-silted up almost close to the mainland, was even as 
late.as the ninth century separated from it by a ferry half 
a mile wide. This is a very ingenious attempt to get 
over the difficulty in the ordinary theories, of putting St. 
Michael's Mount six days’ sail from Britain, or of getting 
carts across to the Isle of Wight at low water. It has, 
however, its difficulties to meet, as the above extracts 
show, and Mr. Elton must Peer to fight his own battle 
with the antiquaries. 

Wigerulie’s ideas cot thire} inhabitants of Britain: 
haye changedgcuriously from those of .a generation or tuo- 
ago,.when.itrwas: undisputed matter-of- fact.that the-Kelts 
were the, aborigines .of, our islands, sprung from Gomer, 
son of Japhet, who colonised Gaul, and left his name to- 
his descendants, the Cymry. ‘Nowadays the Kelts have 
sunk into comparatively modern Aryan invaders, fnd the- 
question is, How-many peoples are to be traced befgre- 
them? In the present state of the evidence, our author 
wild hardly be found fault with for assuming three earlier 
races : first, the men of the Palzolithic or Mammoth pe- 
riod, who. have not been proved to be connected with later 
inbabitants; second, the short,' dark, narrow-skulled tribes 
who may be .called Silurians, whose long-sbaped burial- 
mounds, contain stone weapons of Neolithic type, and 
whose descendants are to be recognised by their #ppear- 
ance, especially in South Wales and 1reland, though they 
now speak a Keltic, tongue; third, a taller broad-skalled 
people seemingly of fair haireand complexion, and pos- 
sibly allied ‘to the modern Finns, who by their remains 
in the rownd barrbws appear to have-come hither armed 
with weapons of. bronze, and encroached on» ang evertu- 
ally mixed. with their predecessors. Alter all these came 
inthe invading _ Kelts, who were: perhaps’in the Bronze 
agerwhen they landed on our shores, but whe certainly 
possessed .agd worked iron long before: ‘the Roman Con; 
quest In Mr. Eltop’s good collection of passages refit: 
ing toithe.Kelts, ,such terms. as golden , fnilk-white . 
necks, snowy arms, point to. thejr:being- on the whole 
a -fairxrace,which tells in favour. ôf the idea just pens 
es --dark: complexion .of so many modgrn 

vand Welshmen- comes: from an older Silurian 
ancestry” This: ethmological spgculation’ ise deffbtful 
i z %e 
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i enough, but far more obsckre is the question, who 
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were thig old dark-haired race of Silurians? The author, 


. touching on the theory connecting them with Iberians or 


Basques, is quite alive to the slightness of the evidence 


' pointing this way, and not less cautious as to the ancient 


should belitve 


words belonging to præ-Keltic tribes said to be preserved 
in Irish or Welsh. 

Mr. Elton’s department of original research lies espe- 
Cially in anciegt legal customs, on which he has for years 
been the Rading authority at the English Bar. Indeed 
the desire to get back to the historical méaning of customs 
which the Jaw-books utterly fail to explain, is plainly the 
motive which has led him into the wider investigations 
embodied in this .book. Naturally he is always on the 
loox-out for legal relics & the earlier inhabitants, and for 
instance makgs g striking remark on the succession of 
Pictish kings being from father to son, but to the 
nearest male relative traced through the female line. 


This custom of kinship through the mother, which: 


still marks many `of the lowÉr tribes of mankind, 
did not belong to the Kelts, who shared with other Aryans 
the rule of descent on the father's side, and it is fairly 
argued that the squalid tattooed Picts were of an older 
race, and kept up their ruder law of marriage. Again, the 
ancient custom still prevailing in many English districts, 
in the Vale of Taunton for instance, that the land goes 
not to the eldest but the youngest son, is here discussed 
more fully than it ever has been, The authors view is that 
whereas in the Aryan nations the eldest son's birthright 
was connected, as in India, at this day, with the duty of 
keeping up the offerings :to-the divine ancestors, so the 
opposite custom of youngest-right may have come down 
from the religion of some ancient race in England, where, 


as among the Mongols still, the youngest ‘son was the’ 


*"fire-keeper" and inherited the home. In Germany, 
youngest-right is frequent, and there it is on record that 
that quaint fetish or idol the mandrake root, dug up from 
under the gallows, half human in form and possessed 
by its familiar demon, used to descend at the house- 
father's death to the youngest son, on condition of Ris 
performing the pagan rite of burying bread and money 
in the grave. This is an interesting argument, though 
pethaps it may be answered that in new countries where 
the sons as they grow up go out and make homes of their 
own, the youngest son is the natural caretaker and heir 
of the phrent's house and fields, and it is as likely that he 
pérformed the religious duties because living there made 
him the proper person, as that he became the heir because 
he had to perform the religions duties. How monumenjs 
and rites of older tribes find new and changed places in 
the religlzn of their conquerors, is here often brofgh? into 
view. St Boniface found the Frieslanders using as an 
altar a rude stone dolmen; probably a tomb built ages 
earlier by bronze-age inhabitants ;, the fierce Teutons would 
make a captiwt creep through the narrow opening of the 
upright stones, and then "sent him tg Woden.” After 
thi$;it does not seem surprising that our country folk 
rude stone dolmens on our hill-sides to 
Hdv been altars for Buman sacrifice. Among earlier 
ites Jasting on inte Christianity, one of the most pic- 
turgsque is that of Brighid the Keltic fire-god’s daughtey, 
who passed into St*Bridget, patron sgins of Irelgnd and 
still Mmegfver to Biddy the typieal Irjsh héusemaid, 
* i 
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But St. Bridget held to her eld goddess-nature ,and till the ` - 
suppression of the monasteries, her “everlasting fire Was. > 
kept up at Kildare by her nineteen nuns, who might not 
defild by blowing with their breath the flame sacred to . 
th “woman of the mighty roarings”; each nun tended 


_ the fire one night in turn, but on the twentieth she who 


went off duty said “Brigit | take care of your &wn fire, for 
this night belongs to you.’’ We are puzzled by Mr. Elton's 
remarks on the worship of Mithra, that ancient Aryan 
solar deity whose Oriental worship became go popular in 
Britain during the Roman occupation. The y-known 
evidence seems to imply that the Mithra-worshippers fixed 
his divine birthday, the * Dies Natalis invicti Solis," on 
December 25, because the sun’s birth would naturally be- 
at the winter solstice, while it was not till long afterwards 
that this appropriate date was adopted for the Christian 
Dies Natalis, Christmas Day, Mr. Elton appears to take 
it the other way, as though the Mithra-worshippers,for 
the sake of popularity borrowed the festival from the 
Christians, If he has some new evidence jn this direc- 
tion, it ought to be carefully gone into, and at any rate it, 
will be well to clear the point up ?h the next edition. 
What has now been said will give an idea of the more 
special researches in this importgnt work. Readers of 
this journal will not disapprove of our having passed over 
weighty but ordinary historical topics, such as the in- 
vasions of Britain by Romans and Saxons, in order to 
give space for tracing lines of beliefs and customs. 
Some of these may seem trifling, but in the scientific 
study of history every trifle tells which can show a line of ` 
continuity from age to age and from race to race. 
$ 5 EDWARD B. TYLOR 


WORKS ON THE MICROSCOPE 
The Microscope amd its Revelations. By William B. 

Carpenter, M.D., LL.D., C.B., F.R.§. Sixth Edition. 

Illustrated by 500 Wood Engravings and Twenty-six 

Plates. (London: J. and A. Churchill, 1881.) 
Practical Microscopy. By George E. Davis, F.R.M.S., 

&c. Illustrated with 257 Woodcuts and a Coloured 

Frontispiece. (London: David Bogue, 1882.) 

D* CARPENTER is to be congratulated on the 

recent publication of the sixth edition of his very 
useful work on the Microscope and its Revelations, the 
more especially as now having the command of his own 
time, this edition is not only the expression throughout 
of his own matured views, but also contains a large 
amount of new matter. 

A work like this which has proved itself so great a 
favourite needs but a brief notice at’ our bands. It is 
without doubt the book for the English reader to buy, 
who wishes tp work as an amateur with the microscope ; 
doq should any such proceed f€rther with the study, and 
penetrate into the mysteries of animal or plant life, he 
will find himself none the worse, but a great deal the 
better for the lessons he wall have learnt in these-pages. 

The general plan of Dr. Carpenter's book is good ; it 
begins with a short chapter on the Optical Principles of 
«he Microscope. The question of there being a limit to the 
“magnifying powers of the object-glasses, or whether there 
is a minimum behind which nothing can be seen, is not 
entered upon The net two chapters—on the Construc- 
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tion of the Microscope and its Accessories—give a sketch 
of all the principal stands and apparatus in connection 
therewith ; and is followed by two more, giving excellent 
directions for thé4ntiagenteit of the microscopé and for 


the preparation, mounting, and collecting of microscbpical | 


objects. — 

The second portion of the volume is devoted to an 
account of some of'the more interesting forms of minute 
life to be met with, both in the animal and vegetable 


kingdoms. As this portion of the volume travels over a 


very wide"feld of research, so it is kere that the greatest 
opportunifies for criticism present themselves, but it is 
"just to remark, that, despite the wonderful revolutions that 
have occurred in the domain of biology within the last 
few yearg, and despite the difficulty of keeping ever on a 
level with modern advances, a struggle only endirg with 
one’s’ life, Dr. Carpenter shows not only a wondrous 
energy, but a positive freshness in the adopting of néw 
views. The notes on the green*chromules of plant-cells 
are not quite up to the modern researches of Pringsheim, 
and we regref to find the author's sanction given to the 
use of the tefin Gowidia for the products of free cell- 
formation in the Cryptogams. The paragraph on the 
Nóstqcs might advantageously have been improved. No 

' reason is given for uiting the Batrachospermeze with the 
Floride&? The chapter on pratophyte and other fungi, 
seems very carefully written : the position of the myxo- 
mycetes is left doubtful, but Chlamydomyxa is brought 
into the same chapter. The new views on licheng are 
accepted, but the vacant space on the page which meets 
the view, might well have been occupied with a list of the 

` algæ which play the part of hosts to the lichen fungi, 
which list would have proved, we think, that these forms 
do furnish objects of special interest, even to the ordi- 
nary microscopical wórker, Dr. Carpenter's assertion not- 
withstanding. . 

It seems improbable that the antherozoids represented 
on page 396 as escaping from the Clpidjum-like cell in the 
ultimate cell of the lateral branchlet of Sphacelarta tribu- 
loides belong to the plant, and it is a pity that no illustra- 
tion of a trichogyne is given In the account of the Florides, 
so as to call the reader's attention to what he may ex- 
pect to see when looking for this special often rapidly- 
disappearing hair-cell Nor is the open trichogyne in the 
easily procurable Coleocboxa alluded to. Very scant 
justice is done to the Rhizocarps, and the true significance 
of the growth of the embryo in Lycopods &ppears to us to 
be overlooked. 

Elfving's researches on the vegetative cells in the pollen- 
plants of the Angiosperms surely ought to have been 
referred to, as it opens a new and easy field of investiga- 

` tion to the microscopists, "MS ! 

The chapters devoted to those divisions of the anima] 
kingdom whi¢h present objects of interest for microscgpital 
research are well illustrated, and have been brought fairly 


` up to the mark. The illustrations of Foramififera are 


very good. The subject*of &ozoon might perhaps have 
been better treated of in the chapter on geological investi- 
gation,.and from thé'manual*point of view i$ a little too 
controversial, We find no reference'to the occurrence e£ 
calcareous algae in a fossil state, hd yet this is & subject 


~ Which ought to command the’ attenfien of tgme of our 


microscopical worker’. : 
e . 
e . 


NATURE à 











503 


Nothing that we båve tae pust be taken as 
detracting from. the extreme usefulness of tkis volume, 
which has for so long a period ef time supplied an 
existing want. : . " 

Of a somewhat different type is Mr. George E. Davis's 
"Practical Microscopy." This authors object is to 
supply a book upon the lines of the late Prof, Quekett's 
“ Practical Treatise on the Use of the Microscope," and 
his book treats of the forms of micfoscepic stand, of eye- 
pieces and objectives, of test objects, eof section-cutting, 
and of the preparation and mounting, of objects. In a 
chapter on the delineation of objects, a very detailed 
account is given of the subject of “ photomicrography ;'’ 
dry plates are preferred, and the various methods of using 
the camera are described, andthe different modes of de- 
velepment are given. This volume will prove extremely 
useful to most practical workeyr, and the illustrations are 


| both numerous and effective. 





. e. 
OUR BOOK SHELE 


Elemente der Anatomie und Physiologie der Pflansen. 
von Dr. Julus Wiesner. 276 pp.; ior woodcuts, 
(Vienna : Holder, 1881.) 


THIS book is intended, as the preface tells us, to act asa 
syllabus or skeleton of Prof. Wiesner's lectures, thus 
sparing his students the labour of wnting out full notes, 
and allowing them to give their intelligent attention.to 
what isbeingsaid. The pretensions of the book are thus 
humble enough, and are, we think, well carried out. 

The anatomy of plants is treated of in 153 pages, and 
into this space a great deal of matter is crowded, The 
style is simple d. straightforward, and the author does 
not attemp$ to render his subject-matter easy by the slip- 
shod method sometimes called popular. From the nature 
of the book it must necessarily have somewhat the cha- 
rácter of a catalogue ; but the monotony which might be 
expected is not by any means a prominent fault. The 
Dumerous original drawings are from the d of Dr. 
Wichmann, a pupil of Wiesners,.and are extremely well 


executed, th they lack the peculiar charm which we 
find in Sach’s illustrations, and almost nowhere else. It is 
refreshing to meet with so large a proportion of original 


dilustrations, instead of the usual reprints, and in this 
respect the book contrasts favourably with more ambitious 
works. How far the divisions into which the presentation 
of the anatomy falls will prove Beers to profes.ed 
anatomists, seems to us somewhat doubtful. 

The physiological section of the book 1s, in some ways, 
probably, better than the first part, since it isethe work 
of a physiologist in his own department. On the ather 
hand, such a subject as physiology does not so well 
the somewhat abrupt treatment necessary in a werk like 
the present. Again, Wiesger's standpoint in physiology 
"is not attractive to many people, nor is it a very com- 
manly giecepted one. Few teachers, for instance, would 
wis eir students to learn shat mu rM heliotropgsm is 
due to the existence of si nid lioffopie elements. 
Yet this theory is the only one compatible with the 
somewhat obscure treatment of negative heliotropfsm 
here given. a 


Sounds and theig Relations, By Alexander Melville Bell. 

* (London: Trubner and Co, 1882) 
MR. MELVILLE BELU'S name is a suffigient guarantee of* 
the value of his work. His Vesib/e A formed the 
starting-point of those recent invéstigations, both ip E 
land ànd on the Continent, which have thrown so puc 
dight upon the nature €f sounds, Ia spite qf the many 
new faets whicH have been o bord ther 
since its, frs» publfcation, its importance remains, 


" 


' -of solar physics," I may perhaps be 
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* undiminished. kt was, howeler, as its author says, 


mainly tended for the students of philology; and'a 
simpley and more practical manual, therefore, was called 
for by the teachers of the deaf and dumb, the mission- 
aues in foreign countries, the elocutionists and the 
trainers of common school teachers, who have all made 
more or less extensive use of it Their de nand has, 
accordingly, been supplied by a clear and compact 
manual, in which the character, varieties, and. relations 
of phonetic utterances are lained by the help of the 
symbols of* vite speech. e book begins with an 
explanation of the symbols themselves? and then goes on 
to analyse andedistinguish the consonants and vowels, 
describing their physiological formation with a clearness 
of language and an appeal to the eye, which ought to 
enable the most backward of learners to reproduce the 


. greater part of them aft&r a little practice, The value 


of this section of the manual, to those who wish to acquire 
the pronunciatton"of a foreign dialect, need not be pdinted 
out. It is only a pity thaythere are no means for enabling 
the ear of the ordinary speaker to detect the differences 
of sound, which, when once written down in “visible 
speech,” he ought’to find slight difficulty in reproducing. 
o method, however, has yet been discovered of training 
the ear, as Mr. Bell has succeeded in training the physio- 
logical o s of speech. What this success 13, may be 
judged of from the last table given in the volume, in 
avhich such elementdéry sounds as sobs, coughs, yawns, 
sneers, or even a smoker's puff, are expressed by symbols 
that can be at once understood, and translated into 
-audible sounds, ‘The fourth section of the volume con- 
tains specimens of English, Lowland Scotch, French, and 
German, wıth their ordınary pronunciation exactly noted 
in Mr. Bell’s symbolic alphabet, while the last section 
consists of a supplementary review of the essentials of 
articulation, with a couple of concluding pages on “the 
application of visible speech to the teaching of articula- 
-i10n to the deaf.” 





LETTERS TO THE EDITOR 


[The Edjtor docs not hold himself responsible for opinions expressed 
by Ais correspendents, Neither can ke undertake fo ramrn, 
wor to correspond with the writers of, rejected manuscripts. 

No notice ts taken of anonymions communicatons. 

[73e Editor tergently requests correspondents 10 keep their. letters 
as shori as possible, The pressure on Mss space ts so gap 
that uf ts impossible ofhirwist te ensure the appearance even 
of communications containing interesting and novel facts. | 


. Conservation of Solar Energy 


WinLz Dr. Siemens! novel and ingenions theory decribed in 
his paper before the Royal Society, published in NATURE, will 
dorbilen be adequately criticised in ıts more physical aspects by 
those who are better acquainted than m with “the intricacies 
owed to point out one or 
two chnclusions which appear somewhat opposed to the laws of 
mechanics. The author, for ple, lays great strem upon the 


. “high rotative velocity of the sun,” which at the solar equater, 


according to his figures, is four anda half times that at the terres- 
trial equator. To this ''hjgh rotative velocity” Df. Siemens 


, attrfbutes phe eupposed nod the solar equator of the 
ucts 4 combugtion 


of the gases drawn in by the assumed 
action at thesolar pol. «. 

Mairan apparently thought the equgtbrial rure of the solar atmo- 
sphere due to 4he centrifugal force engendered this velocity 
gufficient to accouat for the appearance of the rodigcal light, and 
ScPording to Dr. Siemens hls supposition tmay possibly be cor- 
rect, if we aa that space, instead of being an dther-vacuum, 
15 filled with highjy-attenuated gares. It seems, however, that 
La Place, actmg on the sual supposition of an empty stellar 

calculated tha de solar atmosphere could not extend 
more than g-20ths of the distance of Mercury, or about 16,000,000 


mifes, at Which distapce it would exist in sach e highly seen 
at 


' condition d» almost to ment the demgnatiom of vacuum. 


^ this fist be fo, is evident A hen we edad that thaffigh super- 
Qo fual velocity at she sol@ equator, thoug relftively luger than 
ry "s : : 
. . e 
e 





that at the terrestrial equator ih the proportion given by Dr! 
Siemens, so far from being able to exmt a pervert) centrifugal 
force, is ın this respect far le& effective than the smaller 
tangentjil velocity at the terrestrial tor, "Thus us chiefly 
due ie Tecuneracting inflaerde ‘OF folis gravity, which, 
ns if well known, is more than twenty-seven times terrestrial 
gravity as represented by g. Itis also paitly due to the large 
value of the solar redius, ince .this also enters into the deno- 
minator of the expression for centirfugal force in terms of the 


tangential velocity, viz. V. It ig at least remarkable that Dr. 
Lo It ip 


Siemens has made no allusion to either of these factors, which so 
intimately affect the centrifugal efficiency of the cewhifugal force 
—the motive-powsr on which the entire action gepends—and 
has made ıt appea- from his language that this is a mere simple 
function of the tangential velocity at the solar equator. i 

As itis, owing to these united carcumstances, but mainly to the 
former, the ratio cf the centrifugal force acting on a particle to 
its weight is, even at the solar equator, almost mfinitestmal. 

To accentuate this astronomical platitude it is only necessary 
to quote figures which may be found in every popular work on 
the sun, such as the fact that while the centrifugal force at the 
terrestrial equator deprives & body of 1-289th of its wright at 
the poles, the amount it would simflarty lose at the solar equator 
woad be only r-18,000th. Or again, to put it in another light, 
in order that solar gravity and centrifugal force*may equilibrate, 
and a icle at the solar equator be without weight, the sun 
would have to turn upon its axis 133 times as fast as at present, 
while in arder that the same conditions should prevail on the 
earth, itx -otational velccity would only need to be increased 
seventeen times. . - * 

Except, therefcre, where they would be momentgiily affected 
by the local expulsive forces engendered by rolar combustion, 
the different layers of the solar atmosphere would anange them- 
selves in the order of their relative densities, ond remain quietly 
attached to the surface of the sun, under an attrachon fully 
twéhty-seven times greater than that which our earth exerts on 
its aerial envelope. That, under such circumstances, the centri- 
fugal force of the sun could cause it to prove? into space the 
products of combustion, seems most improbable. 

Moreover, suppose, for the sake of argument, that this 
action really dors take place, can it be hterally maintained, 
according to Dr. Sietietá sontinding sentence, that this action 
ls ‘capable of solar radiation to the restores 
future"? The laws of energy tell us that work cannot be done 
withont expenditure of energy, and since the “primum mobile” 
in this case is solar rotation, and the gases entering at the solar 
poles must gradually acquire rotational momentum at the sun's 
expense, they must, in time, reduce it to nought, when the sup- 

osed regenerative action would cease, and so the sun burn ont, 
In any case, therefore, the word '"'remotest" can only be 
understood to have a limited signification. 
E. DOUGLAS ARCHIBALD 


[To save time we submitted Mr. Archibeld’s letter to Dr. 
Siemens, who sends the following reply. —E».] 

This lester shows that Mr. Archibald has missed the principal 
point of my argument concerning solar fan-action. I showed pretty 
clearly I LR that solar gravitation would affect the inflowing 
and the outflowing currents equally, and that centrifugal action 
must determine motion in the equatorial direction in a space filled 
with matter, But to put the problem into a mathematical garb let us - 
consider the condition of two equal masses sz, and e, both at the 
radius Æ from che solar centre, the one opposite either pole, and 
the other opposite the equatorial region. e moment of gravi- 
tation of both these masses will be represented egies Vs 
Er and 47, and supposing both masses to pe gaseous, and of 
thf'same chemical composition aud temperature, they will repre- 
sent equal volumes, say one cube foot. 

These conditions being granted, we may put— 


- of 


= fs 
kt Ri’ 


but the mass sa 1s epbject to another force, that produced by tan- 
gential motion, which shall be represented by v, and the centrifugal 
torce mgsulting from thfmotion by pv; the moment of gmvitation 


towards the sun wil then be reduced to £7; — Mapu, and the 
. 
latter factor being a poytive quantity we have— 


e . 


eo. 
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Ad M didi : 
This inequality of attractive moments must determine motion 
toward.the sun In favour of t, and this condition holding gapd 


for any value of g and X, it follows that the polar inflow and 

uatorial onjflow must tke ‘place, provided only that space is 
ae dd supposed by La Place, but filed with either an 
elastio or non-elastio fluid, A" X 

To put it in another way, Mr. Archibald rmagines that in 
order to determine an outflow from the sun it is necessary for the 
centrifugal mótnent su $y to exceed the moment of gravita- 


tion £77, whefeas according to my view, the value of the former 


determines only the rate of outflow, but is immaterial as regards 
the principle of action. The projection of dust is entirely depen- 
dent upon the outflowing current. "leave it for Mr. Archibald 
to determine for himself the velocity of current n. to move 
a particle.of dust of given size and weight away from the sun in 
opposition to its force of gravity, which I am well aware is 
twenty-seven times that of the earth on its surface. 

The curent is of course preduced at the expense of 
solar rotation, but this expenditure of en is relatively much 
smaller than that [pst to our earth through action, and may 
be neglected for our t purposes. , Ít is moreover counter- 
balanced by solar alftinkagg as explained in my paper, 

C. Wu. SIEMENS 


` 1 Apa 





Review of *' Arlatotig on the Parts of Animals "— 
A Cortection 


. 

SINCE the publication: of my review of ''Aristotle on the 
Parts of Animals,” a correspondent has called my attention to 
an article by Prof. Hurley, ‘‘On Certain Errors ing the 
Structure of the Heart athibuted to Aristotle” (see NATURE, 
November 6, 1879), m which the Professor correrts the comnf®n 
error, attributed to Aristotle, of describing the heart of the 
higher animals as possessing three cavities only. In ignorance 
of this fact I assigned the menit of originally detecting error, 
so long attributed to Aristotle, to Dr, Ogle, who tenders, I have 
no doubt quite independently, the same defence of the matter, 

-I now write to give the priority of the detection of the error to 
-Prof. Huxley, and to thank my correspondent for having afforded 
me an opportunity of studying- & most o and instructive 
euay. . BENJAMIN WARD RICHARDSON 

25, Manchester Square, March 27 





Deep-Sea Exploration in the Mediterranean 


I&HALL be obliged if you will kindly announce in NATURE 
taking into coqsideretion the vote expressed at one of the 
us meetings by the Third International Geographical Con- 
gress at Venice, the Itallan Government has decided that the 
eop-sea exploration in the Mediterranean be continued during 
the forthcoming summer; and towards the end of July or be- 
ginning of August neat I am to embark on board the surveying 
steamer Waskingiom, Royal Italan Navy. About one month 
- will be devoted to deep-sea exploration under the able direction 
of Capt. G: B. Magnaghi, R.N. $ 
- The study pf.the animals collected during last year’s cruise 
willbe completed with that of those we hope to collect next 
summer, Since presenting my Preliminary Report to the Geo- 
graphical Congress, I have looked more carefully into the fishes 
collected last year; amongst them are two specimens of the rare 
. Mak alus avis, Lowe, dredged in 508 metres off the south 
coast of EA para erp oir Dic E ibis (Egadi, Sicily) ; 
and two specimen? of the ides sratus, Low 
new io ths Mediterranean fates from depths of 280 
and .2904 metres off the west coast of ia. 
Dr. J. Gwyn J was here a short time ago, ‘and has 
examined.the mo on whith bg will: 
RY*HILLYER GIGLIOLI 
Rj Istituto. di Studi Superiori in Firenze, March 23, 





The Basque Whale in tho Jfediterranean 
- I WAS very much interested in Mr. Clement R. Mafkham’s 
most important communication on the ‘‘ Wifate Fishery ” in the 
Basque provinces of ,Spaif, produced ln, NATUz& (vol. xxr. p. 
365). Mr. Markham has carefully collegted imporant materials 
E i . á oe ce T 
. To 





«wich, and at the Bidston 








. 2.5 

for the history of a. whale (Balaka biscayensm), which, if not quite 
extinct, appears to have become so, to all intents and perposes, 
in a region where it was once so common as tp have given ise to 
an important industry, and to have haf a powerful inf on 
the habits of the Basque peSple along the northern codi&t of: 
Spein, Mr. Markham gives solitary instances of the appear- 
ance of the whale off the Basque coasts, up to a very recent 

iod, and says that the last instance of its occurrence which 
11, 1878, when a whale 


came to his knowledge, was on F 
i ned. ` This bit. 


was sighted off Guetaria, and 


of news must have interested all cetologists, apd I hope -that 
it may interest Mr, Markham and the readew of Nature to 
know that a fine, neafly adult female of Baleya bi ir Was - 


captured just one year before, m the Mediterranean, vir on 
ert 1877, at Taranto. It was ably and fully described 
by Prof, F. Gasco (Mem, R. Acad, Sciense dy Napoli, vii. 1878); 
the entire skeleton is in the Museum of Comparative Anatomy 
in the University, Naples in the €entral Collection of the 
Italian Vertebrata at Florence. I preserve a portion of the skin 
of the fhout, with short hairy, and a model oféheentire creature, 
reduced to one-twelfth, carefully exeg&ted from drawings and 
measurements taken from the whale finmediately after death. T 
know of no other recorded instance of the capture of a true. 
whale in the Mediterranean, Henry HILLYER GIGLIOLI 
R. Istituto di Studi Superiori in Firenze ë 





Wind Mesenremente 
AFTIR reading the interesting article in NATURT, vol. xxv. 


‘p. 486, on wind measurements, the read cannot but revert to 


the very unsatkfactory state of anemom as it now exists. 
This is only too apparent from the reports which appear in the 
papers after a gale, and in which are generally detailed the esti- 
mated pressures and velocities of the wind as recorded by the 
anemometers at the pri cipal meteorological stations. Thus 
during the gale of thea -14th of October Jast we were told 
that a pressure of 53 lbe. Pa square foot was recorded at Green- 
bservatory, Birkenhead, the pressure 
reached the figure of 79 lbs. Now it may be readily 
shown without much calculation, that such as these few 
buildings could withstand that were not of more than ordinary 
stability, not to mention the destruction of tall chimneys, 
which, when of tHe usual dimensions, will not st 
of 30 lbs. per square foot. Yet no’ such destruction took place. 
I , then, we must confess with T, Hawksley, F.R.S, (vide 
paper read before Section of British Association meeting, York, 
1881, on Pressure of Wind on a Fired Plane Surface), that our 
present anemometrical instruments are little better than phtlo- 
oa ay toys.: C. H. ROMANES 
orthing, March 27 . z 
IN the account of D’Ons en Bray’s anemometet, which I 
printed to accom a dming of that inst ument at the Meteo- 
rological iety's Yhipition o other day, I stated that it was 
probatiiy tie earliest registering anemometer. I now find that 
am mistaken, but as I erred in company with the Premdent of 
the Society, I.feel that I may well be excused. Until a still 
earlier instrumeht turns up, the idea of a registering nA 
must be gscribed to Sır ,Christopher Wren, 1663 (ree 
Birch's ‘‘ History,” i ul plate ii), he laid before the Royal 
Soclety an account of “weather clock," which is in fact a 
RE RC pat far dica oniy, ecu dr 
for showing degrees of weather,’ bly & a 
“serometer, but the d ion 1s REP ple The 
spindle which drives the hour-hand of the clock earrigs a piflon 
which moves a rack; long enough to pafs out of the 
case on each side. At end of the rack «there is a pencil, 
which bears upon & disc keyed on to the spindle of the direction- 
vane, ‘The’ disc carries a printed diagram, a ferits of radial 
lines sie epee, Th the time being shown by a number of 
es 


concentric- "The ar line drawn by the pemcñ 
records the n of the A fresh peper ig, placed on 
the Instrument every twelve hours, e 

Whilst upon this subject, perhaps p may be allowed al 
attention to a pap Rich Lovell, EdgewortB, on win 
pressure, in the Phil. Hans for 1783, p. 136. It contaif$ thé 
results of a series of expergments undertaken to*detérmine «he 
variations n the- pee«sure of the wmd upon surfaces of equal 
area, bat of different forms. This B, no doubt, {hg pwfer 1e- 
ferred to -bf Ro 


e - oe? 


a ensure- 


mson; as the sourc® whenee he -denved the * 
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hint of his well-knoWn ‘‘cup” anemometer, although 

worth orf speaks of deading the various of metal w B 
formed the terminatgons of the arms of revolving ea 

with which he was expenfnen paper was allu del b 
by the president, in the course "fiis dde to the Meteor olo- 
gla Society, but in such a manner as to lead me to suppose that 
t was not very generally known. 

May I ask when, and by whom the word '' anemometer” was 
Introduced? The earliest instance of the uso of the word, with 
which I am acquainted, is by D’Ons en Bray, in 17 
thet it is giai orlgin. RICHARD 


. 
e’ Vivisection bd 


IT is due to Prof. Yoo to state that while enumerating in his 
article on V n the texts which in his opinlon bore most 
directly upon the subject, he did not omit the case of the swine 
to which Mr. Stevenson alludes (NATURE, vol. xxv. p. 483). I 
may, observe, however, that as Prof. Yeo's "nent o 
quired to cite the text» which convey the' authority 
he did not make out so ng 2 justification of ph 
method on biblical grounds as he might otherwise have done. 
The whole philosophy of '' scape-goats” and of animal sacrifice 
in general, clearly rgsted on the ipi ni that the Deity cən- 
po vicarious of animals for the benefit of man, not 

to be what Coleridge would term ''lawful," but 

pales PR to the extent of eres ae it obligatory on man to 

“shel the blood " of lower creatures for the purpose of obtaining 
immunity from evil. 

Thi, is not the plade to consider such a topic at length, but 
after what has already ap in these columns it seems worth 
while to observa that antl-vivisectionists would show themselves 
most polidc by not attem to carry their controversy into the 
do of biblical ethics. e uniform opinion entertained by 
the canonical writers touching the importance end the rights of 
animals in the divine scheme of tinge appeara to have been 
that which is so tersely expres:ed by ewish Apostle of the 
Gentiles—'' Doth God take care for oren ?"' 

THE WRITER OF THE ARTICLE OX '* VIVISECTION” 


-IT is with great regret that I infoim you, and thro 
Miss Cobbe and the readers of NATURE in that [ have 
been made the victim of a ridicu'ows and Uim keax, The 
little anecd te of Miss Cobbe which appeared in NATURE, vol 
xxv. p. 459, is, it a 3 On investigation, quite apocryphal ; 
` yet my informant, w. en relating 1t to me, asseverated Its truth ao 
E y, and gave me so man Ada gag sar that I did 
not hemtate in saying that “I knew it to true.” He even 
ventured to ‘‘name” the celebrated vivisectionist whom M 
Cobbe was suppoed to have interviewed. Therefore, wh 
doubts began to be cast on the accuracy of my statements, I 
communicated with this gentleman, who informed me that the 
whole of this conversation between him elf and Mis« Cobbe 
is zo'a! y imaginary and never took place. ‘A fellow-feeling 
makes us wondrous kind," and L tm sure Miss Cobbe, having 
beEn so often victim: herself, and led to believe ridicul 'us 
tales of hideous and impossible torture inflicted by high-minded, 
scientific gentlemen, will sympathise with me in my chagrin at 
fi oa a victim to my own gullibility. e 
Pisis I be allowed to add; Si a sri ms postmcript to my 
ter 
m none of tis—I leastof all- doubt the value of Miss Cobbe’s 
vocacy of any cause, pica ond aun bein ri 
based on an earnest seeking after knowledge, it had fice 
ere tħis befpre eMi-s Copper stout blows, Now whilst wo are 
disputing as to whether the practice of vivlsection be right or 
wrong, a far more serivus question-I had well-nigh said 
“erine "—i, co fronting us Owing to the. 
demand for e pot necessarily 'fb autiful ") birds’ £ for 
e adornment of women, we are threaten cage with the rapid, 
t immediate, extincHon of some of the mist wonderful 
peo the world's &vifaung, I sew, if a milliner’s shop in 
eee iile the other day, four birds of paradise, two 
trogons, scarlet ibi-es by he dozen, a rare goatsucker, king- 
fhe, ery oriolés, and beegeeters, not to mention many other birds 
ose greater abundance might seem to excuse their wholesale 
sactMice. Now?’ Sir, human race has already had to moura 
the destructibn of the odo, the solitaire, the great auk, and the 
moa: Pusenb’t add to thi list the serawiseige, the trogons, 
,*&nd the humming-Birds, T then, Miss; Cobbe will *o oniy place 


I expect 
. PROSSER 
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herself at the head of an Anfi-bird-skin-wearlng’ Association, 
she will find ane of the most grateful and humble of her fol- 
lowers in your obedient servant, H. H. Jounsron 
PS. I take this opportunity of remar , that I bave no 
comnection whatever, in an oficial capacity, with the Zoological 
Gardens. I headed my first letter thus, merely because it acci- 
dani happened that I borrowed, peg, ios and paper, and 
t there, ev 
"Tudor Hone, Champion Hill, S.E, March 27 


——^. 


Your correspondent, Mr. C. A. Sterni referring t> tho 
miragulsus narrative of St, Mark, chap. v., verses®%26.- 32, reasons 
to the effect that if 2020 swine were destroyed te te tho 
sufi of a angle man, then are those physiologists to be 
ju-tified who, for the hene&t of the whole human race, sacrifice a 
he ani nals. But, unfortunately for the shed neither from 
the narrative of St. Mark, nor from th the other gospels, 
does it appear that the rermission given to the ‘‘unflean spirits 
to nion into the swine, after their expulsion fron thee «d “de- 

" in any contributed to his cure. On the contrary, 
it is di is distinctly tarplled that the demons might have been sent 
elsewhere than into the swine. For, according to St. Mark, 
they “ besought " that they might not he sent * away out of the 
country " ; or, as St. Luke has it, that they t not be com- 
manded ‘‘to go out into the deep,” that 1s into the.''abyss," 
elsewhere translated ''bottomless pit," THs, it seems to be 
taught that when driven out of the man, the demons might have 
become simply diwembodied spirit»; and, indeed, so far a« we 
can gather, the permisajan to enter Ínto the swine was purely ex 
gratid. j -€ j : 


Hence any pro-vivisection argument to be iougl& in the fate 
of the swine must, I fear, assume & form differing somewhat 
from Mr. Stevenson's ; bat which I prefer not to spedi. 

W. S. 


‘As no one bas made mu aie tay 
H. H. Johnston's | Stee lic which which ‘‘a distinguished man of 
science " is said to have twitted a ledy with “‘wedring ostrich 
feathers which are plucked from the g bird, caning most 
exquisite paln,” will you allow me to inform the fair partion of 
your readers that they may wear ostrich feathers with clear 
consciences if they can make sare of these having been teken 
from living birds, £ e. from those kept on ostrich farms, It used, 
I believe, (d be the practice to pluck out the feathers ; but the 
inflammation set u ved injurious or fatal, as must be o^vious '' 
tc the sof dd worth pertapa ot or 8X. was endangered 
for acos or fethe I. or 8, When the feather is | 

nite ipe and at its beat, the cur lvieub with a pair OF aaaea oe 
knife about half an inch from the skip, and the stamp 


moults ont in the course Probably Tar tlie: gen 
quantity of plumes come from tame birds, Im 1878, 57,144 
Tee tpai from the Cape, and there are probably consider- 


ably more than half a million of tame birds in South Afiica at 
this moment. 

Ladies who carry their anti-vivisection consistency so far as to 
have serious misgiving. about wearing leather boots, most still 
be cantious in the matter of ostrich feathers; since numbers of 
birds are hunted down for their plumes although we can hardly 
Pint them in this case even to be plucked out while the 

is alive, They would come quite as easily from a dead 
but still warm bird, and the hunter woall not be to the 
risk of that tremendous kick an ostrich can give. I shall be 
giad to Kno or on what authority birds of paradise are stated to be 
‘skinned alive. ARTHUR NICOLS 
. Phenology—Ag Appeal e 


“The undersigned would urge all those who take an interest in 
Basis cem d of pente to make as many and as accurate ob- _ 
servations as possi and they mmend as specially suitable . 

the following Hu (the dates ‘the names give the mean - 


for Gieren, calculated "from py atten The observations’ 
lo ug alte E «plants on espaliers being 
excluded, and th e daily, accurate e realt beng 
enly obtained in 
E x D ae ‘Bupa Orxn 
I. Reg rudna (red currant) .. acoso oe April 14 
a seed te ua RC n I9 
3. Prunus shiness (sp) — ... TIME » 20 


e* . 


^ 


. 
+e 
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CI 4. Primus Cerasus (dwarf cherry) 
_ pide duda Cas cian honeysuckle) ... 
. 10, Narcissus poetcus (poets narcissus) ... — . 
NEL ppt cen Ó CRANE estnut) 
OIX Tea fiL ; 
^ Cet ui m Qaia) icis 

14. Sarotkamnus vtilgaris (common broóm) 

15 Cydonia vulgaris (common quince) 

16. Serbfs aucuparia (mountain ash) .. 


a 


22, Lifem candidum (white lily July 
.  B.—Finsr Frurr Rive 

23. Ribes rubrum .. . June ar 

Lonicera tatarica | ... ` E Jay I 

23. Sorbus aucuparia’ .. E. 

. ftladonne ... . Aug. 2 

. S tis migra lw. Vue erp AT 

Aesculus Rigpgocaya rum esce oc» Sept. 17 
Observations of the species 1, 3, 8, II, 17, 22, and 27 are 
specially requested, as one of the undersigned (Dr. lhne) er 


not yet , should be sent to one of the underxi and 
will be esteemed a favour, Inwhat way (iter alia) it is posmble 
fone the pater be understood Mom rae ard 
tive phænological map of Europe, by H. Hoffmann 


(Petermanmn s Geseraphische Mitiheiungen, January, 1881.} 
H. HOFFMANN 
Glessen, February 25 Econ IHNE: 


Rime Cloud observed in a Balloon 


IN the question whether the clood that floated over Paris, 
January 25, consisted of microscopical atoms of solidified water 
or cf minutest boles of li water cooled below zero, 
discussed under heading in NATURF, vol. xxv. p. 337, 385, 
436, M. de Fonvielle adduces (p. 436) in favour of the first 

5 a new argument, vir. that floating over the cloud in 
sunshine he has seen upon the cloud only the corona, and nothing 
resembling & rainbow, gnd he invokes the anthority of Bouguer 
(1744), que “lo phénomène [la corna] ne se trace que sur les 
Bagis tonnes as. gente de vapeur et même sur ceux dont les 

alts sont glacée”, mais non sur les gouttes de pluie comme 
"arc-en-ciel." a t rd . 

I did not expect anything else. M. de Fonvielle could not 
sec a rainbow, because the cloud certainly did not comist of 
rain-drops; neither oould he see a rainbow, when the cloud 
nel QM icles of water. 

t is a well-known that of water suspended 
m air uce no rainbow. Miren roi na advocated 
the o anticipated by Halley (1686), that water-vapour may 
be condensed in a vesicular state, he availed himself of the 
obse: vation, that in cloud, and mists, and the condensed steam 
over water, a rainbow is not to be observed in reflected 
Hight. Itis not necessary fo enter into the question whether the 
hypothesis of mist-vericles is to be abandoned, and—as seems to me 
pt as aE existence of very small solid (i.e. not hollow) 
globules of li water is to be admitted for glouds, &c., con 
sisting of the latter; solidywater-drops, too, if their 

-are small enough in comparison to a wave-length of light, t 
cannot 2 rainbow. " 

So I think it still possible that the cloud observed by M. de 
Fonrielle, and many mits, whffh haye been described as con- 
sisting of ice, may have consisted of jd water cooled below 
zero, ° . 


In my letter in NATURE, vol xxr., 
br&ndsson's discussion of the 


Diei the voyage of the Vega” for debrandssonis meteofo- 
observations, &c.” ; and ''FrosuQg" (ie frost-smoke) 
. insieed of *'* F; n ° 
Heidelberg, II e HERMANN KOPP 
. ^ e y ^ 
. m LÀ ee 
. fe 
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Wate in Austrajia, ? 
. Tux extracts from Australian letters communicated by Mrs. 
Merrifield remind us agam of the im t tion of water- 
supply in that thirsty region. Whf need the crops be*lost for 
lack of water, when accumtüllating evidence asures us m the 
Tertiary Sandstone of the great central plain there ir an abun- 
dant supply not many from the surface? How can the 
great gum trees resist t 


e drought as they do unless their 1 cots 
touch water? Several successful bo 


have already been 
made, but probably snch works far are prevented by the 
ity of for steam power. Prof. Ayripn A" now, kow- 
ever, demonstrated that power can be gengated Wherever coal 
is and tted economicrlly and effectively by 
electric wire to the Inland motors, It is probable that within a 
few years the dynamo machine will prove of more practical 
value to” Australia than to any other country,n the world. If 
there 1s any no or any value in the suggestion of an under- 
ground water y in the AustraKan plains, and of ol taining it 
by the ald of electricity, the credit ts dne to Mr, Thomas Blunt, 
of Baxter Loughborough, not to myself, e 
Bristol Hill, Leicester, March y 


F. T. MOTT 


The Solar Spectrum ina Hail-Storm 


Durma the hail storm of Tuesday, theezist inst., I made 
observations on the um in vanous parts of the sky, and 
was surprised to find the orange lines of a tint deci edly deeper 
than that of their norn al hue, When the hail Sees and the 
snow began to fall heavily, the lines ed their usual colour. 
The rain-b&nd at the e was 2s eg might have been 
m I was not before aware that hail would exert this 

ence on the spectrum. The ob-ervations were made with a 
small pocket spectroscope. ' C. H, ROMANES 

Worthing, March 22 . 





Temporary Retinal Effects 


In your present week's "Notes" you have 
cunous experiences of MM. Macé de Lepinay and Nicati, in 
finding theStown lights appear green, after five hours among 
snow-helds, On the Cima di Jan, some 16,c00 feet or more 
high, I found znother effect. On removing my blue mow- 
lamer, the sky (at about 10 a.m.) appeared o the deepest 

igo colour, while the sun could be looked at without pain, and 
resembled 2 harvest-moon close to the horizon, of a red yellow 
tint, and with a well-defined outline. The effect disappeared 
as we descended the mountain. As another instance of tempo- 
rary affliction of the reting, I had been u«ng on the sun, as 
examined with an 8i-inch reflector, a miniature spectro«cope 
evith fine «lt, notwithstanding which the sjectrum was very 
bright. Some hours (not immedutely) after, all the gas lam 
candles, &c, a d of a blood red, end so continued for 
some hours. is effect +till isted at dmner-time, but 
gradually-and entirely passed off during the meal. No trace of 
green tint was, in this case, seen, In the sun-glare it is not 
uncommon with rome persons, to find leaves and other smail 


objects on the path, of a red tint, J. RAND CAPRON 
Guildown, March 25 ` 


* 
Specific Heat and Thermal Conductivity 


Pror. TYXDALL, in his lectures on “Heat a Mode of 
Motlon,” p. 255, gives a highly-instructive experiment to illas- 
trate the inffhence of thes heat of a subetence in masking 
it» thermal conductivity, Shore prisms of tron and bymuth, 
having their upper ends coated with wax, dte plàced upon a 
verel of hot water, and the wix is observed to melt first upon 
the bismuth, in spite of its comparatively lo% conductivity. e 

I should like to ask whether others hare euniformly suc- 
cessful in obtaining the above result, at any fate when the bis- 
muth and {ron prisms are soldered to the top of the het water 
verse]; fot this sees to me necestary in order that the - 
ment may be made with absolute fairness, and intlepentlently of 
any want of uniformity. of polish and fjkness in the aic 

which the heat has to pas? 

I have tried with cylinders of ne&rlg pure bi:muth gnd best 
bar iron of various Jen (from 1 cm, to 5 cm.) and disgettre 


lished, in wrapped in 
ate Aber, ond loss of tent iy sedation, and p reo 


referred to the 





n 
and I ingarlally thai the wx pelts upon thesird t, ‘ 


- 


> 568 c ; 
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Moreover. on turning"to the tables of conductivity and specific | mercial ‘man and the general :reader, nay ‘evén moréy 
there is much of interest ‘in «his volume for the student: 


‘heat, I fifè for iron and bismuth— 


Ratio of thernral resistances: ... 
; » speciicheas a Sa 0. 3/77 ...I 
"The theoretical resultant effect would seem to be: indicated: by 
. compounding these ratios, which would still -leave &' decided 
balance in favour of iron. ^ 
* . It seems doubtful whether the lew, distance of point of-equal 


t ture from „Source cc V/ conductivity, hold, good in the 
case of -bad rui a and ın any case it only applies when all 
parts of the bar have attained a constant t ture. 

. ^l aust. spologise* for asking for information on so small a 
matter, but I should especially like the experiment to succeed if 
Nature will kind! mit it, At the same time, I hope that I 
shall not be ged of undue pessimism if I say that, according 
to my experience, the’ wosk of a natural science lecturer is 
-simply a perpetu ul struggle against the malice of Nature. 

ton College, March 18 - H.-G. MADAN 


NO 


Rookeries 


CAN any of your readers kindly infogn me how to establuh a 
co. I have tged jutting old nests into high elm trees, but 
they have not been taken to, although rooks are often in the 
trees, Tur Mua 

Trueloves, Ingatestone, Essex, March 21 


‘A Means of Saving some Lives in Colliery Explosions 


WHATEVER 
that men often perish thereby not from burning, nor from inju 
but front went of fresh am. It would NR RS deant 
soon become so, for every collier, at a small cost, to keep near 
him always when at work, a little vessel full of compressed air, 
which beng provided witha rather fine nozzle, and a stop-cock, 
and a piece of indig-rubber tube, t be 2 sufficient 

-deliverance for him in the moment of ne should he in an 
explosion have escaped violent mjunes. D. joNxs 

Carmarthen, Maich 24 $ 
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ECONOMIC GEOLOGY OF. INDIA} 
* L—Precdious Stones and Metals 


E concluding volume of the Manual of the Geology: 


-of India was Issued from the Calcutta Press towards 


the last days of 1881, and a supply of copies may now 
ndon. This volume,. 


ped day be expected to arrive in 
+publ 


ished by order of-the Government of India,. brings to 


3a worthy conclusion a most remarkable work, in which: 


we find a general ECHO sketch. map of nearly the 
ewhole of India, a descriptive account of its various for- 
mations, and a history of those geological, products 


therein found which are of importance to mankind., 


Wen we stop to think of the-immense area explored, of 


. whe enermous amount of.details that had to be collected 


and sorted, of the dangers and trials which were encoun- 


.teied ley e investigation of much of the' country 


^that had to be explored, we confess to being,strugk with 


amazement at the energy, zeal, and, courage of the com-. 


parattvely-yeryesmal! staff employed by our Government 
an this service, and we feel stire that those labouring.in 


--European or Amfricanvfields will be the first to acknow-. 
vue dd pug) is owing to the* Geological Survey. of 
'In 


a for the lity „as -well as the quantity of the 
"work done by them in the plains of Asta.» i 
“But itis 

e inthis the 
ecohdinic products of thg geological formations of India, 
-and has a far greater [nserest even for the statesman.than 
"fot thè scjentific-man, and an interest too for the com, 


rd: of ‘the Geslogy. of Ind. Mart III ic Geology 
B vba MÀ. ro8, OE Deputy: dopar Beaten 3 
Survey of ede fub*bed by offer of the Goscaumeng of Tote ore 
gutta, 1881) e e e 
°. * e. . . 
- i . . . 
e 
. e ° . 


brings about an explosion in a colliery, it appears’ 


' |- nearly the whole supply of the-old world went from 
"There.are'in India three extensive tracts, 


‘principal: mines .are situated. 
.diamonds, when found 7» siin, are in. a :co 


tdhyan formation, while in Madras 
swich 


ot only the geologists that vall find do interest: | P. 2 Correlated with. the! 
dd vglume of the Manual . It treats’ of'the' 


“| tions in the labo 





ind, about the origin of 


of history, for the student of E 
development ‘of the"arts of 


myths, and about the grad 
working 1n iron and gold. 


"This volume is written by Prof. Valentine Ball, who - 
dent of 


was, until recently, officiating deputy Superin 
the Geological Survey of India; an author well known by 
his pleasant record or many’ years’ work'/ih"India, not long 
since published under the title ofe“ Jungle Life in. India,’ 

and one who, by many years’ assiduous and patient labour 
as'one'of the Survey Staff, ' was fully: qualffed for the 
great tast so well accomplished in this work.. Not: unly 


has he'brought together in this volume a great'store of.- 


facts collected by others, but from his own ‘personal 
knowledge of localities and details, he has been enabled 
to arrange these facts in orderly sequence.in -way few 
others could have attempted,-and he well deserves the 
high commendation of his.chief, the. Superintendent of 
the Survey, who writes: “The student, as well as the 
man of encerprise, will long, owe him -gratitude.for what 
he has thus brought within their eaby reference:” 

To ‘give our readers an idea of.the.coptente .of this 
volume, we propose to treat of them in. a somewhat 
arbitrary on. In this notice» we;-fould call their 
attention.to the Precious Stones and Metals of the East. 


;In a second notice.to treat. of its Iron. and .Coal resourc 
'|l'and. of the important subjects- of its . Salt -supply.-an 


Building Scones. It will notsbe in«any sense pur ‘object 


"to treat these-subjects in'an exhaustive manner, but'to 
"indicate to the reader what he willfind in'the.60o0:large 


octavo .pages of this work, which is illustrated ‘wìth - 


numerous maps, lithographic plates, ‘and woodcuts. - 
The diamond is the most important- of the precious 
stones.of India; jt can be traced back to Sanscnit litera- 
ture, in which the first mention of its actual localities is 
to be found. ‘The famous Koh-i-nur is stated to have 
to Karna. the King:of Anga, about 5000 years 
this 13 not founded on.any very. relahble. evi- 
dence. ‘Tavernier and Marco Polo allude to a trade exist-. 


. ring in diamonds between Asia and Europe,»and before 


the first diamond mines: in Brazil-were opened (1728) 


di 
idely aona 
e 


from each other, in which the diamond is known to:occur. 


“Besides .these principal ‘tracts there.are ‘Others where 
-diamonds. have been found; but: precise.detansiare'want-~ 
-ing. .The most..southern.of the.three, great districts: has 


long borne the familiar name "of Golconda, thopgh .Gol- 


‘Bellary, 


either are or have been--the- mines: of: Kada 


Godavari tvers, "The" third is situatedm! Bundelkhand, 
near one of the chief towns of which, Panná, some‘df the 
In. Noithern' India’ ‘the 


which is referred to the. Rewah groupe ee pper Vin- 

ithey:are. foundaunder 
the same.cicymstances in the Banaganpillyisandstones, 
form the base of the Kamal formation. 

In connection with this ‘geological -positiomituis inte- 
resting toenote that these Vindhyan rocks tofulndiaohave 
ansond-bearing rocks ‘ofthe 
Cape.Colony ın Africae Thé examination of the diamond- 
bearing strata of India seems to w nolight'on the as 


.yet-unsettled question of th® conditions under.which.the 


caystallisation òf carbon took place, whith resulted inthe 

fermatiog of this preats gem, inus synthetical opora- 

ory seem to tend towards.confirming 

Liebig’s vrew, thaf it has been formed by.crystallisation 

from.a liquid hydrocarbgn. It must however be remem- 
. e 


e - 
e* . . 
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-conda itsélf 2never-produced diamonds;tandiis:in..fact . 
smerely the=martmhere.they were soldcand. bought. . In 
‘this southern tract; which 1s in. the: Madras Presidency, 


:Karnul, Kistna; and Godavarl. "The:second-great tract | 
"ocCupies-a considerable’ ‘area between tbe Mahanadi' and 


lomerate ` 


*. » - 
LJ 
. 7" @ 
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completély explains it that it 
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-bered, in-treating of this part of the subject, that ıt is still | Nicolo Cont’s accouat, 

‘a matter for’ doubt if the diamond in India has eversbeen |twill perhaps. be.sufficient for present purposes. # 

found in.its original. matrix. .Yhe lowest diamond- i * Dr. J. Anderson, in-his recent repox on the expatlition 
stratum.at the of the Karnul series is itself aud to: Yunan, describes/having witnessed the sacrifice af two 


conglomerate, and:it-is-not. unreasonable to isuppose „that 
- Xhexliamonds insitimay, like the other.ingredients, have 
been.derived-from some.olderzmetamorphosaed rocks, M 

' Very copious details-are,given,as £o the various mines 
andas to-their respective produce. . The history, of the 
great .Mogul:diamond $s narrated, and the.conclusion 
come to.that itis probably now in, part represented. by.the 
' Koh-i:nur. * Asa „practical «application -of: known facts, 
the prospece of diamond mining. in, India under European 
Alirection,.is‘dismissed as.unprofitable. With scientific 
guidance, backed by capital and proper mining appli- 
ances, it might at first appear that.mining by Europeans 


[ Hons with cooked rice being 


a Sa. 


-buffaloes'by:the Kakhyens.to the Náts or evil spirits. 
-Theranimals havingibeen: slaughtered on two bamboo 
-altars. were cut up and the. meat distributed, certain por- 
; placed on a. lofty bamboo, 
scaffolding for the use of the Nats. It goes without 
ing that birds would help themselves ta,thege offerings. 
‘Credulous travellers.in early times might very possibly 
have: supposed, orf witnessing such.a preliminary sacri- 


ficial rite, if at a diamond: mine, that it fras. an essential 


part in the search for diamonds, and it would not require 
y great stretch,of Oriental imagination to build 


-up the fable on such a substratum of fact. The bamboo 


onght.to succeed, but on a closer investigation it will be |-scaffolding in all- probability represents the .machine 


sthat there-are,in diamond- g. certain: pecu- 
iarities. which distinguish 1it-from most, if not.all,; other 
forms. of commercial enterprise; and as a principal of 
Xhese.the facilities -for tion dn coasequence of. the 
readiness,with- which. the. .can; be: secreted, must. be 
- eeckoned. : E ore, it would. almost seem . that, 
except under;a system of, slavery, the..diamond cannot 
be--worked profitably sin India. - The present ~ system, 
though. not so called, practicaHy amounts to sla ;:the 
actual: miners-are by. advances. bound hand and foot to 
the: farmer. of :the-mifgs, and :these arc content. to-wait 
for -monthg. together. without any return; their--outlay 
being-very small, and there being, no heavy expenditure 
of. capital i À 





. Tho.myth regarding diamond-seeking,made sofamiliar | -Gold ismet with v 
olo and Sindbad |~India. The ultimate 


toe cone by the travels of Marco. 
the r.is of great antiquity. 

“ Perhaps one of, the best accounts of it is.by Nicolo 
Conti, who travelled. in India.in the an p of the 
fteenth century. He says that at.a-place ed Albeni- 
garas, fifteen. days’ journey north of. Bi ia, there is 
# mountain whi uces diamonds. This Albenigaras 
Bicis ne ein Wi h; that it was 
60 is doubtful, but its identity is perhaps immaterial. 
Marco Pelo.undoubtedly referred to.the localities.in the 
Kistna. Valley. Nicolo Contisays that the. mountain 
being winfested ; with serpents. it is.inaccessible, but .is 
commanded -by ‘another :mountain , somewhat higher: 
*Hereiat.a;certain period :of,-the year. men. bring. oxen 
which they.drive 40,the top{and_having:cut them into 
pieces cast the;warm and bleeding. fragments upor, the 
summit of the other mountain, by.means of machines 
which.:they, construct for: the, C"The..di&amonds 
Stickito these- pieces-of flesh. 'Elen:come vultures.and 
eagles flying to the spot, whichsseizing the meat for their 
food fly away with it to places: where‘ they may be safe 
from the serpents. To these. the men afterwards 
come and collect the diamonds which have fallen from 
the flesh’ He continues with an;account of how other 
less precious stonesiare obtained, and this part of his’ 
description is that.of ordi Indian diamond-mining. 
Allnsion as; been -made a e native’. belief me de 
diamond mines were under the: ial onage of. the 
goddess Lakshmi, and:that Ey e eee made to -pro- 
pitiate ber. “THére is reason for believihg that sacrifices 
were. made. on the openimg.of new~mines, and probably 
also when the supply of diamonds ran short. 

“ The Jate-Mr^ M. Fryar, when visiting. a stream-tin 
wakhing at’ Maleewoon, .im Tgnasserim, was requested 
first. to remove, his boots,-being .told that on a-former 
occasion . a “Euro visitor insisted. on walking;up 
to.the -stream with’ his boot on, and’ that” im,.conse- 





quence it ceased tg yield. ore until two. biffaloes ts of arayat antiquity. 


ae sacrificed to appease’ the-insuffed guardian spirits of 
a place. K i . 
“This is scarcely a ,suitàble place for fully iBustratin 

this subject, but the following, if put side. by s'de wi | 
. 4 s * . E 





. 
. fe 


| mentgoned. by. Gonti.”” 
:90.to 99 per cent. of carbon, 


native, contains from 
e only deposit in India, 
with:the exception of another at Vizagapatam, 
-which seems. of any, pr t promise isthat which occurs 
over.a, wide. tract in.l'ravancore. At the present day 
-nearly.all the plumbago of commerce comes from Ceylon. 

. Of the precious metals Platinum occurs in "minute 
rici mhi gold-dust, and has been probably derived: 

om metamorphic rocks. 

Silver.is found associated with gold, and in combination 
with sulphur, .and.as.a- sulphide it is often associated 
with sulphide of.lead;.antimony, &c., but the amount of 
silver. produced over the peninsula is very small 
generally distributed over British 
© derivation of most of the gold of 
Peninsular India, is doubtless from the quartz reefs which 
occur, traversing the metamorphic and submetamorphic 
series of rocks ; but there.is.also evidence to show that 
in some .pasts.of the country gold occurs. in certain 
chloritic.schists and quartzites, and possibly also in some 
forms of gneiss, independently of quartz veins, As to the 
relative productiveness of the reefs in the different groups 
or series of metamorphosed rocks, the imperfect evidence 
which at present exists is somewhat conflicting, the truth 
pony ing that no.one rule holds applicable to the 
whole-ofs country. .The.presence of.gold, eithea.as 
an originat deposit, oras a.detrital product from the older 
TOgks, has, 


.Graphite.or plumbago, as four 


notas yet been:iproved in any member of..the 
prear Vindhyan .formation ;. but. in the next. succeeding 
ormation several. of the-groups included in the Gondwana 
system are believed to contain detrital gold ; of these the 
-evidence.seems clearest in the case of the Talchir. itis 
almost certain that the gold obtained in ‘the Godavari, 
near. Godalore,_is derived from rocks of Kamthi age, and 
the gold ofthe Quli River, in Talchir in Orissa, issderived 
from sandstones. *The-only other .sources:in P 
India: age. the recent. and.sub-recent alluvial deposits, 
which rest ron. metamorphic.onsub-metamorphic r In 
tbe.Extra Beninsula-districtw gold is met with in rocks of 
several. different periods. In k certain quartz reefs, 
whioh taaverte-rocks sof. the Carbofiferous.period are 
gold-bearing. - In.Kandahar gold occurs in rocks of Cre- 
taceous ager and: the.deposit to Wwe an orfyinal: one, 
connected. with ur intrusion of granite. Lastly, all: 
the foot of the Himflgyas, from: west to. east, from 
Afghanistan .to the frontiers of. Assam bee ey the 
tertiaryr rogks+ which; flank. the "bases ef. the hills,, 
which otcuy.also.fn.the Salt Range, andat Assam, sai 
of the 'B putr£, are more.or.less-aurifereus, but. the 
gold is detrital. . ors 
The history.of gold mining in @ndia is lost in-a- very 
Vast amounts df bullion were carried 
away-by.the*) slem-zgmies. of the fourt centyry. 
one wee eue Ophir vf: Kiftg Solomon on the 
west codst of In 


la, gnd much of this prece etal. as 
has: been already collected- from the golden sahds of the , 
. | . . 
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. ] ma ae ee SEEN on 
peninsyla, it is possible at much more remains. | of the circumstances under which so largg A quantity of 


Quite récently the gold fields of Madras have attracted 
a grèat deal of publie interest, and a large amount of 
capital is being diverted te their exploration. For 
wnting a history of British gold mining in India the time 
has not yet come, and we can only hope with Prof. Ball 
“that the actual results of this enterprise may. come up 
B the high standard of success which has been predicted 
or it.” 

* Amidst @ vatiety of most interesting details as to the 
various gold d&gings and gold woxkings in India, we 
select the following account of the ThiBetan Gold Mines, 
which for many centuries and to the present day, send a 
regular supply of gold to IAdia. . : 

* Of the vely highest interest are the accounts of the 
Thibetan gold mines, which are given by the Pundits 
attached to the Indian Survey for the p of exploring 
countries nosth-of the Himalayas. nwittinglye these 
admirable native se ts of the Government of India 
have furnished facts ch have enabled Sir Henry 
Rawlinson, and independently Prof. Frederic Schiern, 
Professor of Histery at the University of CODCTAB CD) to 
clear up a mystery which has been a puzzle to the bis- 
torians and philosophers of many countries for upwards 
of 2000 years. A translation of Prof. Schiern's paper 
by Anna M. H. Childers, will be found in the ‘Indian 
Antiquary. It is a enost remarkable example of learned 
research, and one very difficult to give in abstract. It is 
entitled ‘ The Tradition of the Gold-digging Ants,’ But 

haps before giving the conclusions which Sir Herry 
wlinson and Prof. Schiern have arrived at, it will be 


' best in this place to briefly describe the Pundits’ obser- 


vations :— » 

‘During the expedition of 1867 the Pundit who had 
been at Lassa fell in at Thok Jalung, an important gold- 
field in the province of Nari Khorsam, with a line 


‘encampment of Thibetan miners, and took the opportu- 


nity to gain information relative to the working of the 
mines. In‘ the third expedition, in 1868, another Pundit 
passed on as far as Rudok, at the north-west extremity of 
Chinese Thibet on the frontier of Ladak, and on his way 
back fram Rudok visited the gold-fields of Thok Nian- 
mo, Thok Sarlung,’, and Thok Jarlung. The map which 
accbmpanies Major Montgomery ' s narrative of the Journeys 
of the Pundits gives in addition the gold-fields of Thok 
Munnak, Thok Raryok, Thok Ragung, and Thok D 2 
itus ‘The miners’ camp at Thok Jarlung, according to 
the measurements of the Pundits, is 16,300 feet above the 
sea-level. 
‘The cold is intense; and the miners in winter are 
thickly clad in furs, .- - : 
- ©The miners do not merely remain under ground when 
at work? but their small b tents, which are made of a 
feit-hike material, manufactured from the hair of the Yak, 


are sat in a series of pits, with steps leading down to 
them... seven or eight feet below the e of the 
nd. ‘Spite of the cold the diggers prefer working 


in winter; and the number of their tents, which in’ sum- 
mer amounts to 300, rises to nearly 600 in Winter. They 
prefer the winter, as the soil then stands well, and 
1s not likely to trotible them; much by falling in.’ 
e They are oceasionally attacked, by bands of robbers, 
who off their gold. `e 
“Sir Rawlinson's remarks on these reports of 
ibe Pundits’ resefrches and travels are ps follews 4— 
P: Now, then, for the first time, we have an explanation 
y f I 
arand gi euh and Fend Wimensch. for 1870, Printed 


a Vol. rv. p. ss. e 
3 Thok Barlubg had at ope dime been the chief gold-Geld of the district, 
“but Hid in a great abandoned on the discovery of the k 


boen Tho 
h Pundit vation 
soo fort In pidih, and tvo rales length, Fom which the goki 


en tt cem As Bac, Beg, vot. Eres T m p- 33 
I = 
. IT pal Ma Gasetje, Marcle 1x6, 1959, quoted 1n. ' ndian, Antiquary,"" 
P mg- . 
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"Arabian authors 


gold is, as is well known to be the case, exported to the 
west from Khcten, and finds its way ito India from 
Thibet; and it is probable that the for gold 'in 
thfs region has -been going on from à very remote anti- 
qu since no ane can read the ex-Plindit’s account of - 

ibetan miners ‘living in tents some &even-oy cight-feet 
below the surface ‘of round, and *Collecting the exca- 
vated earth in Leaps previous to washing the gold out of 
the soil, without being reminded of the description which 
Herodotus gives of tbe ‘ants in the ands of the Indians 
boidering on Easpatyius (or Kashmir) which made their 
dwellings underground, and threw up-sand Weaps as they 
aes , the zand which they threw up being full of 
gold, à : ` : 
* Prof. Schiern points out that the tradition was men- 
tioned in writings of the middle' ages, and those by 
It survived among the Turks. Strabo 
and Albertus Magnus treated the whole s'ory as a fiction. 
Xivrey supposed that the animals had become extinct 
eng to the as? sacra fames. Major Rennell supposed 
that the dwellers in mounds weré serueifes or white ants. 
Humboldt's observations in Mexico on thehabit of certain 
ants to carry about shining particles of hyalith was quoted 
by those who believed that the aaimals were really ants, 
Other authorites suggested that they were marmots, 
jackals, foxes, or hyenas. Pliny having stated that, 


\ 


1 


orns of the Indian ant were preserved in the temple of 
Hercules at Erjthre, Samuel Wahl, who majptained the ` 
hysena theory, proved equal to the difficulty by suggesting 
that the horns Sar a have been a /msws mature. Prat. 
Schiern ingeni argued that the horns bad been 
taken from the skins of animals which formed the 
gnus of the miners. It seems possible, however, 
they were samples of the pickaxes made of sheep's 
horns, which, as is spe EAS above, are used to the 
present day by the miners in Ladek. 2 
“Prof, Schie-n further points out that ancient writers 
say that the ants worked chiefly in winter, and connects 


"this with the statement of the Pundit above quoted. — . 


“Tn conclusion he writes :— : 
* ! For us the story partakes no longer of the marvellous. 
The gold-digging ants were originally neithe: real ants, 
as the ancients supposed, nor, as many eminent men of 
learning bave sapposed, larger animals mistaken for ants 
on account of their subterranean habits, but mem of flesh 
and blood, and these men Thibetan miners, whose mode 
of- life and dress were in the remotest dntiquity exactly 
what they are'at the present day?" de 
The quotations that we have given will show th 
eneral reader *hat he may to find in this volume; 
In addition to the moré scientific accounts of the several 
dian ond and gold mines. Y 
(To be continued.) 





PRECIOUS CORAL 


WHILST p.eparing a set of lectures on Corals, lately 
delivered at the Royal Institution, I made some 
inquiries as to the present state of the fisheries of precious 
coral from Messrs, Greck and Co., coral merchants, of^ 
bone Płace, who also have an establishment at 
aples. They exhibited a very fine series of examples of 
raw and worked coral at one of my lectures, and also sent 
me the followirg shart notes on the Italan and Sicilian 
coral fisheries, taken ffom an Italian newspaper, 
but which con-ain s§me facts which may be interesting 
to the readers af NATUREe I waseshown a large number 
of the Sciacca specimens, all attached to groups of bivalve 
ells or pieces of d coral The blackened coral is 
describd by Lacaze Duthiers in his famous monograph 
as " corai] noircidans la vase.” It is very possible that 
the blackening substance is binoxide of manganese, since 

we dredged, in deep water during the Challenger Expedi- - 
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tion, large-quantities of a dead coral skeleton, apparently 
allied to Corallium, whith as blackened by that sub- 
stance. It is in the hope of eliciting some definite .in- 
formation from the readers of NATURE concerning the 
so-called Japanese Corallium that I send the present 
notes.. At a late meeting -of the Zoological Society, Mr. 
G. O. Ridlgy, of the British Museum, read a paper on the 
Coraliidz, and reviewed the species known, and exhibited 
specimens of the form said to come frog Japan. I o» 
tained specimens of this toralıum from Mr. Cutter, the 
London dealer, from whom I first learned that a precious 
coral was called Japanese. He told me that he had seen 
a large quaffuty in the market in London, hut that it 
. would not fetch any price, whereas Messrs. Greck state 

that oes coral sold for an extremely high oe in 
Italy. Messrs. Phillips, of Cockspur Street, who also 
exhibited a fine series of specimens of precious coral at 
one of my lectures, showed amongst them a carved jewel 
cut out of Japanese coral, which is remarkable as being 
of mixed colour, marbled white and and also, as 
they informed me, for its far greater ess than 
ordinary precious coral E 

Now althougb this coral, which is of a named species, 
is evidently ed en regarded in the trade as Japanese, 
all evidence a ble seems to prove that no precious 
coral occurs in Japan. The Challenger did not meet with 
any ; and though I inquired, I heard of none as dredged 
there. Moreover, in numerous Japanese illustrated works 
on the races of men, certain foreigners of some kind are 
re nted as bearing in their hands precious coral as 
tribute, or as the staple oue of their country, thus 
showing apparently that the coral is regarded as some- 
thing rare from abroad in Japan. Perhaps, some of the 
Gorrespondents of NATURE in Japan can state whether any 
corallium occurs in Japanese waters. H. N. MOSELEY 


Extract from the letter of Messrs. Greck and Co :— 
“Coral fisheries on the coasts of Italy and Sicily begi 
about the middle of February, and continue ull the middle 
of October. The value of the coral fished up varies im- 
mensely according to its colour and size; the pale pink 
is the most prized, y if it be of a uniform colour 
throughout, without stains. Off Torre del Greco, near 
Naples, a quantity of coral is found every year; 
from 400 to 600 boats are sent out in search of it, each 
boat being of from six to ten tons’ burden, with a crew of at 
least twelve men, and coating from 5004. to, 6007. a boat. 
Nearly all the inhabitants of Torre del Greco are em- 
ployed by this industry, either as fishermen or in the 
manufacture of the coral brought to shore. The valuable 
pink coral is found chiefly off the coast of Sicily : in the 

1873 & bed was discovered in the Straits of Messina, 
in which the coral, though found only in small quantities 
and of a small size, was of immense value, owing to its 
beautiful pink, of a uniform colour, and without any of 
those stains which detract so much from its worth, The 
coral found in this place is sent chiefly to London and 
Birmin ; it is usually manufactuied in the shape of 
‘lentils’ and, in this form is largely used for rings, either 
set singly in half-hoops or surrounded by precious stones 
and pearls, Its value varies from 80/. to upwards of 2007. 

ounce. : 

* Unfortunately the supply of coral in this*bed seems tp 
have run short, and for thé last few years coral-merchants 
have not found it worth their while to send boats jn search 
of it. The last attempt made last year by the firms 
of Criscuolo and Greck atid €o., who despatched two 
boats with a crew of thirty selected fnen, but the find was 
do small as barely to pay the expenses of the eutfit. R 

V This year out of 800 boats employed in the coral-fish 
off the coast of Sicily, not one has wen sent to the bed i 
the Straits of Messina. In 1875 a local bed Was dis- 
covered about twenty miles off the cbast of Sciacca in 


Sicily, which was invafled for the next two years by 700 
~ boats. This number of boats al, crowded together in 
e Š . ee * 
e fe 


E, 
one spot, caused great confusion, and‘thé Italian gran 
ment despatched a man of war to keep order the 
fishermen. Another similar bed was vered in £878, 
about ten miles further from the coast, and in 1886 yet 
another still further, to which 600 boats were sent, and 
we learn from the reports of the Custom House at Sciacca 
that in a few months about 8ooo tons were fished, and 
althoogh the quality of the coral is very inferior, being 
of a 1eddish colour and often quite black, its:value is com- 
puted at several millions of pounds. The«orgl found of 
the coast of Sciaęça does not grow aseat other places 
attached to rocks, but is found clingimg to any small 
object it can lay hold of, such as a shell, er a fragment of 
coral It is supposed that its ‘dark red or black colour is 
caused by the muddiness of the water in which it lives, 
although the depth of the sea at sich spots is from 300 to 
450 feet. This coral is not much esteemed in the English 
market, but is prepared in large quantities for the Indian 
market at Calcutta, by being for months to the 
heat of the sun, and by being Wépt moist, when in time 
the black colour gradually disappears. 

“A few years ago a large quantity ef Japanese coral 
found its way into the market at Naples, aad fetched as 
much as 1507. the kilo. in raw branches, in spite of its 
being -a bad colour and somewhat cha is high 
price was given on account of its extraordinary size. It 
1s the t real coral ever knowne Nothing has been 
heard of it since, excepting that the fishery was prohibited 
in Japan.” ^ 





MAXIM'S SELF-ACTING FIRE- 
EXTINGUISHERS! 


OWEVER certain it ıs that fires in theatres will 
never be completely suppressed, we may still hope 
by energetic measures and systematic arrangements to 
lessen both their number and their da ,and it is 
scarcely probable that we shall ever again have to record 
such a catastrophe as that of the theatre at Nice or the 
Ring Theatre at Vienna. The preventive measures to be 
taken against a dangerous fire which may break forth at 
any moment are twofold—moral and material. ‘The 
moral measures unfortunately do not admit of immediate 
or easy application. The public must be educated, and, 
as it were, familiarised' with the danger, by being shown 
the precautions taken, the most dire-t escape available in 
case of fire, so as to avoid or rather diminish the terrible 
results due to the crush of a mass of frantic people pre- 
cipi themselves at the same moment into the 
outlets during the frightful struggle for life which accom- 
panies the slightest panic. In short, the instinct;of self- 
preservation mu.t be so methodised as to be rendered 
most efficacious, Lamps, notices to indicate the fay out, 
widening the pure and corridors, increasing the 
number*of outlets and staircases, &c., are all jiseful 
measures which are now being actively carried out. 

e In addition to these meafures, whose special object is 
to lessen the number of victims, when it is impossible to 
stay *the of the fire, there are others directed 
against the itself, by checking its, advance or 
strangling it, as it were, in its very birth. Te stage is 
undoubtedly the most dangerous pointy from the vegy 
nature of the materials eomposing it With [he decura- 
tions constantly exposed to blazing jets, it miracu- 
lous that aecidents are not more frequefit, and it is therg- 
fore upon the stage prana that the measures for fire- 
extinction are to be brought to bear ; it is als® important 
that they act instantly; for it ıs alwys more casy*to 
obtain the over a fire tow§rds its commencement, 
before it has had time to develop ifto.an incurable evit. 


The remedy, m will often come .tooelate, i its 
application depends on those who die on the stage, be- 
cause themselves, frequently under the influence of 


i From La Nefere, * 
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panic, or being to$ remote from the point 
iacet by die fire, reach it only too late to arrest its 


vasca] 

P nter those: RT M. Marim ‘thought it ad- 
visable to make use of se/facting measures ; and for that 
purpose has formed a combination of very ‘ingenious ap- 
pliances, the principle.of ‘which he now proposes to explain. 
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M. Maxim’s proposal is. to "institute such..a, preventive. 
system that, as soon as.a fire beg?ns to show itself at any, . 
given.goint of. the stage, the accident will itself. produce. 
automatically and instantaneousl 2 series of mechanical, 
movements sufficient to, flood apicis -part .with,. 
water, and arrest the progress of the These: move- : 


ments are produced either. by the mechanical, action of. 
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` levers; or Wale 
two systers se 
Mechanical &, 
paces beneath i 


iyd ; and we. proceed to examine tite 


aie over the ‘and the 4 

the side-wings; and the ceiling-decora- 1 
tous. are trav "by'a network of-pipes of different | 
diameters’ suitably distributed. These pipes: are- all 
connectel with'a common pipe in communication with 
the main water-supply of the town. In the usual condi- 





P) i MN. Li ` 
Fx. a QUU of a ppe by SUME a srog. , 
e Shen of pipes about ‘the: stage is Full.of air] 
° son th ‘compressgd, and the supply- -cock is closed. At’ 


Ae intervals cocks are placed on the dus and kept: 
d by meang ef small levers, each of which.is 
hed in posjtion by a string drawn tight, and fastened to a 
point at a Ble distance from tacon ponding iet 
cock. „As soqn as thé shows itself y LI 
by p "bütnéng of, one og more of thé Strings, tht levers 








Moon ` t Pros aAppmraon coogi cel and opening the ap 


are: set fem and thus o T NE escape- 
cock, and allow the coma cesed air- responding ex tes 
system of -pipes. This depressiop of the compressed air 
lowers a valve, which sets free a weight. acting on the: 
supply-cock. The latter being thus opened, the water 
from the main passes throughout the system 'of pipes, and : 
is at once discharged by the o s corresponding to: 
the strings which have been p ‘Thanks to this" 





Fio, 3.—Ogening Mina iuc p iSc Sc 


as. 
e-cbcks, flood the whfch and 

grevent the fire ‘from ied ger; 

e To cayse a discharge of water at gay given-point, M: 

Maxim'also makes, use’ of short combustible Brings. BO" 

hanging, that when’ set on fire they cause an explosion of 

a httle  gun- cotton- picai in a sorts of a cap, Which shuts 


arrangement, & simple mofement, e by bg 
of-a combustible siring, is sufficient XS e u 
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the mouth of the disch gepipe. The cap being blown | some of the strings ER be broken, openings&he dis- 


off, the air escapes, and thus, by the arrangements already charge-cocks, and thus flooding the men employed, and 
described, the water discharges by the opening made by | causing a false alarm and useless Waste. That objection 
the explosion. This string-arrangement, however, is snot | is entirely avoided by the electric system. 


free from objections In scene-shifting, for example, Electric System.—In this self-acting extinguishing ap- 
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bd * Fia 4—Arrengem£nt cf system cf pipes above and below the stage. e 


paratus, the network of pipes isethe same as in thd temperature caused by the fire; (2) self-acting sipply- 
mechanical system, but they are not filled with com- cock, to send water inWo the system, of pipes" from *L.c 
pressed air. The system, as a wholb, is composed of | main pipe in the'stzeet ; (3) an arrangement, fbr opening 
three distinct parts :—{1) an apparatus which completes | the dide ce epe spon any pata wack is 1n elafiger. 
the electric circuit, under the a®ijon of the raismg of The apparatus (1) fo etin 

. . e 


r comp 


g the Vlectric circuit is *, 
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extet gale. it is me (Fig. 1) of two metallic | length. A roof protects the image, ‘anda staging is 


plates, R, R, formin praem ani separated by a small 
lece of fusible m 8, Which is isolated from the plates 
y paper, or any other isol bofly  Theheatcaused by 
the fire melts the metal, and the plates coming into con- 
tact,the electric acts upon the antomatic supply-cock. 
This self-acting su fy coca Lh d Tompo of an 
&lectro-magnet, M, P ich, radar tie action of the current, 
becomes active, and attracts the arm N, thus setting free 
the lever, E. « weight, F, then turns from right to left, 
and, after descriUfng the quarter of a ecir-le, falls upon 
the lever, H, whilst the G, removes & check which 
has EM the lever, P, in position. Under the action of 
the weight, F, and by means of the lever, P, which has its 
fulcrum in the point, J, the supply-cock, C, is turned, and 
the water rushes into the pipe, A, to be discharged above. 
The cock at B, which is worked by hand, serves to stop 
the supply wher tht fire is ei arobe, or when repairs 
are being made. Under ary circumstances, it must 
be always open, else the action of the automatic supply- 
cock would be of no effect. z 
The water intg upwards into the pipes ought to be 
discharged at thf point where the fire appears. Ordinary 
rated pipes may be used, but it is preferable to 
ocalise the discharge of water by the explosion of - 
cotton. This is produced (Fig. 2) either by the inflam- 
mation of very combustible E, mich set fire 
through D to some -cotton p in the small pistons 
B; or electrically (Fig. 3) by a fine platinum wire N being 
rendered incandescent by the current, and thus exploding 
the guu-cotton. 
wires O and P are separated by an insulating combustible 
matter and a fusible conductor, resembling those of M. 


5 Charpentier. The increase of temperature accordingly 


completes the circuit and causes the explosion. When 
there is no public supply of water, as in small towns, M. 
Maxim would then utilise the electric current affollows :— 
The weight F (Fig. 1) when set free falls on a bottle of 
sulphuric acid placed over œ reservoir half filled with 
water, containing a certain proportion of lime. A large 
quantity of carbonic acid being thus produced in a closed 
reservourpthe pressure forces water inio the system of 
piper Fig. 4, the section of a large theatre, shows how 
the system of pipes may be dis around the stage. 
Such, substantially, are the principles of M. Maxim’s 
apparatus for preventing fires in theatres and places 
where people assemble in numbers, such as large ware- 
houses, hotels, &c. 

Taking the most impartial view of the advantages to 
be aaea Dy Spee s eon be sub- 
mitted to the test of experience, while desiring there may 
never be any occasion of making its prie cd too 
prominedtt. 

o 
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* ART METAL WORK OF JAPAN , 


at Nara 
it» 
and in puce oes aa the 
head of the “ima ing off. It was replaced not long 
aftérWards, and E may {therefore assign to the body an 
of 1140 years, and to the head about 300 years. 
uddifa is represented seated cross-T on a dais which 
is of bronfe, and yx of a lotus. 


AC acne Th 
figure is 534 feet high; the face is 19 feet long dot 
CNET RUE P 


curls a the head, around. which isa 
e*halo,78 feet in d'umetet, on which are imnges*8 feet in 


For this purpose the two conducting’ 


erected to assist visitors in exafninfng it. The casting is 
said M en beer attempted seven times before it was 
accogplished, and 3000 tons of charcoal were used in the 


o on. The whole is said to weigh 450 tons, aud the 
airs composed of :— 


^ hr. 207 
Gold 500 dbs. B 
Mercury m 1,954 ,, 
Tin ur DTN aes tes 16,827 , 4, E 
Copper... "T X 986,080 ,, 


‘The body of the image and all the most agcient part 
of the lotus flowers on which it is seated are apparently 
formed of plates of bronre 10 inches by oP older! 
together, except the modern , which are much larger 
castin A poculiar method of construction is said to 
have been adopted, namely, of gradually building. up the 
walls of the mould as the lower part of tĦe casti 
cooled, instead of constructing the whole mould first, 
then making the casting in a single piece." The other 
large image of Dai Butsu at Kamakura, near Yokoham 
is somewhat smaller thah this, and, dates from a peri 
three centuries more recent. The various temple bells, 
some of which are of great size, are remaskable for the ~ 
sweetness and mellowness of their tones,which contrast 
greatly with the harsh, clanging, Sonn s to which we 
are accustomed in Europe. hey are- struck: on: the 
outside by huge pine beams which are suspended by 
strong ropes. The vessels ordinsrily used in worshi 
such as vases, lamps, and incense-burners, axe also o 
bronze, many of them being fine Wade of art, 
executed in high relief, and finished with much care. The 
demand for art metal work of a high order has thus 
existi far centuries in Japan; and so far as can be 
judged from the imens of more modern work of this 
description, the hand of the Japanese workman has not 
lost its cunning. In the Japanese Art-Gallery in Grafton 
Street, among many rare and beautiful productions of the 
Land of the Rising Sun, the metal work well deserves 
attention. A pair of dark green-tinted bronze vases, 
fourteen inches high, inlaid with gold, are conspicuous for 
beauty of design and workmanship. They are said to 
have occupied the maker seven years, and their curious 
tint is said to be a trade secret. It must be understood 
that it is no mere surface colouring, but is produced by 
the mixture of the metals in certain proportions. The 
work on the rims and necks represent in gold inlay a cloud 
dragon, while the bodies are decorated.with four medal- 
lions formed of gold ahd silver inlays, the shading ob- 
tained by an inlay of gold upon silver being very remark- 
able. The tints of bronres v in colour and depth : 
from yellow, , and ruddy to brown, and next to 
beauty of design, the tint is a sine qud non. A favourite 
"design on bronzes is the dragon, a subject which is treated 
with much force ani character. L 

A s of Skakudo—an alloy of gold and copper, 
and b in.colour—set in a bronze mounting, repre- 
senting the bamboo, is remarkable as sho the 
care and labour expended by the Japanese artist in 
working out details. The design nts a meeting 
rien d twelve chief disciples pr i ire n 
layi e figures flowe is of gold and . 
arer with tanos unted cone itions, and stands 
out fom the darz background®of the alloy with much 
brilliancy. One of the compositions emplo for shad- 
ing is cfiled shibu-ichs, and consists o pue of 
copper to one of silver. Heoth*these alloys are favourite 
compositions of the Jhpanese artist. The minute inter- 
laying of gold and silver in another plaque, about eighteen 
inches in diameter, with a curvilin border, exhibits 
Ps irum skill Thebody of the plaque is of iron, and 

e border is adorned with grape-leaf and fruit 8 
the former being of gold, the latter of silver. iis is the 
work of Komai, of Kioto, whose family held the office of 
swordwnounters to the Court. Swords in the olden time 
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A. 
were much prized by thefr owners, for the quality and 

' temper of the steel, apd much cost was lavished on the 
ornaments of the handles and sheaths, The making of 
a good:sword was regarded as a very serious fask, and 
the maker had to conform to certain rules of conduct 
from the commencement to the end of the operation. 
‘Fhe external ornaments offered endless scope to the skill 
and carê of the worker in metals. Great importance is 
attached to the maker's name, which is engraved above 
the guard. It was a.common sayiffg of Ja 
that the swords of celebrated ee such as Naming: 
hira Yukbyasu, Masamune, and others, could not return 
to their seabbards, unless they had been dipped in blood ; 
the sword maker's occupation is now gone, not so their 
fellow-artists, the sword-mounters. Their skill in working 
metals can always be turned to good account. 

Many pther works in metal in the deserve men- 
tion, but we cannot refer to them here. ey all exhibit 
the patience, skill, imagination, and love of his craft 
which distinguished the Japanese artist of old. It is to 
be feared that he is now abandgning these qualities, and 
seeking a more rapid road to fortune by shoddy foreign 
imitations, and that beautiful works requiring the patience 
and loving cÉre of years—such, for instance, as the small 
cabinet shown*in on Street, which was made for the 
third Shégun of the last dynasty, and which is probably 
the finest work of its kind in existence— will soon be 
things of the past. ° m 

HEN D 
ELECIRICITY AT THE CRYSTAL PALACE 


IL Land Telegraphy. 
HAVING regard to the leading part played by our 
country in the rise and development of thê tele- 
raph, it was only to be expected that the display of 

storical apparatus at the Crystal Palace should a 
yoy Bond one, Thanks to the antiquarian zeal of Mr. 
W. H. Preece, F. R.S;, and his active interest in all that 
ins to the hlstory of Bs ees the Post Office 
become the careful custodian of all the early tele- 
graphs employed in England, and the stall of H.M. 

ostmaster General is rich in these relics of the past. 
Indeed, there is the nucleus here of an interesting museum 
of telegraphic apparatus ; and it is to be hoped that such 
a museum will one day be established. The Society of 
Telegraph Engineers and Electricians have now their 
Ronald’s Library of Electrical Works, which priis 
open to all inquirers,.-A public museum of electrical 
appliances, rendered historical by the lapse of time, would 
bea pupplenieniary institution of inestimable value, 

One of the most interesting of these relics is the 1816 
telegraph of Sir Francis Ronald himself, kindly lent by 
Mr. Latimer Clark, together with a ion of the copper 
conductor which Ronald threaded drone a glass tu 
protected by a wooden trough, and buried in garden 
at Hammersmith. It was a frictional electric telegra h, 
and indicated letters by the divergence of two pith balls, 
after a plan somewhat similar to the suggestion of “ C.M.” 
in the Scots Magasine for 1759. This device is fully 
described in Ronald's “ Electrical Telegraph,” 1836, the 
first work published in E 
of this work js possessed by Mr. Latimer (Clark, who we 
may also mention has lately acquired a forgotten bapk*on 
the history of telegraphs (non-electrical), published in 





1797 for the author, E Gamble- . 
n August 5, 1816, ritish Admiralty expressed 
their opinion to Sir Francis Ronalds that “telegraphs of 


any kind were then wholly essary,” and the inven- 
tion of Ronalds was n ed. Nevertheless, bein 
worked'by static electricity, it is doubtful if it ever wo 
have become a practical success. “Che “ fossil” telegraph 
of Messrs. Cooke and Wheatstone, laid between Euston 
and Camden Town jn 1837, was the first practical tele- 
graph in operation, and a specimen of it is shown by the 

* . 

" e e. ee ` 


land on the subject. A copy: 


e 

Post Office. The ling was formed of copper wires 
covered with cotton and pitch, and inlaid is*triangular 
lengths of wood, which were buried und uad. It 
was worked in connectipn with Cooke and Wheagstone’s 
Five Needle Telegraph, the parent of the present single 
and double needle instruments, now used in railway 
signalling- o ccn ; 

Especially interesting also are the porcelain tubes em; 
ployed by Samuel Morse as insulators, and the lead 
cast by that inventor as early as Decemper, 1832, fog hi 
electro etic telegraph, now knogn, a$ the Morse 
inker. "The qrifinal Cooke and Wheatstone needle in- 
struments, and the apparatus designed to compete with 
them, for example, Alexander Bain's I. and V. telegraph, ' 
in which the alphabet is formed by the movement of two 
pointers attached to circular moving inside colls ; 
the Highton gold leaf telegraph, in which a strip of gold 
leaf inclosed in a glass tube traverses the field of ue 
manent magnet, and forms of the liite-circuit, en 
a current passes ris ub it moves to right or 
left, according to the polarity. Henleys Magneto Tele- 
graph, the eatstone ABC instrgment, and the Bell 
receiver of Sir Charles Bright, are also ghown. This last 
ap to the ear rather than the eye, by striking two 

of different pitch, and is the forerunner of the 
modern class of “sounders” which are supersedin 
writing telegraphs on land-lines in America end Englan 
owing to har clean and rapid working, and the ease 
with which a clerk can listen to the message and write it 
down at the same time. RENE 

Space would fail us if we were to refer to all the his- 
torical a atus exhibited by the Post Office. There the 
visitor be able to trace the development of the electric 
telegraph in this country from the earliest attempts, and 
mile same table he will see at work the Jatest improved 
a tus for transmitting and receiving m The 

eatstoge automatic instrument, which is capable of 
sending 200 words per minute, and is chiefly used for 
press intelligence, the American duplex, on the Morse 
“system, and the Pneumatic D ch, for forwarding 
written from St. Martins le Grand to local 
stations in the City, are allin o tion. 

Before leaving the Post Office stall we ought to men- 
tion an impo curiosity, which excited a great deal of 
interest when first displayed in the No ian Section of 
fhe recent Paris Electrical PERRO = to which we 
edrew attention some months ago. is a sample of 
a from Norway, which been pierced 
TRIN E. by the beaks of the black and 
green No ian woodpeckers. Two of these marau- 

ers are s 


ed and mounted on the perforated pole 
which is the witness to their stren of beak and r 
severance. The explanation of the singulareattack is 


that, the birds, hearing the vibration of the pres 
as thay tremble in the wind, mistake it for the hum 
of insects within the post, and courageously their 
way into the coveted íeas& It matters not whether the 
timber is fresh or old; and a LX mabe bile 
Norwegian«elegraph engineer, e ound sevi 
newly erected orated in a single night. Bears 
in the mountain districts are also said td ateack the foot 
of the posts, tooth and nail, under the impression that 
there are bees withi? ; and after the experiments of Mr. 
C. V. Boys on the inlluence of tuning bris on spiders 
(see NATURE, vol. m 149) the «deception of these 
animals i$ quite intelligible e authenticated fae that 
wolves are scared away from whole districts in Norway 
on the appeararice of a telegraph lime there, is pqt-so* 
tasiyandemtaód nolas it De ink the wires aro held to 
be some kind of snare. This @xplanation is supported 
by the custom of Norwegian farmers ,of ing a cqrd on 
poles round their honfesteads to keep'off the wolves, and 


It is ed that entire sula was kept clear of 
solves uy spannihg its neck in ghis faghion.* E 
. $ . 
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The War. Office'exhibit, which, in the face of flattering 
ns, and in-spite of interested accounts, must’ be 
pronotinced & very disappointing one, and comparatively 
insi cant when contrasted with- the display made by 
foreign governments ‘in ‘Paris, has- nevertheless a novel 
feature in the-equipment of a mountain telegraph train 
for service in the field. This is carried by three dummy 
«nules, one‘ of -which' bears two -drums containing-about 
three miles.'of insulated wire’ for laying-on the ‘ground, 
anether b tbe: working tools, arid a thifd the:shelter- 
tent, furniture, and -appuratus, constituting the mountain 
of fire. ` “ Soun: “are used in: pref e to “inkers” 
-as-receiving instruments, and telephones are .added, be- 
cause^when a'wire:is ^cut' by 'the- enemy, or ‘otherwise 





Johnson and Philips’ Insulator. 


na e 
dam the telephone wiMoften-read:a message when 
no other ifstruments will “Experiments at Aldershot, 
"and recent-expewences in .Cé have proved thata, 
telephonic: message can?be^receiyed, though’ the-wire+is 
"€utandJying of the:ground. “As'an aid to: military tele- 
Ae try:possessing a''biglliantvsun, 
the War’ Office also-exhibit a"*Mancze' hthograph, or: dd- 
jus&ble miror, for flashing a-beam- of light in signals, 
* according ‘to theeMorse telegraphic’ code. "7Fhe'grent 
advantage of this apperafis is that there*is no wire which 
can-bescut by the enemy, and little or no delay in erecting 
a segding-stati In'the-recent* igns 'of -Afghan- 
istan and Zululand i? /has proved: Of -great service to‘thé 
army, and posses have . been - dagha” over qBtances 
varying frot forty to sixty miles. ee 


a — ‘Railway signalling drom its earliestinfancy is admirably 
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illustrated by the stall of the -South-Eastern ‘Railway 


Company, - whose- engineer, Mr. IC. V. Walker, F.R.S., 
was ong of the first to see the importance of the telegraph , 





for the'prevention of accidents and the’ furtherance of, , 


traffft. Mr. Walker’s-origi 
:now used in block s 


electromagnetic semaphore, , 
, his plan for. intercommuni- , 


cation between passengers and-gugrds, and lis: train- , 


describer for announcing to the next station the character 
of the approaching train, are all worthy of close attention. - 
Mr. S oletti’s ‘apparatus, as used ‘on the Great 
"Western y, including his indicator for showing if a 
lamp is “in’*or “out,” is also very interesting. ` So, too, 
us the new system of Messrs. E. K, Winter an ik, for 


‘working single lines on the block system, and now em-, 


ployed with great success-in India. Ly this 
arrapgement,a train leaving station À for sta- 
tion B itself-puts the outdoor signal at Afto 
danger, and this si remains unalterable by 
: either signalman’of himself, until-the'arrival of 
the:train has been signalled from 'B-to A, and 
“line clear” ehas again been astred.for:and 
obtained. "Models: of’ 'the.'Preece ‘system, as 
worked on the London and Sputh:Western 
‘Railway, the Sykes’ combined lock and block 
system,.as u 
and other railways, and Harper's interlocking 
instruments, as employed by the: l,ondon, 
Brighton, and South Cogst, and other Raflways, 
are also exhibited. This company lkewise 
“shows the Saxby and Farmer Union .of Lock 
and Block Signalling and many other things, 
including Perry and Hqughton's alarm [i 
A tunnels, together with alarm-bells; for gate: 
À . houses or level crossings. The-electric fog 
and night-signal of Mr.. E. A." Sullivan is 
‘worthy ‘of note. By this the wheel-tire: of a 
passing.train is made to press: down a lever 
and sound a gong, but the gong can only bs 
sounded when the signalman liberates’ the 
lever by Gatien uate In King’s Electric 
' Radway Signal (exhibited by the Electric: Rail- 
: way Signalling Company.of Stone Cross, Notts), 
there are signal pos:s placed at intervals. alor 
‘the line,.and the: train ^ passing 'the.first-o 
these puts the» signal, -by mechanical: means, 
at dangerywhiüe'at'the:same time it signals 
forward by ‘means "of electricity to-any distant 
‘junction. On. passing- the: next post,'it puts 


"past at line clear. -‘At junctions the signals are 


J line,"and clear to the,branch,'remaining so 
. until-the points are closed 
“The English .firm óf Siemens 
Charlton, exhibit a: number: of--portable field 
‘outpost telegraphs; with sounders ¿and inkers, 
isuch as are ‘used -in ‘the ‘German’ army. 
Jointers’ tools,.A B'C instruments,and other 
‘ordinary telegraphic apparatus, is ‘also displayed, includ- 
‘ing specimens of their’ compound telegraph: wire;made 
cby covering steel wire-with a-skin of ‘copper, to-increase 
ohare conducti?ity.and no@rusting-qualities. Sie- 
‘mens’ telegraph made of wrought-iron tubes inserted 
into cast4ron tubular’ bases,are-also exhibited, together 
"with Le Grand and: Sutcli 
the ground; ‘to form a root’ for the pole. “Fhe great weight 
-of this pale js, however;-agajnst it, for use-abroad, where, 
bis] to the ravages of, the white ant, iron poles are pre- 
ferabletto wooden ones. " Weight -isshn important item 
when transport has tdé’be- considered: ini a new'country, 
-and hence the lighter pole of Mr. J. Muirhead (as exhi- 
bited' by Messrs, Latimer; Clark, Muirhead, and’ Co.) has 





advan 1n this respect. .It consists of a light iron 
tube gthened hefow by a steel lining, and inserted 
er 9 A 
ef . 


vthe signal at ger, and sets the’post just , 


"8 ¢base pile for- sinking into' 


‘on the Metropolitan District, ., 


d 


-connected with the points; which; wher opened, . 
. show. danger to.the driver-coming’on the main. , 


‘Brothers, - 
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e e. . 
in a cast-iron socket, “pic 13 flanged vertically to give | to the Society of ree | Edmburgh. The deggts will be 


gieat strength combin th lightness, The cast-iron 
socket has a small, flat base plate, which enters the 
und, but the lateral resistance of the pole is chief 
ue to the 1adial position of the vertical flanges, whic 
press upon an ever-increasing section of the surrounding 
soil Messrs. Latimer, Clark, Muirhead, and Co. exhibit 
a great vanety of telegraphic apparatus, part made by 
themselves, and part by the Western Electric Manufac- 
Dune Company of Chicago. Certain of the American 
sounders arg models of neat workmanship and compact 
device. While upon the subject of sounders, which are 
the most promising of telegraphic receiveis at present, we 
may mention the bell-sounder of Sir Charles Bright, ex- 
hibited on the stall of Mr. E. B. Bright, C. The 
hammer of this ingenious little instrument stnkes upon 
two musicfi brass tubes of different pitch and so gives 
out a much pleasanter.sound than the tapping of the 
ordinary sounder. 

The number of wire and cable manufacturers who 
exhibit at the Crystal Palace is tonsiderable, and there 
are signs of great activity in this department, especially 
for telephonic end electric lighting purposes. We have 
only to deal wıth land lines at present, and may mention 
the excellent specimen*of galvanised iron telegraph wire 
exhibited by Messrs. Johnson ʻand nephew, and Mr. 
Walter T. Glover, of Manchester, and others. The chief 
novelty in land wires is*the use of phosphor bronze for 
telephonic dines. This alloy is very strong and conduc- 
tive, so that much smaller wires are required than when 
iron is used. Moreover, it withstands the chemical action 
of atmosphere better, and is less exposed to storms. Its 
use, however, has not become at all general, and this is 
partly due to its great elasticity, rendering it difficult to 
put 3p. Specunens of this wire are shown by the 

hosphor Bronze Company, of Sumner Street, London. 

In insulators the pattern exhibited by Messrs. Johnson 
and Phillips is deserving of notice. As illustrated in the 
figure, it consists of a porcelain bell a, curved inwards to 
form an oil-well s, which is filled with a fluid insulator, 
such as paraffin. P is the bolt of the insulator, which 
supports it fiom the bracket of the pole.. As a film of 
dew or rain cannot form on the surface of the insulating 
oil, the insulation resistance of this insulator is said to be 
"many hundred times higher than that given by the ordi- 
nary insu'ators in use, and what is perhaps of more 
consequence, it is far more constant. : 

“The tendency of the time is for overhead telegraph 
"wires to give’ place to underground ones, as they have in 
Germany. Underground wires are less subject to accident 
from violence or storms; and hence are easily maintained 
in good condition. "Trunk subterranean lines are about 
to be laid in England by the Post Office, and there are 
signs that the existing telephone lines will ere long have 
‘to be superseded by wires laid. under the streets. For 
this e the box curb of Mr. W. Reddall, exhibited 
in the Western Gallery, may be useful. The idea is to 
make the curb of the pavement in the form of an iron 
box in proper lengths, and lay the wires in it; the hd 
being removable at will for inspection. The stron 
earthenware jointed pipes made by Messrs, Doulton an 
Co., of Lambet&, for holdipg subterranean wires, are alse 
worthy of remark. e 








NOTES 
- Pror. E. Ray LANXXESrER, F.R.S., has-been appointed to 
the Chair of Natural Histtry in th& University of Edinburgh, in 
succession to the late Ser C. Wyville Thomton. 


Tue Senatus Academicus of Edinburgh University Hive re- 
solved to offer the honorary degree of Docfor of Lays to Mr. 
John Simon, F.R.S.. late Înedical adviser to the Prvy Council; 
Dr. Angus Smith, F.R.S. ; and Mr, Tete Anders n, secfetary 





| delays ın important cases. He ref 
. e 


conferred with the ordinary examination degices in arts, sgences, 
aod divinity at the graduatiqn ceremonial to be held on Apul 21. 


“THE President of the Linnean Society, Sir John Lubbock, 
held a reception at the Society's rooms at Burlington Houe on 
Tuesday last. The guests began to arrive at nine o'clock, and 
were received in the Library by the president and officers, Pro-" 
minent amongst the objects exhibited was a syiking portra of 
Mr. Charles Darwin, painted for the Society hg Mr*John Collier, 
and allowed by ab to be the best portrait extant of our great natu- 
ralist. Carnivorous plants were strongly represented amongst the 
large contributions of plants from fhe Royal Gardens, Kew, and the 
leading nurserymen ; in addition there were mahy fine specimens 
shown for their ornamental quahtiem In the glass cases of the 
Library there were exhibited manuscripts of Linnmus, and 
medaf struck in his honour ; Wedgyood fnedMlions of scien- 
tiic men (lent by Sir Joseph Hookg*) ; a series of caddis-files, 
shown by Mr. R. MacLachlin; dredging apparatus, &c., by Mr. 
H. C. Sorby; new drugs py Mr. Thomas Ghristy ; and Sikkim 
Rhododendrons, by Mt. J. H. Mangles. Indhe galleries was 
placed a series of cases of crustacea and insects, exhibited by 
Mr. J. T. Carrington; and in the Council Room a set of draw- 
ings of pollen, made by Mr. Charles White. The rooms were 
well filled during the evening, and amon the visitors were many 
mea distinguished in various departments of science. 


THE following-are the lecture arrangements of the Royal 
Institution after. Easter : —Mr. E. B. Tylor, four lectures on the 
History of Customs and Beliefs, on Tuesdays, April 18 to May 
9 ; Prof. A. Gamgee, four lectures on Digestion, on Tuesdays, 
May 16 to June 6; Prof. Dewar, eight lectures on the Chemical 
and Physical Propeities of the Metals, on Thursdays, April 20 
to June 8; Ma F. Pollock, four lectures on the History of the 
Science of Politics, on Saturdays, April 22 to May 13; and 
Prof. D. Masson, on Poetry and its Literary Forms, on Satur- 
days Moy 30 to June ro. The Friday evening meetings will be 
resumed on April 21, when Prof. Dewar will give a discourse 
on the Experimental Researches of Henri Ste Clairf Deville. 


THe following are among the papers announced to be reall at 
the meeting of the Institution of Naval Architects to day and 
tofmorrow :—The revision of the tonnage laws, by W. IL. White; 
on tonnage measurement and moulded depth in relation to free- 
board, by W. W. Rundell ; on the basis for fixing suitable load 
lines for mercantile steamers and sailing vessels, by B. Martell ; 
on lannchmg-velocities, by W. Denny, F.R.S.E. ; on the trans- 
verse strains of iron merchant vessels, by Mersrs, P, Jenkins and 
T. C. Read; on progressive speed trials, by J] H. Biles; on 
curves ef stability of some mai steamers, by J. H. Ble; 
approxim&te formule for the-calculetion of tim, by Me J. A. 
Normand ; on the reduction of verse and longitudinal meta. 
contric curves to ratio curves, by W. Denny, F.R.S.E, ° 


Ox Tuesday trening, at the Royal College of Physicians, a 


-large representativa meeting of béth branches gf the medical 


professizn was hell, with a view,ein face of 'brg opposition 
to the progress uf -centic research, of takin? steps to ''briag 
the legitimate influence of the medical profesgion, more effec- 
tively to bear on the promotion of those exact researches in 
physiology, Pathology, and therapeutics which are essentiab tb 
sound progress in the healing. art." Sir Willam ejenner pre- 
sided. The chairman pointed to the fact that at the presant 
time there was no society to guide @nd "protect research, and ' 
stated that it was intended to found the proposed societp on & 
broad basis. He deolared that it was not propased "to attempt 
to abrogate the emstipg law on research ; but it wes intended 
to watch tlie opegation ef tho law, afig to see that teren eie no 
erred, as fn instance of the *, 
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"the views long sinc stated by Mr. Godwin-Ansten. 


| dangerong delays which occurred $ granting licenses to the late 


polsqning case tried at the Old Bailey. The society proposed to 
be fafmed could, on the dne hand, will bring its influence to bear 
to restrain those ardent pursuers‘of science who did not regard 
the susceptibilities of the public, and, on the other, it could 
enlighten the public, and so lessen the morbid sensibilities which 
had been aroused. He then proposed that the society should be 
formed ; the motion was supported by the Master of the Rolls, 
who “(God speed ” to those engaged in research for the 
alleviation of huf&an suffering, The moon was carried sew. 
con, The presidght of the Royal Society, *Mr. Spottiswoode, 
seconded by Dr. Quain, propgsed that the association should be 
formed of ve members of the profession and others, 
and this was carried. Sir James Paget, Sir William Gull, Sir 
Risdon Bennett, Sir J. Lifbbock, and others proposed and sap- 
ported resolutions pn matters of detail, l 

IT Js probable that the Observatory of Popular Astronomy 
established by a decree of M. Paul Bert in the Trocadero Palace, 
Paris, will be transferred into a general institute for popular 
education. The afipointinents gareffed by M. Paul Bert on the 
very day on which he left the Ministry will be declared void, 
_ and other appointménts are to take place to meet the require- 
ments of the enlarged institution. Since he resigned his seat in 
the Cabinet, M. Barthelemy St. Hilaire has resumed his great, 
work of translating Aristotle, Up to the time of his appoint- 
ment twenty-four volumes had been published by him. The 
~ matter in hand will fill not less than twenty-six volumes, end is 
mostly confined to the natural history. Two volumes on the 
Habits of Animals will be pubtished before the end of the year, 
and the others are to follow in quick succession. The last 
volumes will be devoted to Problemata and Fragmenta. A 
copious index will be the crowning part of this magnificent 
publication. e 

AT the meeting of the Royal Dublin Society, held on the 20th 
inst, Prof. Hall, F.R.S., laid before the ‘‘ Natural Science Sec- 
tion” a series of 28 maps of the British Tales and the adjoining 
parts of the European continent, to which he has given the name of 
Palao-Zeological and Geographical Maps, With the exception 
of, the last three of the series, the maps are İn duplicate, On one 
is represented by colour the position of each geological forma- 
tion (or group of formations), and by a lighter shade of the game 
colour is shown the area under which this formation is conridtred 
to extend beneath more recent strata, On the corresponding 
duplicate an attempt is made to restore the ‘* palzeo-geogra phy ” 
of the period represented by the formation in question—the land 
being represented by shades of brown, the sea by those of blue, 
accordjng to the heights in one case, and the depths in the other. 
Jhe formations treated in this manner are: I, the Laurentian ; 
2, the Cambrian 3, the Lower Silurian ; 4, the Upper Silurian 
and “Devono-Silurian (or Lower Old Red Sandstone); 5, the 
Devonian ; 6, the Old Red Sandstone and Lower Carboniferous ; 
7, the Upper Carboniferous ; 8, thé Permian ; 9, the Triss ;" 10, 
the Lias and Oolite (Jurassic); 11, the Crétaceous; «2, the 
Tertiary .(Eecene and Miocene); 13, the Poat-Phocene or 
Glacial, in three maps, The above grouping was found to be 
*the most convenient for representation, and the colours usel for 
the formations are those of the Geblogical Surrey. Some very 
, Interesting result, are brought out respecting the physlography 
df past geological times, including the probable o: ition of the 
old continent of Atlantis, which the anthor considers to have 
existed in Laurfntian Cambrian, and Lower Silurian epocha, 
The recent borings for fdal, or water, under the Cretaceous and 








^* other strate of the auth and centre of England, have enabled» 


tRe authbr te show with much pegcision the structure of fpes 
disqicts;"apd he places a possible coaj-basin unde; the margin 
of the"N Downs and" the Wealdef area, thus agreeing with 
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VIENNA is to have its Exhibition of Electricityin the coming 
antmnn, A committee has befn fdtmed, under. the presidency 
of Comf Hans Wilczek. Tho Board of Trade has offered: the 
cogamittes every support. Dio a! 


. CoL. BURNABY made a successful balloon trip across the 
Channel on Thursday last. He was alone, and hag a largo load 
of ballast, by judictons expenditure of y ich he was able to. avail 
himself of favourable sir-currents. „He left Dover at 10.35 a,m., 
and came to ground abont eighteen miles beyond Dieppe late in the 
afternoon, His greatest altitude seems to have been 11,000 feet. 


A RECENT number of the Celestial Empire” referring to a 
discovery of some ancient graves near Shanghai, gives an inter- 
esting account of Chinese burial in former times, A man of 
means purchased his coffin when he reached the sge.of forty. 
He would then have it painted three times every year with a 
species of varnish, mixed with pulverised porcelain—a composi- 
tion which resembled a silicate paint or enamel, The process 
by which this varnish waa made has now been lost to the Chinese. 
Each coating of this paint was of some thickness, and when 
dried had a metallic firmness resembling qpamel, Frequent 


* coats of thir, if the owner lived long, caused the coffin to assume 


the appearance of a sarcophagus, wih a foot or more in thick- 
new of this hard, ttane-like shell, After- death the veins and 
the cavities of the stomach were filled -with quicksilyer for the 
purpose of preserving the body. “A piece of jade*would then 
be placed in each nostril and ear, and in one hand, while a piece 
of ber silver would be placed inthe other hand. The body thus 
prepared was placed on a layer of mercury within the coffin; the 
lgter was sealed, and the whole then committed to its last 
resting-place. When some of these sercophagi were opened 
after the lapse of centuries, the bodies were found in a wonderful 
state of preservation; but they crumbled to dust on exposure to 
the sir. The writer well observes that the employment of 
mercury by the Chinese of past dynasties for the pprpoe of 
preserving bodies ought to form an interesting subject for 
consideration and discusmon in connection with the history of 
embalming and “ mummy making.” ' 

Tux retum of works licensed to be printed during the past 
two years by the Japanese Department of the Interior is of much 
interest as showing the tendency of the minds of educated people 
of the country. ‘The figures show that considerable mental 
activity exists in the country.- Last year 545 works on political 
subjects were issued, against 281 the previous year. Lew was 
represented by 255 works against 207 in1880; while in political 
economy the numbers were 25 ard 15 respectively. Geographical 
works declined from 170 in 1880 to 164 in 1881 ; while in medi- 
cine the increase was from 229 to 267. In scientific subjects we 
find a5 works on chemistry, and 2a on natural history in 1880, 
reduced 17 and 20 respectively in 1881. Natwal philosophy 
also shows a decline from 19 to 13; so do mathematics fiom” 
116 to 107. Similarly works on astronomy have declined from 
9 in 1880 to 7 in 1881. In other classes of books, however, we 
find a great increase. Ethical and moral works have increased 
from 32 to 93; historical works from 196 to 276; books on 
poetry and poetical works from 491 to 556 s, books on drawing 
aad writing from 127 to 339. Efigincering works have increased 
from & to 28 ; and books on commeree from 70 to 113. School- 
books again this year are nearly half as numerous'os all other 
books pat together, numbefing 704 against 707 last year. Lighter 
hterature is by no means neglected, for 193 volumes of tales, 
novela, Sc., were publishe® daring (881. During the year 149 


-new newspapers storied, but the large proportion of 114 never 


saw tac commencemMt of the present year. In 1880 the publi- 
cation of 266 pew journals commenced, 47 of which soon 
succumbed. The operation of the press laws cannot be very 
striugent, when we fig@that during two years, of 415 newspapers, 
s . 
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16r of which ceased, onl ong, was prohibited by the Govern- 
ment, In addition to those above-mentioned, we find in the list 
works on etiquette, accounts, naval and military works, Aiction- 
aries, encyclopedias, &c, The total number of worki publifhed 
“during the year was 4910 against 3792 last year. Very many of 
these bookg are tons or adaptations of European or 
American works Athong sich books recently *' conveyed” 
we find Smiles’s '' Character,” Roscoe's ‘ istry,” Leone 
Levi's: “International Cofnmercial Law,” Bouvier'’s “Law 
DicHonary,” Palgrave's “Chairman's Handbook,” Lord Chester- 
field’s “Letters,” ‘‘Every Man his own Lawyer," Taylor's 
^* Medical Jurisprudence," Thompson's “Social Science and 
National Economy," Haxter’s ''London Statistics,” The 
Science of Familiar Things," Mill's ‘Three Essays on Re- 
lion,” Draper’s ‘Conflict of Religion and Science,” portions 
of Buckle's ‘‘ History of Civiliration,” Thompaon’s ‘ Outline of 
the Necessary Laws of Thought,” &c. As to the price of these 
works, we may Instance Smiles’s '! Character," the translation 
, of which by Nakamura, a, well-known’ English scholar, in two 
` volumes, costs only 50 sem, or about a shilling at the present rate- 
of the paper cufrency. The figures and facts here recorded 
show at least that the th of western progress which the 
` Goverament is pursuing, is one in which the people desire to 
take a part. - i 
` WE håve received fromethe President of the University of 
Tokio a copy of the calendar of that Institution for the past 
year. It is printed in Japentse and English, and thus appears 
somewhat more bulky than its actual contents would warrant. 
In the preface, a brief account is given of the growth of thi, 
large and apparently flourishing e«tablihment from its frei 
anall commencement as a bureau for tranalating foreign books, 
We have'heard so much recently of the changes in the gerzswme] 
of the Japanese educational in«titütions from foreign to native 
teachers, that we turn with some interest to the list of professors, 
In the department of law we find one foreign and eight native 
Pug deri oe this term professors, lecturers, mstructors, 
&c.). subject is excepHonal, as there aro five profes- 
sors of Japanese lew. In science, of the twenty-six teachers, 
elgh'eeu. are natives, and we believe this number has incrensed 
recently; and in literature three of the fourteen teachers ore 
.foreigners. Judging simply by the dégrees which they 
' have obtained int western universities, most of the Japanese 
gentlemen seem welPyjualified: for their work. This great and 
rapid displacement of foreign instructors is certainly a delicate 
experiment, and we can only hope that it may be succesful. 
Chi oa piano va sano is a motto which may be commended to 
Japanese attention in this respect as in many othen, The 
students can hardly complain of excessive charges. The tuition 
fee-for each term (of which there are three in the year) is only 
_ four yen, nominally 16s., but at the present rate of the currency 
rather lem than gs. ; while the cost for a term of living, fire, 
light, &c., is only fourteen yew, or about 32s, The total number 
of students attending the college is 205. The examination 
papers, which are giren in full, seem to be quite up to the 
standard for mmilar examinations in this country. We are glad 
to observe that’ Japanese li &nd history are*not neglected 
in the study of more w subjects. A large numbef of ^ 
teachers have been provided for these subjects, . 


Pror, CIVIALE ls preparing & lange photographic work on the 

"Alps. For ten years, from 1859 to 1868, tHb author travelled In the 

Alps with his camera, constantly taking panoramic andemaller (de- 

tailed) views.- The latter, some 600 in number, principally show, 
_ the glaciers with their crevasses, moraines and the rocks forming 

thelr banks, the mountains valleys, glen», natural geological | 
sections, the rocky eningnces groved, polishtd, or ground by 
former glaciers, and the course of rivers. The panoramic 
views, fortyyne in number, are taken ffom the summits, and 

. e 








N E E dus Each consists ofa number 
of plates, and twenty include the whple circle of view. oThese 
valuable plates are accompgnied by two maps in I: 600,000, 
ono is specially orographical, the other shows the carves of ‘he 
panoramic views. Thirteen years were necessary to put the 
matertal collected into proper arder, to replace the photographic 
plates by printed onea, to draw and engrave the maps, and to* 
write the text. A "T 

THE recent remarkably low level of nearly ell tht Swiss lakes 
has encouraged thè scientific circles of Switrarjand to make fresh 
researches with regard to pile-dwellings. The societies of the 
Canton of Thurgau have investigated the Untersee (the lower 
part of the Lake of Constance), near Steckborn, in the vicinity 
of the former monastery of Feldkirch. The Untersee was sur- 
rounded by a complete circle of. pile-dwelli and the present 
in i have yielded valuable results, in* the shape of a 
long list of the most varied objects #hich have been brought to 
light. : 

THE Rumian Society of Painters has sferted a new publica: 
tion, which will be of interest, not only for fbvers of the Fine 
Arts, but also for science. It is a periodical, '' Art in Central 
Asia,” being a collection of well printed drawings of Central 
Asian architecture] ornaments, paintings, and so on, 
published under the supervision of M. Stmakoff and of the 

We learn with pleasure that a special “ Geological Committees” 
has been instituted in Russla, at the Department of Mines, for a 
systematic geological exploration of Rusia, and far the prepara- 
tlon of a detailed geological map of the country, The Govern- 
ment has allowed an annual grant of 3000/, for the expenses of 
the Committee and for its publications, 

Dr. Rax peints out that, according to the Royal Geographical 
Society. S'ewrra!, the late Pundit Nain Singh was awarded not 
the Royal Medal, but a gold watch. ~ 

Wr havo been requested to state that the late Dr. T. Romney 
Robinson was born in the year 1792, and not in 1793, as stated 
erroneously in the obituary notice which recently apbesred in 
our columns. . 

THE additions to the Zoological Soclety's Gardens during the 
past week include two Bonnet Monkeys (AMfacacus radiatus 9 9) 
from India, presented respectively by Mr. Henry Worth and 
Mrs, Nicholson ; three Herring Gulls (LertuJorgentafus), British, 
presented by Mr, Rowland Ward ; a Herring Gull (Larus argen- 
totus), British, presented by the Chevaller Da Costa Ricci; a 
Sclater's Curassow (Cros slateri d), a King Vulture (Gypagus 
Pepe) from the Province of Alagoas, Brazil, presented by Mr. 
Frederigk Youle; a Puffin (Fratercula arctica), British, pe- 
sented byeMr, H. M. Upcher ; two Grey Ichneumons (Agpestes 
griseus å 9) from India, two Tayras (Galidis barbara) from 
Brazil, « Wild Boar (Sts scrofa), European, deposited. * 





‘OUR ASTRONOMIEAL COLUMN, . 


Tox GREAT COMET oF 1881.--In the Mbnthty Viticer of the 
Royal Astronomical Society for January there«re published two 
letters addressed to the seeretaries by Dr. W. Bono of Castle- 
maine, Victoria, referring to an object seen near he great comet 
of last year, gn the evening of June ro. e ieran which ho 
sent to the Melbonrho Observatory the saine night, he 
it as di«cold and like a circular comet, and states it had travelled 
-four minutes ; its place at $h. 45m. 


-south 6' in in ° 
5h. 18m et ~14° 24’, He that search might te 
made at Melbourne, but mentions his telegram was not 


answered. In his first letter he pa :" On Jone To, 1881, 
whilst measuring the positipn of th come, ther visible ere at 
5h. 52m, pean tiie ofplace, I noticed q inset de ei in 
Pomibirece uA peria and at lerfth 
from which wa i 


was a 
found it ‘somewhat di «qoid, but its 


alth. bright, was 


rmrng body He $ 
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diffused anth hazy,” and adds tac] had moved through six 


minuteseof arc in a ngriker]y direction, contrary to what was 
stated if his telegram. e e arcere lace for 5h. 52m. 
mean time (as we take it) was in R.A? 5h. id 8s,, Decl, - 14° 
18', showing that a southerly motion was intended. In lus 
second letter Dr. Bone says: “I should place the magnitude at 
about 2'5, for it was vis'ble to the naked eye in first twilight ;” 
though the telegram has what in this case was somewhat unneces- 
sary information: ‘' No asteroid in that place,” 
Ano ioneof this lind sald hardly perhaps have 
required strict “examnation, were lt not that about thirty-eight 
hours later Dr. P. A, Gould, at Cordobe, the comet 
with an object whic he could not afterwards identify, and after 
much hesitation, through f: me great error, he communi- 
cated the particulgrs to the Astronomische Nachrichten, No. 
2384. We have already referred to these observations in this 
column (NATURE, vol xxiv. p. 342). Atioh, 58m. gs. sidereal 
time, on June 11, Dr. Gould made a rough preliminary deter- 
mination of the cemet's place, for the purpose of finding a fom- 
perison-star, when he says hę found. one in the field ; with this 
star he compared the comet fdur times, the results being :— 


Cordoba Sidereal Time. Comet fo'lowed. Comat Scuth 
h m. as e s. e om 
i1 849. .. .. 49 es e 5 I7 
— I1 24'5 .. . 49 uc x5. 93 
— 13 I10 . 48 Z aS i 
— 14 37/5 48'5 5 2 


The rough place of the qpmet by the circles of the equatorial, 
agrees sufficiently well with that we now know it mmt have 
occupied at the time, but if the comet had been observed during 
the micrometrical comparisons, the position of the suppored star 
would have been sh. Iom. 23s., Decl. — 9" 29’°8, where no star 
has been catalogued, though Dr. Gould thought it would hardly 
be below the third magnitude, and he could rather believe it as 
bright as the second, 

n The Observatory for January, Mr. Christie has printed a 
letter from the able amateur, Mr. John Tebbutt, of Windsor, 
New South Wales, suggesting an eaplanation of Dr. Gould's 
observation which merits attention. e medo fous circle-com- 

ns of the comet with Rigel on the morning of June 12, the 

t of which was only rh. 29m. of absolute time previous to the 
first observation at Cordoba, and he states "there was then, I am 
confident, no object near the comet answering to the desciiption 
already given.” Were it not that the Cordoba inshumental 
place agretd closely with the actual position of the comet, he 
adds, he would be disposed to that Dr. Gould had not 
obaerved the comet with the micrometer at all, but possibly the 
two starr, B.A.C. 1592 and 1597, ",whose 1elative magnitude» 
and position agree almost exactly with his observanons, and 
whose differential declinauon would gradually dirunnh from thé 
effect of refraction as the «tars approached the horizon.” 

Woe will now examine the case with some stnctness. The 
following positions of the comet are calculated from the elements 
published by Mr. White, of the Melbourne Observatory, and 

will be very nearly correct foi the dates in question :— 


True RA rue N P.D. distance 
G mT. hm s E A jaa okie fons 
Jane 9'5 5 9 23°9 104 57 5 .. 9°591%4 
«0*0 5 9505 103 39 30 . 9'sHtgr 
10°5 5 IO 182 a 19217 33 =- 9 57121 
fro 5 IO 469 100 51 6 ... g'56116 œ 
ID'ób .. 5 11 168 99 I9 59 ... O9'55121 
" IO .. 5 II 482. 97 44 2 ..* 9°5439° 
From.the dppenferis, yt follows that the comet's motion between 


Dr. Gould's first and. competison was +01,"41 in R.A., and 
+447 1n declinatfon. The observed difference in declination 
was only 10f1., If Dr. Gould had*observed the comet the 
difference of reactions of comet and star would have been 
ura o ase and 2" ^5 at the first comparison, and o*#ys. aml 43 
at thé last, so that the discordance between d and com- 
puted motion®would not be explained by thé refraction. 


Fhe stars referrd to by Mr. Tebbutt are Bradley 718, and 


69 A Eridani, and both «re found in Mr. Stones recenily- 


published cat&logue, Thefr apparent places on June 11 were ;— 
e * í RA DecL 


e * h.m. s. v ^ mx . 
Br. 718, ... 5 4 3906 .9 28 49 146 
a:Phéani 32790. ° * -& 54 278 


THE now, Dr. Gould, in.'tthe exceptionally thick haze and mists 





w 
of the horizon,” and bngh: twilhghg which he mentions, mistook 
A Erldani for the camet, and com | with. Bradley 718, we 
have thedollowing striking agreement :—- n 


e In R.A. In Decl. 
s. co 
Differences of above places. ... +48°8. -5 re 
By Gould’s comparisons ... T 48:6 . A5 51. 


Difference of refractions az first comparison, 0'7s. and 6*5, and 
at the last com 17a and 15777, so that the ten seconds’ 
change in the difference of declination*measured with the micro- 
meter is accounted for by refiactlop, and there is a tendency to ' 
diminishing difference of R.A. in the compansonf, which re- 
fraction would necessitate Dr. Gould states, that €hese com- 
ns were all he conid obtain ‘‘ before the comet 

ow the horizon," and the true altitude of A Eridani at the 
last of them was 2° 17' : the altitude of the comet at the same 
time being 4: 15. 

Mr. Tebbutt thinks, 1f his suggested explanation bé accepted, 


it will be to admit '*a tem outburst in the light ” 
of B.A.C. 1592 (Bradley 718), and it happens that these 1s some 
reason for believing that star to be variable. Itis a wide double 


star, No. 649 of the Dorpa? catalogue. Sir John Herschel, in 
one of his sweeps at the Cape of Good Hope, on December 26, 
1836, estimated the principal component 7'8 (the companion is 
about Iom,)! it was rated 6'0 by Eirnre, 6 8 by Jacob in 1849, 
and 6 or 7 by Lalande, Bessel, Knorrg (in tft Berlin chart), 
Santini, and others, but in Mr, Stone's new catalogue it is called 
5m., or only one magnitude less than A Eridani, which has been: 
pretty consistently estimated a fourth, ° " 

It appears, then, that Mr. Tebbutt’stxplanation of the diffi- 
culty in Dr. Gould's case, is a very probable one: ehe instru- 
mental comparison preceded the first micrometrical observation 
about ten minutes, and the assumption of courto will be, that 
after applying the micrometer, the telescope, instead of being 

to the conet, vas turned upon the stars alluded to 
above, which, in the dense haze, were blurred and confused. 

With respect to the observations at Castlemaine, Victoria, on 
June 10, it is to be regretted that Dr. Bone bas not com- 
municated the comparrons of the comet with star as 
entered in his mote-bcok, and bis letters having been 
given publicity in the official p of the Royal Astro- 
nomical Society, it ıs desuable that these should be for- - 
warded, that the trae explanation may be found. His geogra- 
phical posiuon 1s given in a note on the last Transit of Mercury, 
whch appesis m the same number of the Monthly Notices : 
longitude gh. 36m. 558. E., latitude 37° 4' 117 S. ; that pheno- 
menon was obse with a 4°7 inch (Wray) equatoreal, which 
it may be presumed wns the mstrument ured for observing the 
comet, It co happens that observations were made the same 
evening at the Melbourne Observatory, and the earlier com-. 
parisons at the same time that Dr. Bone was similarly employa 
at Castlemaine, which 1s only 3 min. west of Melbourne. The 
Melbourne reference star was at first 8 Lejoni, the appa ont 
place of which was in R A. 5h., 8m. 4723., ecl —14° 2 25", 
therefore in the same R.A., and only 15 north of the position 
wh'ch Dr. Bone assigns to the moving object at gh, 52m. M.T. 
It 1s difficult to explain Low fuch an Objet could have escaped 
the attention of the Melbourne observers, while they were com- 
paring the comet »1h a star so clore to its place. The position 
of the real comet may be interpolated from the above ephemeris, 
or it may be inferred irom the Melbourne observations the same 
evening. The second teries of com ns were made witha 
star which we find to be No. 173, Hour V. of Weisso's Bessel, 
and reducing this seres we have for the comet's place :— 


Melbourne AI.T. App R.A. App. Decl. 
eo L] hm s TEM 
* June ro at 3 136 5 9 «4083 “143 ari 
Com this with the result of the earlier measures from 


8 Laporse(MontAly Nclices, vol. xll. p. 432), we have the fol- 
lowing positions of the comet for pr. Bone's times :— 


* RA. Decl. 
b. m hms . te 
At à $a .. 5 9%05 wae -14 41 
. 45 e 59427 .. x. —13 58 32 


At ch, gem. its true alfflude was 8° 54’, bat it set at 6h. 41m., . 
four minutes before the last observation at Castlemaine, With 
Dr. Bone’s*place for his object it would be 1° above the horizon 
at this observation. R on would of course have been . 
exergising a great effect upon any comparisons mage near £0 
.€ a $ " 
e? ve 
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wall dh altitude. In the absence of the original observations, 
we can only conjecture that tfe suppo moving object or 
second comet, was none other ¿han the Melbourne comparison 
star 8 Leporis (commonly estimated 6m.), and it may have been 
under this impiession-that Mr. Ellery did not think it neeessary 
to reply to the telegram sent to him fiom Castlemaine. The 
motto of the Royal Astronomical Society, '' Quiapwud; mitet 
netandue!,” upon the principle of which Dr. Bone says he acted 
1n putting his observation upon record, 18 à good one no doubt, 
bat where there is suspicion of error it is desirable to be in pos- 
session of all iculars, and in this view we would suggest the 
easily publication of his comparisons as they were actually made. 

A New Cquet.—A comet discovered in America, apparently 
on March Ps likely to become a conspicuous object before 
perihelion, ch, according to the first 1ough orbits, does not 
take place until Jane. 





MEDICAL ELECTRICITY 


A PAPER “On Measurement in the Medical Application of 
Electricity," was read before the Society of Telegraph En- 
gineem, by Dr. W. H. Stone and Dr. Walter Kilner, on arch 
9. Dr. Stone commenced by sating toa the subject had been 
suggested by Lieutenant-Colonel Webber, the chairman, and 
that the details the authors proposed to give that evening were 
mainly preluninggy to fuller treatment, which they ho to 
offer at some future period, 
Medical electricity, he gaid, had been up to now a hetero- 
muture of loose statements, doubtful diagnoms, and 
erroneous therapeutic Glaring instances of these were given. 
With hysteria, Metallotherapy, und magnetic appliances, they 
did not propose to deal: Rience is in far too elementary a state 
to see oe these obscure, though real phenomena, Probably, 
the key to the great enigma of the connection between electricity 
and nerve-force had yet to be found. The bold statement that 
* electricity 1$ Lfe” 1s demonstrably false in: many iculars. 
Speaking generally, medical electricity had suff from its 
exclusive handling by physiologists and physicians, who might 
receive valuable help from phyaicısts ; indeed, the writers of the 
paper were actually solict such assistance at the hands of this 
young and active society. edicine and its kindred arts lend 
themselves ill to measurement : the tone of ‘mind required for 
their practice is rather judicial than computative ; it 1s oftener 


concerned with evidence, and balancing alternatives, 
than with solving equations. But men who work by measure- 
ment are y seling and accumate men; indeed, Prof. 


Schuster has recently shown how mathematics can help science. 
Where measurement can be used, it shon/d be used; and this 
was their text for the evening. 

The er then proceeded to divide the forms im which 
electricity had been used medically into four, namely—(1) com 
tinuous currents, (2) continuous currents made to intermit, (3) 
induced currents, termed generally '' Faradisation," (4) statical 
electricity. The lest of these was the first employed, but it had 

en the least satisfactory results of any. e third method 
fad been far the most deeply studied. chenne’s great work 
on Locelised Electrisation early drew attention to thm d - 
ment ‘That genuine and indefatigable observer was able to 
point out so many definite diagnoses, and to isolate so many new 
nervous and muscular diseases by means of the induction-coll, 
that this insthument had been given somewhat excesmve promi- 
nence os a therapeutic agent. Phynologists had also found in it 
a convenient stimulant for testing the action of nerves and the 
irntabılıty of mu-cle; perhaps also the localisation of brain- 
functions. Hence muscular contraction and the action of inter- 
muttent currents in alternate directions had been too much relied 
on as evidence of activity. One chief object of the paper was 
to point ont ths the future of electro-therapentics lies more in 
the continuous current, either in its first or form, ehe 
latter of which has hitherto received Little or no attentio® In 
- confirmation of these views, extracts were read from iret. Erb's 
valuable memoits in Zu `s Cyclo of Medicine. 

Before, however, a single be taken 1n this scientific 
path, lerably accfirate mode of measu 
the t we are emploging. tes obvious that the units 
thot be ns far 
scientific world. 

To begin with resistance : This in Me human bodẹis singa- 


. larly gueat, and is especially located in ghe on which, 
when dry, is an excellent insulator. Wettufg it with sulphate of 
e e . 








zinc or common salt diminishes this* resis&nce very materially ; 
though even when care 13 takgn in this iespect, the residual op- 
position to 2 current 1s large. V From hand to hand it gs iay 
abaut 6coo ohms, In the larger balk of [he tunk, from the 
sacrum to the nape of the neck, it nev@r, evéh afte: long vetting, 
sinks much unde: 1500 ohms? That of the head, from nfpe to 
forehead, 1s about 2000 ohms. In one case it was more precisely 
1930 ohms, in an adult, and in another, a child, 2500 ohms. 
The resistance of different tissues, though not exactly to the 
present purpose, had been studied by Prof, Eckhard, who stated 
that muscle was the best conductor, and that this being taken as 
a unit, cartilage would have a resistance twice, tendons gpd 
nerves about a'r, and bone nineteen times 4 greft. Matteuci 
states that muscles &nduct four times as we]. as nerves, brain, 
or spinal chord The resistance of the skin varies from day to 
day, being modified by moisture, and by the fulness of the capil- 
lary v In a particular case, the positive pole of a battery 
was placed on the sacrum of a child, and the other on the leg, 
over the extensors of the foot, Dy wsing the same current, and 
addmg qicky s known resistance, the re«stance of the body 
was a? ound to be 11,250 ohms, which, on thoroughly 
soaking the skan, was reduced 2875 ghms, Three days previously, 
the ce before soaking was 33,000 ohms, and after that 
process sank to 3000 ohms, Personal idiosyncracy exercises an 
influence, a delicate conducting bettas than one which is 
coarse. The face and offer the least; thp soles and palms 
the greatest resistance. Disease causes variation of conductivity: 
the skin over affected muscles in lead paralysis has its resistance 
increased, while in many old cases of hemiplegia it 1s decreased 
toa ter or less extent according to the amount of atrophy 
which has taken place. * 

The resistance of muscle in disease is sometimes diminished, 
sometimes ented, Augmentation takes place, at the com- 
mencement of degenerattve changes, from the inferior conductive 
power of fat to that of healthy muscle. In a case of infantile 
paralysis, the sound leg bad a iesistance of 2500 ohms, the 
affected leg of 3250 ohms. In a wasted muscle of many years’ 
standing, the enormous resistance of 16,509 ohms was reached. 
Tt was both easy and desirable to multiply facts such as these. 


The second point was the current which could be 
borne with gppuntr, ere results were very discordant. In 
the three fatal cases from touching the conductors of dynamo- 


machines, at a music-hall, in the Rusman Navy, and at atfield, 
the n facts for measurement were absent; although Dr 
Siemens bad stated that he had often taken a cunent sufficient 
In a case now in 


from na 
duction 


hands. e ° ; 
In consequence of the high «esistance of the skip, jj was 
essential to gre a large uze to the poles qmplofed fr appl 
the current, &c. Amalgamated zinc, with the mixture of potter s 
clay kneaded with the solution of common falt, used DIU 
logical experiments, laid Sver it, was perhaps, thapren y, the 
best; bat powdered carbon placed in a bag immersed in 
salt and witer, angwered well; or fhe surgical appliaace 
termėd Sponglo-pl[ine, a thick felt, backed by india-rübber, 
through which a well-tinned copper wire was threaded, so as to 


encompass 1tx whole circumference withoutinywhere prajesting r 


so as to touch the cuticle, The polès could hardly be too luge. 
A convenient form of Thomson gålwanometer Em graduated 
shunts, due to Dr. Kilper, was shown, and also à mmple but 
*effective instrumgnt for producing internaissions in the t at 
any required interval of time. [his apparatug conmsted of a 
e oe”? 
. . e e co 
. e .e* 
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metronoie with cgntactieces dipping into mercury-cups at 
each ortlllation, a, condenser. bei ed vnder tbe Instrument 
to md cf the extra curren so to equalire the phymo- 
logical drect of the maling and breaking currents, 

The measuremexft of iaduced currents presented con‘ ide able 
difftulties. The Conference at Haris recommended the use 
of standard induction-cuils, bnt this method does not give any 
tut arbitrary measures, | Dr. Stone had tied and showed a 
vacuum-tube, in which the tension of air culd be vaned by c m- 
bining it with a barometric-columf and a movable cistern. This 
gave a ready means of varying the force af the discharge, by 
ing it as a SE variable resistance, and had the mtere- ting 





results of slanting the "^ make-current" at a definite point, while 
allo the “ current,” which is UO an stronger, 
to pass een ¿ħe platinum points; thus o ining on induced 
current in one direction . Latterly he had adopted also 
condensers of definite capacity charged to definite potentials, 
The writers Were, however, rtill experimenting with another 
method, depending en Sjr W, Thomron’s determinations of 
spark-length, The mort practical method, at present, «eemed 
to be to pass AEN current of measured st ength éhrcugh 


NATURE ° . 


— 





an automatic commutator, which at alternate oscillations diverted 
it In one and the other dition. Tf there was any real physio- 
logical value in rapid reversals of direcion, as nas claimed by 
some experimenters, it c uld thn» be secured, without the use of 
an induction cun. * Another form 8f rotating-commutator was 
leo shown, in Which an ebonite cylinder, pressed on by +x 
springs at each qnaiter-turn connected, first, the condenser to 
the battery, so as t5 charge it, and then. di charged it through 
the patient. To obviate the necersity of employing a large 
. battery with the condencer emeuts, Planie’s tecondary 
battery could be charged in parallel position from a small Lumber 
of Grove's cells, and d through the conden: er in series. 
In all these contivances, however, as the curent gained in 
tension, it seemed to lose somewhat in chemical and catalytic 
power, and to a«similate gradua'ly to the static form, 

In the discussion which foilorred Mr. Preece pointed cut that 
the u e of electricity for curative p had adro ated 
as long ago as the year 1759, by John Wesley, and recommended 
the use of the dynanometer for the messuren ent «f. induced 
currents, as this insfrunent gave ii dications in the same duec- 
tion with all currents, ‘Prof. McLeod, Mr. Pitzgerald, ad 
Prof. Ayrton also made comment, on the paper. ` 





UNIVERSITY AND EDUCATIONAL 
. INTELLIGENCE 
CAMBRIDGE. —It is proposed to spend 300, extra within the 
nett three years for the follow ing objects at the Botanic Gardens: 
thinning the belt and groups of trees; raising the level of some 
unoccupied areas and sowing them with grass; replanting&he 
willow bed and making new. ; and he rc ee deii of fhe 
collection of trees, already good, so as to keep up its special 


reputation. 
Profi Hughes ba expressed to the Vice-Chancellor the 
serious difficulry f. in carrying on practical studies in the 


Woodwardian Museum without additional classroom accom- 





modatiqn, it is arranged that Mr. Keeping, the curator, shall 
fr om event and other advantage atc (ote opto. 
fêr hou: e-rent and other advantages attached to the ip. 
Prof. Humphry proj ores to tale clasres in Surgery during the 
Long Vacation, x 
. >. . 





SCIENTIFIC SERIALS e * 
ourm fae. Franklin Institute, Janvary.—A new odonto- 
^ , by erue pity d performance of the 
and machimry of the U.S. stegmer Dispatch, by chief- 
engineer P hep ae grea aati dmwing, by 


or@ula for the at of columns, by M. Merriman. — Chrono- 
logical table of Am patents, by E. Miltebrand. 

o Annalen der PRysth und Chemie, No. 2.—On tke elliptical 
polarisat! 
Schenck.— 
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rays ; the influence of the cathode’s form on the distriBation ot 
the Phosphereent light : Gemler-tubes; the -connection 
between density of gas and laer ipie val in Geisşler-tubes.; and 
the be:d-spectrum cf air, al by È. Goldstein.— On the forma-. 
tion ef peroxide of hydrogen during com n, hy A Schudler, ; 
Reply with regard tothe formation-heat of water, by the. 
sane. — The expan:ion of water through absorption of gases, by 
K. Angst om.— Theory of re£raction on a geometrical basit; by 


A. Kerber.—On the minimum of rotation of the ht-ray in 
ccmbined refracticn and. reflection at a sphere, by F. ler.— 
The minimum of deflection cf a light-ray by a pri m, md the 
minimum of time in refraction *of light, by the same.—On 
e'ectric shadows, by P. R:ess, ë 

Archives des Sciences Phyeques et Naturelles, Rebranry 15.— 
A hypothesis on the origin of species, M. ury. —Deter- 


mination of the quantity of organie substances contained in ` 
waters of the Rhône, by MAI. Graebe and Guye. — Dry plants 
fcund in mummies, Dr. Schweinfurth.—Study on the 
chemical comporition of albuminoid substances enel) Dy 
M. Danilewshy.—Swiss geological review for 1881, by M. 
Favre. f 
Fou nal de Physique, Febanary.—Thermodynamic acceleration 
of the earth's monon of, rotatian, by Sir W. Thom: on,—]mita- 
tion of the forces acting in a dielectnc, by M. Ele.—Electric 
lighting, by M. Foussereau.—Projection of the focus of the 
rism, by M. Crova.—On a phenomenon of Physiological optics, 
by MAI. Macé de Lepmay and Nicati. . FA 
Natura, February.— On the origin of metamers, by G. 
Cattaneo.—On the origin of electricity of thunder-clouds (con- 


tinued) by F. G. Nach.—Some notes on radlophony, by E. 
Mirabelli. - ; 


Riale Aatiteito Lombardo di Science e Lettere. Ren dicenti, vol.xv. - 
fasc, 1.—Rdumd of meteorolcgical observati: ns at Milan, in the 
Brera Ob.ervatory, by P. Firinui.— On lirear sy-tems, by F. 
Pertin£ a T 

Farc. 2.—New indicator, at a distance, of the temperature 
of an inclosore, by R. Fenmi.—On tno nummülitic deposits m 
the Pavian Apennines, by E. T. Taremelli. — Ph tes and 
wheat, try G. Cantoni, —On the theory of the diatomic «cale, by 
E. Beltiami.—Tke double quadratic transformstion of space and 
its application to non-Euclidean geometry of space (continued), 
by C F Aschieri.—Renlt, of cb-ervath ne during 1881 at the, 
Brera Otservatory, on the diurnal excuruons of the magnetic 
needle, by E. G Schiaperelli, 





SOCIETIES' AND. ACADEMIES 

LONDON , H 
Linnean Society, March 16 —Sir John Labbock, Bart., 
M.P., F.R.S., ident, in the chair.—Messrs, H. M. Brewer, 
V. L Chamberlain, ond A. P. Withiel Thomas were elected 
Fellows of the Soclety.—Mr. J. Wort n Smith called 
attention to certain very destructive A fungi new to 
England, vir. C wm australe, fatal to conifers, expecially 

Thuyas and Jraria furiformis, a great pest to grass in Kent aad |- 
Sussex. ‘The latter-plant is popularly supposed to induce a 
disease similar to diphtherla, and ad to fatal to cattle. 
raria frequently grows on anmal substances, dead and Erving, 

as on larvæ and pupæ cfichneumors, piden moths, wasps, &c.— _ 
Mr. Smith showed a bee caught alive in this country, and having 
a-[rofuse growth of tke /sarra-condition cf the Cordiceis sphece- 
cephala, Wat Indian form, the latter genus being decl 
ied to C'evice/:, or Ergot.—Dr. Francis Day read a paper 
upon the Salmones found in the Brith I.les, remarking how 
great changes are occasioned by retaining any of them in unsuit- 


able He objected to the angmenta in number of’ 
be British forms of migratory ‘out, from to seven, as 
mgfie by Dr. Günther, that we merely two, 


possess 
The Loghleven trout, which is in reality a marine form, accli- 
matized to fresh water, whereas,the remainder are solely trout 
races of the common brook 'ftout. —A most in fact was 
brought forward, viz, that Mr. Arthur, in New Zealand, having 
lately examined the trout which wereeintroduced there in 1869 - 


from ova inally obtained from the, Thames and the west 
of England, found t structural changes had taken place. 
Tte in que tion, ver, living in different streams in 


New Zealand had also assured local of sire and 
change of form ; dnd, doubtless due te i1 creared food, the annvak 


thy bd i l T I 
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m ds M eL pain gum of potential necessary for a 
various 





inciement of weight Had rsen frem I$ to 2} poundi, and an 

example had been seem wej 20. mare The cœoal ap- 

rege hitherto held as kighif o species wire fond ang- 
from 33 to 50, as exemplified in British fish, to fram 43 

to 54 in the ew Zealand examples, therefore showing that 

dé are inconstant as to mumber. Having alluded to the 

different species, Dr. Day concluded that, as the various species 


of non- trout, accepted by Dr, Gunther, int 
aod coe hybrids are not sterile, such gives in 




























discharge to take place the disk and burnerscould be 
measured for each of the made, The effect 
of the distance between the and burner was eare- 
fall} noted ‘amongst other effects; but the most curious resulta 
seemed to be the marked difference in the behaviours of the 
flame under infinence of the charged body according as the 
flame was luminous or non-luminous, or according as the charge 


reason for supposing these various forms are | races, and not | flame was speaking) affected similarly by the negative 
diferent spece’: that if thoy are eal diate division | and positive e luminous flame gave 
has not proceeded sufficiently far, because ths or form | in these cases, being wn ferearas the negatwrely charged disk 


of trout with asthickened middle coat of the stomach, has been 
termed Salma, stemachicus, Gunther, whereas the great lake 
trout with a thickened stomach, and the Charr having a similarly 
transformed , have not yet been differentiated into species. 
Dr. Day conzders that all our non- freshwater trout 
(including the Loch Leven) are m Bars et oe 
breeding wilbP produce mongrels, in w sterility not 
anticipated, while introd new races ig in M Lene e 
of preventing breeding in and in) will not be of much benefit to 
fisheries, unle- the food is in exceas of local t& for if 
not the nevw-comera will revert to the çolour, form, and size of 
the original tenants of the*water.—Two papers by Mr. Charles 
Darwin—(1:) on the action of carbonate of ammonia on the 
roots of certain pints; and (2) the influence of carbonate of 
ammonia on chl 1] bodies were read, abstracts of Meg d 

im last week NATURE. —The twelfth part of.the Rev, 
Boog Water's contributions to the mollusca of the Challenger 
Expedition was also read.. 


Geological Society, Mffch 8.—J. W. Hulke, F.R.S., pre- 
sident, in the*chair.—George Clementson Greenwell and John 


asif dominated byes’ blow-pipe blast&buf being forced 
down upon the b of cis base one the dilk was positively 
The electrometer readings aho showed int 
variations, being in general ter when the dusk was 
negatively than when it was chapel positively—Mr, J. M - 
lane, B.Sc., read a paper entitled observations on vegetable and 
animal cells, their structure, division, and history (Part 1). The 
@ealt with the cells of Chara, a nucléts, nucleolus, and 
onucleolus being shown to be present in all the active cells 
of the apical bud. After division ff the tub-apical cell into 
node and internode, the former continued to divide, while. the 
latter was completely arregted, though the earlier steps in divi- 
sion were taken, so that by virtue of the stead proliferation 
of the endonucleous and nucleolus the nude: such inter- 
nodal cells as the third rethoved from the apex were multinu- 
cleolar. These nucles then divided in the manner figured by 
Johow, so that the sixth internodal cell might be multinuclear, 
with multinucleolar nuclei. This same p was shown 


nucleus, depositing in so doing a tum, and forming a nuclear 
spindle or barrel, which is most evident where the cell is most 


contents after cessation of cell division, which seemed to be 
universal among plants, relative nutrition was considered an 
important factor—cells with only a moderate supply of pabulum 
remaining multinucleolar, and the more highly nourished becom- 
ing nl ancien, 2 state of plant-cells which the author regarded 
as being commoner than hed, even recently, been supposed.— 
Mr. Patrick Geddes communicated a paper by Mr. F. E. Bed- 
dard, B.A., Oxon, on some ts in the anatomy of theenervous 

of the pond-anail«s Planorbis and Lymnseos.—Mr. E. 
Sang, if & paper entitled ' A Critical Examination of Tào 
Cases of Unusual Atmospheric Refraction described by Prof. 
Vinge,” argued that, as the drawings represented in their de-ign 
and per-pective nothing that could ever be seen, and as the dia- 
grams and verbal descriptions were not consistent with each 
other, the well-known phenomena described by Vince were not 
cases of at all.—Prof. Crum Brown a description by 
the patient of a case of dyspeptic vertigo, and added In 
a few sentences the physiological exstat of the curious sensa- 
tions experienced, — . " 


è Boston, U.S.A. . 


Amerloan Academy of Arts and Sciences, Februgry 9. 
— President Lovering in the chatr.—Prof, A. E. Dolbeor er- 


& porphyritle granite occurred 
the one, partly in the other. Of late he had seen 
e described minutely, thus pro the 

correctness of his supposidon.—The geology of Madeira, J. 
S. Madeira consists almost wholly of sheets 


and red bole, cut by tri dykes. In the central part of 
the island is & horse-shoe-shaped valley, more than four miles in 
diameter, its bed 2500 feet ve the sea, its precipitous walls 
fall feet high, rising here and there to yet greater elevations, 
and ing a central int in the mountain system of the island. 
This the author as the basal wreck of a volcanic moun- 
tain, blown into the alr by an explos'on of exceptional violence, 
Fragments of the slopes of score, which once com the 
. inner shell, remain on the peaks s this amphitheatre. 
The dykes here are trachyte. The author describes a limestone 
exposed in one place beneath the besalts, and referred to the 
Upper Mi and & plant-bearing bed associated with them, 

i onil of ences still living in the islands, some of 
which have been wrongly referred to extinct forms, In conclu- 
sion, the author remarked upon the almost infinite variability of 
the genus Rebus, and the difficulty of distinguishing its s 
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uhmkorf coll; the other plate can vibratg, and? is econnected 
with the other terminal of the oil. When a tranamitter is 


Victoria (Philpsophical) Institute, March 30.—4À peper,| placed in the primary circuit of the Ruhmkorf" coil, the attract 


on '* Climatic Influences as Organic Life" was read gy | tions between the two metalic plates reproduce the sqund-waves 

Dr. Gordon, C.B., honorary hysician to the Queen, sent into the transmitter. Conversation has beed carried on over 
. - Ep a 250 miles of lend lings and 350 miles of sulftnerged cable 

l ra INjURGH 7 the aid of thig instrument.-— Prof. F. W, Putmen, curator of the 

Royal Society, March 6.— Prof? Fleming enkin, vice-pre- | Peabody Museum of" Archæol at Cambridge, @xhibited a 

sident, in the chair.—Dr, Macfarlane communicated the results number of specimens of tery cf the moundfbailders of Nerth 

which he and Mr. D. Rint@ul had oftained from expefiments on | America, which ill conventionglisms in ancient American 


the effect of fiame on the electric dicharge. A circular disk 


art —An interference prism for producifg énterference strise was * 
was supported near a Bunsen burner onga insulating rod, the 


exhibited by Mr. C. E. Kelley. This consisted of twa ef 
separated at-one end by one thickness of tinfpil, and at 
e other hy two thickmesres of foil. By sliding the in 
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e. 
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prism 

front of theslit of, a pe, an number “of striæ 

could he profluced —Mr. N, D C. Haga E Maxwell’, We 
e. e" 
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$^ *"— : 
law ofdistnbution of energy among the particles of a gas from 
the prnciple.of least action.—The following papers were pre- 
sented, by. £..H. B. Hill, of Harvard University : Dibrotn- 
acrylic*acid.; relatiof of dibromacrylic acid to two different 
E beompropioné acids ; certain tetra-substituted propionic acids ; 
on the constitution of the substituted acrylic acids. —Dr. Aca Gray, 
of Harvard: Univer-ity, contributed 
Solidago and Aster , opine arteeuice, &c., characters of new 
x pona Ier from recent collechons in Arirona and adjacent 
istict*. 
ê VIENNA 


. 

Imperial Ynstisate of Geology, February 21.—The fol- 
lowing papers were read :—F. v. Haner, dè ghe meteorites of 
Mocs (Pransylvanta).—Th. Fuchs, Bathymetrical distribution of 
the deep-sea fauna.—A. Bitter, on the Tertiary formation of the 
Vicentinian Alpag—Prof. Srabo, 
us to determine the trachytes‘io their chronological relation. 

March 7.—F. v. Hauer, oommunications on the Rhettic fossils 
of:the Liguran Alps —O. Lenz, on a ge»logical map of 
Western -A'ricas— V. Uhlig, on the Cephalopod fauna e the 
strata of Rossfeld. $ 


a 

Imperial Academy of Sciences, March 9.—L. T. Fitringer 
in the chur.— f he follow ing pepers were read :—E. Henng, con- 
tributions to geo nerve and mule phymology. Partir. 
nerve excitation afid reree current. —R; Sehran, auxiliary tables 
to chronology.—L. Heitinger, preliminary note on glutamic acid 
and pyrrol. 

March 16.—L. T. Fitzinger in the chair.—Ph. Knoll, contribu- 
tions to the theory of re @iratory innervation. Part i. respiration 
during excitation of the cervical part of vagus by its own current,— 
T. V. Janovaky, on sulphonic acids of arobenrol.—V. Zepharo- 
vich, supplement to the already published crystal forms of some 
camphor-derivates, especially on the forms of camphor-bibro- 
mide.—M. Tullicb, a sealed packet dealing with a mechanical 
problem; —E. v. Dunikowski, on the Spongie, Radiolarig, aud 
Foraminifera: of the Lower Linrsic strata o the .'* Schafberg,” 
near .— T. Kachler and T; Spitzer, on two isomeric 
camphar bibromides from camphor monobromide. —L..v. Pebal, 
on the use of electromagnets for mechanical separation: of 
minerals.—E. Brucke, on testing-uree by ovabc ncid. —E. 
Stefan, on the magnetic screen-achon of “iron.—K. Ginzel, 
axtronomical researches- on eclipsex—A. v. Obermayer, on the 
diffusion of gases, Part ii. 


TARIS 
Academy of Sciences, March 20.—A.. Jamin in the char. 
—The following papers were read : —On some applications of 


the theory of elliptic functions, by M. Hermite,—Double decom- 
positions of haloid ralts of mercury ; conclusions, by M. Ber- 
thelot.—Note on the use of superphosphates on calcareous soils pf 
the south coast of France, by M. de Gasparin. The practice has 
sprang up there within the last two or three years ; 1t proves bene- 
ficial to natural or artificial meadows. In a commercial super: 
phosphate'analysed, the author found two parts, out of twelve, 
of phosphonic acid, engaged in the state of phosphates insoluble 
in water ; and ten in that of trihydrated phosphate, to which the 
agricultugal effects are due. The lime and part of the iron were 
in the state of sulphates.—Letter of N. Fuss on large objectives, 
fofind by M. Truchot among the papers of Romme, Member of 
the Ceovention, by M. Faye. Fuss, an eminent member of the 
St. Petersburg Academy, consulted by Romme, indicated the 
limits fen attainable, and gave precise calculations, by Euler's 
method, of a triple objective, 16 inches diameter, of short focul, 
with six well-conceived oculars. Romme probably jneapt to 
excife, by, Fusys letter, the emulation of French opticians, but 
events madè him lose mght of [his.— Theory explicative of the 
climatological sége observed in France on the Oceanic coast 
since 1880, and the disappearance of the sagline on this coast 
since the «are. fme, by M. Blavier. " See our Notes-last week. 
The supposed displgcement of the Gulf Stream is attributed to an 
eXceptional quantity of ice mn the region of Dayis Straits, obstruct- 
ing the polar t.—On theaction of deformation throng! shock, 
* CO with that through continuous by M. Marchal.— 
O hat vatons of ie planets 221 and 22 pm Observatory, 
by M. Bigeurdan.—On ,bypercycles, M. ; 
e theory of uniform*functions of a variable.by M. Mittag 
Lefer. —Oh mechanical integration, by M; Abakanowicz: e 
describes am apparatu demonstrating Yhe-pringiple of his. integ- 
rators* (a, ppimciple lately eapplied by : ).—eRelation 
epetween the law gf Bougner-Masran ahd’. 


e following : Studies of | 


on the principles which enable - 


—Qn*: 


thes phepémenon of: 











MM. Mact de Lépinay and Nicat ThB (aw 
sp&ctial radiations (at least within 
the limits of experiment). The gon-{ant iatio indicated: in it is. 
the sewe for all radiations of wave-l greater than A = 5°12 
x l0- Pap ; beyond that, the ratio increaces towards: 
the violet. Observations 2 s of a recent note, by M. Violle, 
on the boiling temperature of zinc, by M. Troost. M. Violle, 
seems to have overlooked later experiments by MM. Deville and 
Troost, an gaye a figure (942°) little different fram that ob- 
tamed by M. Becquerel. — On aew combinations of-nltric acid 
and acetic acid witweammonia, by M. Troost. He indicates two 
of each lind, and their pert'es.—A chon of acid solutions on 
protoxide cf tn, by AL. Ditte —Action of ozone on «alts of 
manganese, by M. Macuenne. Ozone eanly produces trans- 
formation of protoxide of manganese into permamganic acid, 
conformably to thermal theory; and the transformation is com- 
iplete.—Hect of formation of rulphocyanic acid: and some sul- 
phocyanates, by M. Joannis —On the clarification of must for 
manufacture of champagne, by M. Jean. For this it ls- 
necessary to determine the amount of tannin “which will 
be made insoluble by albuminoid matters, and the amount 
necessary to precipitate the whole of the gelatine added 
in fimng. M. Jean uses a titrated solution of iodine 
for the .—On the Kola nut, or Gourou, or Om- 
béne (seeds of Srteremha acumina/a, Pal. de Bauvols), by 
MM. Heclel and Schhgdenhauffen. This put, playing in 
Afia ase hke that of. dfatéand Coca in America, contams 
more cafcire than the best coffees, and, wholly*in the free state ; 
a good deal of theobrom:ne, and a notable quantity of glucose ; 
it has thiee times the starch of seeds of Theobroma, little fatty 
matter, a «pecial tannin, and a red colourmg matter.-On the 
richness in hemoglobin of the blood*of animals living in high 
regions, by M. Bert. While the maximum quanti of oxygen: 
absorbable by, blood of herbivorous mammalia in France is: 
Ioec, to I2€ c. per 102 c.c. of blood, he finds the blood of 
«everal animals (lama, alpaca, stag, sheep, &c. above Paz, 
Boljvia, which is 3700 m. high, capable of absorbing amounts. 
from 16a c.c. tc ar'6cc. These latter have thus a more - 
of. their life,—On pancreatic. 


Purkinje, by 
applies to each of the simple 


Ma crontineus tole D: B5 recently annvecket the:menageric of. 





is.—On the bercmetric heights of January, 17, 1882, and 

of the year 1821, in the South of France, by M. Vignier. 
CONTENTS Pag: 
Onicixs or Excuum History. By Epwaxp B. Tvroz, FR 501 
Worms OM THE hÍICROSCOPE. sses lat Kee AR ac Mae d 503 

Dor Boox SHELF ;— Š 

"Wiezner'a “ Elemente dez Anatomie und Physiologie der Pfianron" 5o03 
Ball's '' Sounds snd their Relations”. . 25. s s 9 et 503 


LETTES TO THE bDI1OX :— 
Conservation 


Solar Energy —E DouGLAS ARCHIRALD , Dr. C. 


S^. uou au i cce aedes uc d Moin es 
Review cf " Anatotle on the Parts of Animale '^—A Correction — ae 
Dr. BzwJAxIK Warp RicHARDGON, F R Qu A ee ter i E 
Deep-Sea Eiploration in the Mediterranean —Prof. HoexaY 
Hirnver GIGLIOLI e s e. e i T we wig S 
The Basque Whale in the Mediterranoan.— Prof. Hewny HiLLYER 
GiGLIQLI s s s 6 s s s ot ot n ON cw. ee 5 5. OS 
Wind Measurements —C. H. RoxAxzs; RicHAxD B. Pxossum . 505 
Vivisection.—T ux WEITER OF THE ARTICLE OX `‘ VIYISECTION Ps 
H.H'Jomxsros ; W. S.; AxTHUR Nicos . . e.. 5 
Phenology—An Appeal—Drs H. Horrwaww and Eaom Imme . 506 
Rime Cloud obse-ved in a Balloon —Dr. Hurmawn Korr ves EDT 
Water m Australia —F. T " P e POT 
` The Solar Spectrum m a Hall Storm I XOMAMES 507 
Temporary Retinal Effocts.— 7. Ramp Carrom. -. ss + + + SOT 
Specific Hesg and Thermal! Conductivity. H. G. MADAN . . 
* Rookeres.— [ne Ava iow EA, EE ae pi 
A means of Saving some Lives m Chery Explosions —D. Ruys 
ONES. » ess osser ee ou t! £90 t t9 ». 5 
Ecowoxic&GxoLoGgv or Imma. s e e- we] e st ot] n! n9 y8 
Parcrous Coran. By Prof. H. N Moserey, F R.S . . . -. so 410 
Maxni's Skzr-Acrinc Frxr-ExTGM With Ilwrirations) . s11 
Art MxTAL Work or Jama . s. eee ew ry Lar 4 514 
Evecrarciry AT THE CrvstaL PALACE, JIL (With [lustration) s15 
Norm. . 1 - - e.. a OL. s.: eon onm ot ot n8 95 n9 517 
Our ASTRONOMICAL COLUMN Z— 
€ Tho Great,Come: af S81... . .. Aa: c" oo RANA « 519 
e A Now,Cumet . e.» oro or tme t tr rtmtt tg] gso- 
MuxpiICAÉÉLECTAIQIT 4 . 4 ee e e trn t n ssr 
Usnverstry AWD ECUQATIOMAL IETELLIQENCE . . e.> 513 
SaxwrmicéERIALS $ . 20. 4 ee e ot ttt t t st s: 
SocrETIES AND dou a vesc MER co o | ^E iw GE gh UR sen. 


| NALURE 


of 
525 





THURSDAY, APRIL 6, 1882 . 


m —M Áo ————— 
THE ORIGIN OF THE SIGNS OF THE ZODIAC 
The Unicorn: a Mythological Investigation, By Robt. 

Brown, Jun. (London: Longmans, Green, and Co., 

1881.) © 
Astral Origin of the Emblems and Hebrew Alphabet. 

By J. H. Broome. (London: Edw. Stanford, 1881.) 
I is perhaps unjust to Mr. Brown's very attractive and 

suggegtive book to couple it with the wild and 
ignorant lucubrations of the Rev. J. H. Broome: Mr. 
Brown has collected his facts from the latest and best 
authorities, and displays a wonderful amount of wide 
reading. is main object is to show that the unicorn of 
heraldry is the last faded representative of the horned 
moon of early mythology who struggles in vain with the 
solar lion, and among other cupgious points which he 
seems to have made cléar is that the 7riguetra of Sicily, 
- the three legs of the Isle of Man, is the lunar ass of the 
Bundehesh with the triple legs. His book supplies 
another illustration of the close connection that exists 
between mythical astronomy and mythical zoology. As 
for Mr. Broome it is stifficient to say that he supposes the 
square Hebrew characters to constitute an independent 
alphabet of early origin, and the zodiac of Denderah to 
be “the oldest planisphere in the world, apparently 
referring to a time when the winter solstice, 4000 B.C, 
was quitting Pisces to enter Aquarius." Before he agmin 
commits himself to print, a study of some elementary 
' work on the history of the alphabet, as well as some 
acquaintance with Hebrew and Arabic, would be ad- 
visable. 

The subject, however, which he has attempted to 
handle is really an interesting one. The origin of the 
signs of the zodiac is a question which we have but 
recently obtained materials for answering. Even the 
origin and meaning of the symbols by which they are 
represented are unknown to most of those who are in the 
habit of using them. Some of these symbols, certainly, 
are plain enough: it is not difficult, for instance, to disi 
cover tbe horns of the bull in the symbol of Taurus, or 
the arrow in that of Sagittarius. But the meaning of 
others, such as the symbols of Virgo, of Scorpio, or of 
Capricornus, is not so self evident. These symbols, how- 
ever, ‘are of comparatively modern invention, and first 
came into use along with the symbols still employed by 
astronomers to denote the planets. In an interesting 
article upon the latter in La Nature last January, it is 
pointed out that they cannot be traced further back than 
the tenth century, and owe their origin to the connection 
the alchemists believed to exist between the planets and 
the metals The precise forms of the symkols were not 
fixed immediately, and Retronne (Revue archéologigu?, 
liL p. 261, 1846) maintains that at first the initial letters 
of the names of the planetq were employed, of which the 
Greek Z, still representing Z@bs oy Jupiter, is the sole 
survival ‘The symbols of Mercury, of Venus, of Mars, 
and of Saturn are respectively pictures of thé caduceus, 
the mirror, the spear and shield, gud the sickle whicle 
characterised the deities after whom the planets were" 
named. The cross which surmount the glape of the 

VOL. xxv.—No. 649 , . 
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earth points to Christian influeace, apd is probably not 
older than the sixteenth century, while the trident of 
Neptune has been subsfltuted for the L. and J. of the 
name of Le Verrier only within the las half-century, and 
the symbol of Uranus is dittle more than the initia”H of 
the name of Herschel. 

But modern though the symbols of the planets and 
zodiacal signs may-be, it is quite otherwise with the signs | 
themselves, and the majority of the names by which we 
still call them. Recent’ research has shown that ihe 
general voice of classical antiquity was réght fn regarding 
the Chaldeans a$ the first to map out th&path of the sun 
during the year into separate regions, or constellations. 
Copies made by Assyrian scribes of older Babylonian 
works on astronomy have been found in the library of 
Nineveh, and are now in the British Museum. From 
theseewe may form some idea of the astronomical notions 
which prevailed among the Babylonians 4000 years ago, 
as well as trace almost to their beginning the so-called 
Signs ofthe Zodiac. , 

The primitive population of Babylonia, now known by 
the name of Accadians, did not belong to the Semitic 
race, but spoke an agglutinative language like the Finns 
or Turks of to-day. It was they who first made Chaldea 
famous for its study of astronomy, and it is to them that 
the Signs of the Zodiac are due. » Each sign represented 
a month of thirty days, and the signs and months were 
accordingly called by common names. As far back as 
our records carry us the year began with Aries, but we 
have indications that the names of the zodiacal signs 
were originally given in that remote epoch when the 
vernal equinox still coincided with the entrance of the 


.san into Taurus. At all events the Accadian name of 


the second month and second: sign is that of “ the direct- 
ing Bull," a name which could have a signification only 
when the Bull directed the course of the year. 

Why the opening of the year was thus placed under 


the protection of the Bull we are now able to explain. The : 


ecliptic, or * path of the sun" asitis sometimes expressly 
called, was also termed “the furrow of heaven," and the 
planet Jupiter was commonly known as “the planet of 
the furrow of heaven," or “the bull of the sun.” The 
sun-god, Merodach, when regarded as passing through 
the zodiacal signs, was addressed as' Gudibir, “the bull 
of light," which must, therefore, have been another way 
of naming the ecliptic. Since the Accadian term for 
planet literally signified’“ old sheep,” while ‘Arcturus, the 
Bootes gf the Greeks, was called “the shepherd of the 
heavenly flock," it is evident that the agricultural popula- 
tion of early Babylonia lodked upon the sky asea vast 
field Mure pansies flocks and herds, where the sun, like a 
foilite Bull, " the plough through the bright 
furrow ati heaven. The belief that the c@legifil bodies 
were animals was not confined to the Accadians ; we find 
it prevailing among ufcultivated tribes all over the world. 
The only way in which primitive man was lbI$ to explain 
the motion of the stars afd planets Was by suppqging 
them to bé'endowed with the same life as the animals by 
whom he was surrounded. 

"The origin of the name of Aries is less, clear. In 
Accadian the sign is called “he whedwells on ‘the altar of 

uprightness," and is gxplained to mear thé god Bel, 
Essai) we havé here an allusion tothe AssyrofPhasgician 
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legend of the sacgifice «y Bel of his only son, the Sun- 
‘god, for whom a later and more humane age substituted 
the rame In the tariffs of and Marseilles a 
ram fakes the plaee of the human victim of the earlier 
cult." . 

The usual Accadian name of the third month was that 
‘of bricks,” on account of the suitableness of May for 


a house-building; but I have also found it called “the 


double one,” in reference probably to the twin stars which 
were supp to preside over it Gemini is of course 
the modern descendant of this title. Cancer I cannot 
account for, an&'the name was perhaps of Greek origin, 
like Libra, which, as we leern from Achilles Tatius, was 
originally denominated the Claw of the Scorpion. Leo 
is at present equally obscure, but Virgo goes back to the 
Accadian sign of “the errand of Istar," a name due to 
the belief thet 4t was in August that the géddess 
Astarte descended into Hades in search of her betrothed, 
the Sun-god Tammuz or Adonis, who had been slain by 
the boar's tusk. Jhe month and sign which follow were 
dedicated to “ the illustrious mound,” the building of the 
tower of Babel being believed to correspond with the 
autumnal equinox. “The scorpion" was the chief star 
of the next month, the usual name of which, “the month 
which faces the beginning (of the year)," seems to prove 
unmistakably that the year began with Tanrus when the 
Accadians first named the months and signs. I cannot 
explain Sagittarius, but the goat was the Accadian name 
of the constellation Capricornus, and “the rainy season ” 
was the title given to the month which was watched over 
by Aquarius, Finally, ‘‘the month of sowing ? was that 
in which the Sun-god in his journey through heaven was 
called “ the fish of Hea,’ the god of the sea.e ^ 
* Tt is evident from this that several of the names had a 
mythological parentage, and were due to the fact that 
certain myths were localised, as it were, in particular 
months. But other names equally clearly originated in 
` the peculiarities of the season when the sun was in a 
spetlal sign of the zodiac. This is certainly the case with 
Aquarius, and it is probable that fish were particularly 
abundant under Pisces when the lowlands of Babylonja 
had been inundated by the rains. . Other names, again, 
were derived from the chief stars which lay near the path 
of the sun; and the*stars, as we bave seen, were imagined 
to be endowed with life and so compared with the animals 
of this nether earth. Among the names of the stars pre- 
to us in the Assyrian’ tablets, a large proportion 
are those of beasts and birds., It was these which gave 
the signs of the zodiac their zoological appearance, and 
caused the whole circle of sifns to be, designated by the 
Greeks the (a&axós, or “circle of animals”, 
dre m AH. Jea 





“e THE GEOLOGY OF SUTHERLAND 
Geological "ani Mineralogical Map of Sutherland. By 
eM, Foster Heddle, M.D., F.R.S.E.,,&c, President of 
the Minggalogical Society of Great Britain aħd Ireland. 
A F YTHING welating to tho Geology of Sutherland 
has g great interest for British geologists. It was 
there that the battl@ of the “ North-West Succession” 
was fougift owt by, Murchison, whose conclusions hay 
been pcquitsced in by most geologiste. ‘Notwithstanding 
* e - 
e. no 
* e . . 


the evident simplicity of the structure of the country, 
there have always been some who have demurred from 
his inte?pretation, and who, djscgeering a few inaccuracies 
in his work, have endeavoured to invalidate its general 
results. The last phase of this dissent has just appearéd 
in ‘the farm of a geological and: mineralogical map by 
Prof. Heddle, and accompanying papers on the Geognosy 
of Sutherland, published in the Mineralogical *Magasine. 
The map clearly shows a lower gneiss separated by the 
wreck of a wide-spread uncenformable formation of 
sandstones and conglomerates from a higher group of 
quartzites, limestones, and schists. Thus fap it corrobo- 
rates Sir Roderick. The author however tries to prove 
from the evidence afforded by chemical analysis that the 
Durness limestone with its lower Silurian fossils has no 
relation to any other rocks in the country, «end conse- 
quently that there is no evidence of any other part of the 
Highland rocks belonging to the Silurian system. For 
pus informatión we require to have’ recourse to the 

* papers," as the map ‘only indicates that the Erribol and 
Assynt liméstones, which Murchison and most geologists 
have identified with those of Durnesg are dolomitic. 
They are therefore expressed byedifferent colours. The 
physical and palseontological evidence, however, appears 
to be entirely against this notion. * 

It is probably quite true, as Murchison himgelf pointed 
out, that at Durness the junctions of the limestone with 
surrounding rocks, whether upper or lower, are chiefly 
lines of fault. But it is no less certain, from the same 
testimony, that this limestone, with its admittedly Lower 
Silurian fossils, is seen to ‘lie 'conformably upon and to 
form part of a lower quartzite, and itself to contain bands 
of quartzite, No later rock is seen to lie upon the lime- 


‘stone at Durness ; but most geologists who have visited : 


the locality appear to have no hesitatloh in identifying 
this limestone with the band which runs on the top of the 
lower quartzite from Erribol through Assynt far into 
Ross-shire. Dr. Heddle maintains that the identification 
must be wrong because chemical analysis shows the com- 
position of the limestone to be different. Chemical 
analysis, though a useful help, is not always a safe basis 
for stratigraphical work. Inthe face of distinct palmon- , 
tological facts, it must at once be set aside. Some of the 
same fossils which occur in the Durness Limegtone are 
found also in strata associated.with the Erribol and 
Assynt Limestones, The Serpulites Maccullochii, so 
characteristic a fossil of the zone immediately below the 
Assynt Limestone, occurs also in the limestone of Dur- 
ness. Orthoceratites have been detected in the limestone 
of Assynt The cause of the difference in composition 
between the rocks at Durness and: in Assynt may very 
properly be made the subject of chemical investigation, 
but all the analyses in the world cannot overturn the 
evidence of gecognisable fossils. 

* The Assynt and Durness arch is the only part of Dr. 
Heddle’s map which has been worked ‘out in detail, and 
which gives a fair idea of the, geological structure of the 
ground. On a map of sufh a scale as half an inch to a 
mile, one would naturally have ted marked petro- 
graphical , and the general sition of the rocks, 
So have been clearly gistinguished. MVE DES eee 
"the axfthor has not availed himself of the opportunity | 

e = “elude,” 4th edit. p 165 Coin) 
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scientific names are printed im thig report: the initial 
letters of all the generic terms are printed in lôwer case, 
and not, as is the univdrsal custom, with a capital letter ; 
and thus not only the usefulness, byt the appeaumce of 
the book, is interfered with. We Ycquit the athor of 
blame in this matter, for he may never have seen the 
proofs; but the reader for press, with the list of Ful 
plants which appears on page 256 before him is without 
excuse. 

Fruit is plentiful in Fiji, and! might with cae 
tage be exported, especially bananas, pine-apples an 
Mange Attention is called to the necessfty ef re-toresting. 
Of the agri products, mention $s made of copra, 
sugar, cotton, aize, tobacco, and coffee, Of copra, the 
dried kernel of cocoa-nuts, there was exported in 1878 
122,1947. worth, but little ol was made, the copra paying 
better. The sugar crop is steadily on the increase: for 
1880 1t was estimated to produce 60,0007., and when fully 
developed, Mr. Horne estimates a possible yearly make 
of bout 200,000 tons. Coffee-trees thrive well, and the 
coffee export in time will be nd only to sugar. Cotton 
is being displaced by the sugdr-cane. The trees yielding 
caoutchouc in Fiji are Apocynaceous, belonging to the 

nera Tabernemontaéna and Alston. The Fijians col- 
ject the juice which exudes from the Broken leaves and 
branches in their mouths. Several mouthfuls are then 
rolled into a ball, and the juice congeals so quickly that 
it requires very little working with the fingers before it is 
dry and ready for the market. Sdtnples sent to England 
were priced as high as as. 67. a pound. Sandal-wood is 
becoming scarcer and dearer each year in Fiji; in 1878 it 
was w tod, a ton. f 

In an appendix we find a series of propositions for a 
forest crdinance for Fiji, which, carried into effect, would 
no doubt be of great service to this British colony. 


offered by the map, nor of his advantage in possessing so 
. extensive a knowledge of mineralogy. He night as well 
have used a map one.fourth the size, which would have 
given all the detail he has published, in sufficient minute- 
ness for the illustration of his papers. It is extradtdinary, 
For instance, that not the slightest indication of stricture 
is given, over the whole of the area of the older gneiss, 
Nò one can tell from the map, that the strike of this rock 
is nearly at right angles to that ofall the other rocks. It 
is equally remarkable, that where indfcations of structure 
have been inserted, they are, in -some cases at least, 
obviòusly imaginary. Lines of fault are recklessly drawn 
along thé'bottom of lakes, where they could not possibly 
have been observed, and where, as they coincide with the 
strike of almost vertical beds, they would be extremely 
difficult fo prove, even if the rocks were visible all the 
_Way. It is hard to understand why they should have 
-been inserted, unless to support some theory of lake- 
formation, à 

Besides the more.detailed mapping of the Durness 
and Assynt areas, the map makes a. few additions tó our 
knowledge, stich as a greater extension of the Cambrian 
or Torridon sandstome, and the existence of a solitary 
outlier of Old Red Sandstone in the centre of Suther- 
landshire. . 

The writer of thé pres€nt noticehas not had an opportunity 
of visiting the ground, but he is under the belief that the 
west of Sutherlandshire exhibits on a great scale the 
phenomena of glaciation. One would naturally look for 
indications of the moraines and other traces of old 
glaciers on so large a map, but these superficial markings 

. are likewise conspicuous here by their absence, Only 
one moraine is marked by Dr. Heddle. Is this the only 
one in the county? 

The index of colours is a model of confusion. The old 

' gneiss is placed at the top, then in succession come the 
rest of the rocks up to the Old Red Sandstone, followed 
in reverse order by the Upper Oolite and lower members 
of the Jurassic system, Trias, the Durness limestone, 
Syenits, Granite, Porphyry, and Eruptive rocks. A 
more serious defect still is the want of acknowledgment 
of the sources of information from which the map has 
been largely compiled. The maps and papers of Maccul- 
loch, Murchison, Nicol, Geikie, and Judd, have all been 
made use of, and this should have been conspicuously 
stated on the map itself. 











































LETTERS TO THE EDITOR 
[The Editemades not hola Atmself responsible for opinions expressed 
by Ass correspondents, Neither can he nnda take to return, 
or te correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications, 
[The Hater sergently requests correspessdents to kee their leurs 
- as skeri as possible, The pressure on his space is so gren 
that it is impossible otherwise te ensure the appearance coem 
of communications containing interesting ama na el facts.) 
On a Perpetual Form of Secondary Cell 
e LHAVE succeeded, after many fruitless attempts, in discover- 
ang an indestructible material which can be substituted for lead, 
M ne negitiye: or - plate of the Faure accumn- 
mr sacrifi any of thé extraordinary good qnalities 
w excellent form of secondary couple possesses, excepting 
i construction, 


oniy its elieapnes of 

only substance which I have yet found to be such an 
effective substitute for the lead-plate, is platinum-foil, which has 

been coked at a high heat with lampblack for some days in a 
pottesy kiln, until its smooth surface becomes thereby roughened e 
with aedull drossy coat. To whatever assimilation of rgetalloids * 
from the pure lampblaok, or from the kiln-furnace gases, this 
surface-alteration of the clean*platinum is due, it seems probable 
“that the electrolytic in the charging process removes the 


sy pa platinum-surface in the fine state df 
nearly fholecular s ion nesessary for f 1g conducting- 


result is a current of very nedtly the same copious quantity, -or 
density of flow, and ofdearly the same tensión and storage cAipe- 


and of charging and discharging a Faure accumulator with lead . 


e 
The proces:es Gf maturing or “forming " the coked platnum- 

plate, and of 2nd Dri ferm ies fhe, 
ie, a lead one, At the sime time, if leakage 

action is not entirely prevented, it must at least be ro- 
duced to a minimum on a plate of plaza, and fuch a plate b 
not liable, like a lead one, to suffer ual destruetion by, occa- 

accidental want of wat attention against over- 
charging it, - * o - e . 

. ` 
n : e e. . e e ». 
e e e . e° . 








OUR BOOK SHELF 
A Year in Fiji; or, An In iry into the Botanical, Apri- 
cultural, and. Fo pe qct iae of the Colony. a 
ohn Horne, F.L.S, Mauritius, (London: for Her 
jesty's Stationery Office, 1881.) 
THIS report gives an extremely interestin sketch of the 
food products of the Fijis.- Mr. Hornes tour, whj 
occupied tg was nfhde ud and he was specially 
commissioned to rt on the sugar cul in th 
. islands, gi ' n B 
Beginning with an accounteof his tour throu h the dif- 
ferent islands of the we havt then a chapter on the 
chief peculiarities of their flpra. The flora he considers 
still-very imperfectly kn and he,was enabled to add 
- some 300 species ^to Dr. Seemag's list. Mere we fifld 
ourselves o iged to protest in the postible way 
against the extremely objectionable manner in which the 
. 
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I have not tried the effec’ of electro-depositing platinum u 
it as a means of roughening the suface of platinum foil; but 
experum with clean platinum sulphuric acid, and with 
clean „platinum in s ong solution of caustic potash, and again 
with ifon-wire even with iron-wne gauze spread with 
fine 1ron-filings, in the latter liquids as supports for the Inyeg of 
dioxide, sufficiently evinced that mechanical roughness alone is 
quite unproductive of the close intimacy of contact between the 
aide and the metal plate required to establish the necessary 
of rheomotive continuity between them, But on the other 
hand, if iron ın caustic potash could by any means be brought 
superficially (perhaps by kilning it in oxide of manganese) to as inti- 
matè conjunction dpring the c ing process with lead peroxide, as 
platinum-foul is ht by a preparatory dking of its surface, 
it would be an eqrally effective and aliy indeshuctible substi- 
tute for a lead plate with and as far as I have observed 
it, as 1etentive an eccumulator of the communicated to it 
as platinum iteeff is either in dilute acid or in caustic potash. 
ut on an iron conductor in a solution of caustic alkali, 
dioxide of lead itself must be originally spread out; since this 
liquid seems igcapable (at least without protracted ation), 
although it soon forms the, -lead layer opposite to ıt, of 
converting the minium into t dioxide layer. The electrolyxis of 
water by iron electrodes in a solution of canstle sode and of 
caustic potash, also, is. singulerly rapid, attended ps by a 
minimum counter-force of polarisation, and by little production 
of ozone, so that the proportion of oxygen absorbed to the o 
1 unless a weak current only is 
applied, js less than with dilute sulphuric acid, and the liquid 
has an inconvenient tendency to froth u But in to 
and retention of a charge co cated to it, and in its 
manner of furnishing the return or secondary current, this 
ailangement appears to be just as efficacious as one with a clean 
platinam conductor. 

A cell made with minimum laid on two clean platinum-leaves 
of a palr of ordinary pint Grove-cells, hed nest with 
acid 1n its glass jar (not much larger than a glove's or finger- 
stall) Just seven ounces, Yet when well charged it rang a call- 
bell continuously for eight hours. When afterwards re-charged, 
and washed, and left to diy unavoidably for a fortnight, on 
simply immersing it then in a solution of canstic potash, it rang 
a bell with a few intervals of intermittence of current, for 
twenty hows before it was exhausted. It still continues with 
similar intermittences of a few day's rest to furnish residual bell- 
ringing currents of two or three hours’ duration each, sufficiently 
proving the extreme hardiness and retentiveness of its construc- 
tion, A rather bulkier cell formed with two coated sheets of 
lion-wire gaure ın caustic potash comported itself in an exactl 
similar manner, having just now, five days after bemg charg 
and without yet ceasing its clatter, rung a bell continuously for 
thi ty-six hours.* * 

But between these small messenger-currents and the substantial 
stream that can be drawn from a properly-formed Planté or 
Faure cell with lead-plates of the same sire, thero is as much 
difference as between a caged song-bird and a slipped falcon ; and it 
has afforded me extreme pleasure tn be able to reproduce success- 
fully the normal action of the lead accumulators with an indo- 
structible metal plate as the ive conductor, by the fortunate 
possessidn and trial of a piece of platinum-foil roughened in the 
wey described above, wnich wes accidentally preserved from 
some former nn lena tg on mossy incrustatons e 
on plahnom aces by contact with carbon or with heated 
vapourg in a carbonising kilo. e 

Although already convinced of its correctness by these expefi- 
ments, I owel to the pages (pP. 382-83) of Prof. pas 
'Thqjnpson's excellent book of '' Elementary Lesson? in Elec- 
tricity and " which treat of secondary batteries, my 
first acquaintance with the genéral acceptance as an established 
fact of the view tMat gaseous polarization of the plates by 
and h in these exh eme, achat ain orditacy werke 
cases, the of the secondary or return current ina secondary 
cgll—that, for exafhple, in Plantd’s cells the lead-plates acquire 
theiP bigh tension by “ ing with use coated with a semi- 
porous ef brown dioxide of lead, enting a large amount 
ofesusface and hoMing the gases well”; and that by Faurc's 

1 oe Dra. Gladstone and Tylbe’s experi 
£bsorptsons and losses of «he electro gasos m charging a lead-call, 
“Tho Chemjstry of the Planté and Faure Accumulator&" Part IL; 


Naforn, xxv p. Me. 
2 Ths cell’ current lasted forty homs 


L] 
buta ator 2 residual current 
L (twosmore bouss’ duration w^seextracted A 
e P 




















method of preparntion, the im 
thus pre sooner acquire 
of dioxide of lead." 

It is, in fact, a well-known” rediit, and one which I can 
thoronghly confirm from the tests and observations to which I 
harp submited 1t, that whatever electromotive force the simple 
contact of dioxide of lead by itself may be sufficiently energetic 
to produce,! it is to a natural aptitude which it possesses bexides 
for occluding ozore or nascent electrolytic oxygen ig its pores, 
and probably also by undergoing at the same time chemical 
superoxydation, to which its remarkably high tension and effec- 
tive electromotive deportment in segondary cells must be 
ascribed, It is thus that a platinum cathode, by occludi 
electrolytic hydrogen in its substance, becomes ebectroporitive, 
and that palladium similarly charged to repletion wth hydrogen 
by electrol even becomes at last spontaneously e. 

In Dr. 's treatise in the “Circle of the Sciences” on 
“ Electro-Deposition," it is mentioned (pp. 55, 56) that in ES 
negative depositians of antimony, the freshly-deposited metal is 
explosive to such a d with evolution of heat amd of a cloud 
of white vapour at points where it 1s rubbed, that thickly plated 
articles are sometimes liable to sudden frectures and destruction 

this accident, if incantiously handled, even for some hours 
ter are washed and,dried, Either the storage of nascent 
in the antimony, it is sup , or of an unstable mole- 


vement 18 effected that é' cells 
effective spongy brown surface 


enlir form of antimony itself, is here effected also by the gal- 
vanic current; and ozone is a form of oxygtn is only 
producible by similar means of exciting and provoking molecular 


accumulation or storage of energy. 

The absorbed oxygen’s state in the perozide film would seem to 
be, 2s that of occluded hydrogen bas appeared to be in metals, 
one of easy dissociation from, joined and consorted to physical 
admixture with, some precarious chemical oxide og compound 
depending, as it seems regsonable to suppose, for its existence in 
some degree upon the ty of its materiels present in 
the substance with it. But the freedom with which the gases are 
able to diffuse themselves everywhere through the film or metal, 
is fo doubt a sufficient and suitably adequate condition to matn- 
tain the precarious compound's chemical integrity, so as to make 
ita retentive source of energy, as long as the uncombined gus- 
portions with which it is surrounded in the film or metal, are not 
witincewn. from dt by a gatrane discharge erisiñg from comple- 
tion either of the secondary circult or of some unavoidable . 
channels of destractive local actlons. 

The contact theory of current excitation requires such close 
linkage together of circuit elements, for the establishment of a 
current through them, that if the highly negatrve peroride-film 
should be severed by liquid, or by any substance equally inert to 
a liquid in the o chain, from its metal plate conductor, its 
effective electromotive fores would immellately ae from 
the circuit, This ıs the ground on which I ised the need, 
above, of such aa ee contact between the peroxide film and 
dts metal carrier -hat only a molecular union produced between 
them in the process could well be expected to prevent 
the intrusion of -he liquid of the cell, to the current’s d 
between the actrvely electromotive gus-absorbmg layer and its 
adjoining :inoperative metal-plate conductor, or battery-con- 
nection. PEER e ph 

It is, again, to tho hints contained in a 
page (p. 391) of Prof. Silvanus F homps. book, describing 
the phenomena end the modes of ucing Nobil!s rings, that 
I owe the tion of trying the experiment of iron-gauze 
electrodes in solution of caustic alkalies, which produced a very 
satisfactory form of secondary cell, showing at least a possibility 
of perhaps effecting in it some future practical improvements. 

A, S, HERSCHXL 

College of Physical Science, Newcastle-on-Tyne, March 20 


on a later 





. 
e Aristotle on the Heart 


ALLOW me space to say, in reference to Dr. Richardson's 
letter in NATURE, vol. xxv. p. 5 that my note on Aristotle’s 
account of the heart, though lately published, was written 
many years ago, and thtiefore in complete a peeled Prof. 
Huxley's axicle on the same subject., This fact, of comse, in 
no way lessens Prof, Huxley's complete rights of prionty ; but I 

M 2 Ths shown by F Wrinck, in P s Annalen (circa, 1845), to 
surpes that of all the other oxides, not exc the 
black oxido of manganese, by means of the usual contact oxpeciments with 
a qold-l-uf electroecoe and condenser, m 


and extend from the 
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am anflous to state it, in order to clear myself of any suspicion 
of having borrowed from that’ disingushed writer without 
Rita Maa s 3 W. OGLE 


April a 
Rime Cloud observed in a Balloon M 


IN his letter, inserted in NATURE, Vol xxv. p. 507, Dr. Her- 
mann Kopp says that “‘when Kratrenstein (1744) advocated 
the opinion gnticipated by Halley (1686), that water-vapour may 
be cond in & vesicular state, he availed himself of the 
odservation that im clouds amd sists amd condensed steam over 
boiling waler, a rainbow is wat te ior da C oci i in I 
have good grounds to suppose these negative o ons were 
made only eeu the intensity of reflected light was not suffi- 
cient, as a white rainbow is produced under these circumstances, 
In support of these assumptions, I may be allowed to quote an 
observation published by M. Faye in vol, xrvhi. of the Comptes 
rendus, 1849, D. 244, where the celebrated axtronomer says :— 


“Jal observe cette nuit un. phénomène , quo je anx 
a q l'oceupent d'optique méteorologique. sortant 
"une salle de travail qui donne sur le parc de l'observatoire, j’ai 


remarqué que la lumi?re d'un bec de gaz en arrière produisait en 
face de nib pere la porte entrouverte un arc-en-ciel blanc semblable 
è un halo lunaire . . . Cet arc-en-ciel,blanc doit être aisement 
réproduit par les temps de brouillards ; ou pourrait le fare 
naftre a la lumière électri ... et T'étudier plus complete- 
ment que je ne l'af fait.” 

It is to be regretted that the ` on of the illustrious 
astronomer has not been tdken into account by tho es in 
an age when the electric light is so frequen ther hands, I 
believe that this kind of experimentation elucidate the con- 
troversy, and afford some now ideas on the constitution of clouds 
under severalcircumstances, as artificial clouds may be produced 
by uring jets of steam or cond steam over a boiler. I 
believe a white rainbow, which is y the corona of the at#ro- 
nauta, would a under these circumstances, and the pheno- 
menon would take another aspect when electric light falls on solid 
snow, The electric lighthonses now building will afford to fhe 
Keepers many opportunities of making this observation. Itake 
advantage of opportunity to ask M. Hermann Kopp if he 
will obligingly suggest some observations to be made in a bal- 


loon for whether the minute icles of water are 
liquid or solid. By doing so, he will er à great benefit on. 
acronauts next winter. W. DX FONVIELLE 





The Kunnungs 
HAVING just returned from an exploring 
Asam, where ] met a number of “ ungz, 
that they appear distinct, both in 
Naga proupa son of Asam, and, 
ith Singp Those I saw, were with one 
more in appearance than the other hill-savages, 
and in very pale, Le 33 and 45 of Brocn's scale. I have 
got a limited voca - They are great iron and steel workers, 
l-kha to what they oall the boundary of 
pis platform dwellings, rudmg hke all the 
or separate houses for 
** morals ? (as we should 


ition east. of 
' I may report 


have affinities 
tion, much 


em living on 
. Do a n 
Him ap faving nome 
ay) begin with marriage. 

am writing, as it may interest some to 


w whom these people 
seem. S. E. Prat 
Subsagar, Asam 


` 





" Burrowing Larves 
Iw his letter axte p. 265, Dr. Hagen states that he had '' been 


Informed by M. that a large number, of ls, 
leaves, from the of Alaska, show serpentine Cub no 
larger than a thread, allover the leaves, apparently ule 


the epithelium," and Dr. Hagen evklently belleves them to be 


the mines or burrows of soms Tineid Precisely such 
mines are now made in this country, in the leaves of m lias, 
by a larva of the genus Phyllocnistis, The moth as not 


been bred from the larvu$ but thé mine and larvereare indis- 
tinguishable from those, made by Pahyllocwistts Hriodendronella, 
Clem., in leaves of Liriodendron thsi, and dotfbtless it is 
the same species in both of these allied trees. ‘‘ Wht is a 
species?” however, is a doubtful question dy PAyMocristis, at 
least in our American species, No species of this or &ny other 





and physique, to the. 





am now preparing some notes of my trip, and send this as I^ 





Crick informs me) 39 grams, of 6 grains. *[he* vives 
‘ e . o e 


genus is known to burrow in the leaves of arty of the other genera 
of plants named in Dr. Hagen’s leter besides olla, 


Liquidambar, and Sasmfres. § Another locnistis guines the 
leaves of Liquidamber, and has been descri by me under the 
name of P. rella, but it *s bly identicat with 


P. vitifelidia, Cham; The mine is similar to, but distinct from, 
that of P. /iríedrudrenella. The lerva which mines Sassafras 
leaves is that of Gracilaria sassafracella, Cham., bat it lenves 
the mine at a very early stage of life, when the mine is too 


small to be recognised in a fosil leaf, unless it has been e 
that 


unusually well preserved, In this connectlon I will add 
distinctly remember having sømemkere seen oe figure, by Las- 
I think, of a fosul leaf of a species gf 44r, on which 
were several bl&ches, one of which borg a strong resem- 
blance to the mine of Ltthkocolletts aceriella, now made In leaves of 
Acer saccharinum ; but as I saw only the fi and not the 
fossil, I cannot be certain that it was a mine o ‘pat larta. 
Covington, Ky., U.S. A., March 10 V. T. CHAMBERS 


E Vignettes from Nature, A 


WILL Dr. W. B. Carpenter kindly tell us where in ‘‘South 
America” are the ''coprolite Set from which he had 
ky’ ^? Tam 





‘just seen r collection of shar. aware that at 

Bull River, S Carolins, North America,are vast deposits of 

“coprolites” (almost identical in character wjth those of our 

Suffolk Cray), which are imported into from the 

United States, Of these Bull River sharks! te &c., I have 

had many speci W. BUDDEN 
Ipswich, March 23 s 





Red Flints in the Chalk 


AT one part of Caterham Valley, Surrey, thee is am 
example of an abundance of red fimts similar to that men- 
tioned by W. Fream (NATURE, voL xxv. P 437). The colour us, 
doubtless, due to the presence of oxide of iron, but I have not 
tested it, I find that the red flints invariably contain the remains- 
of sponges, the network of spicule of which, being coated with 
the oxide of iron, show up in crimson or orange on a ground of 
black flint, end ere very beautifnl objects under a lens. Thus it 
appears to me Ghat the redness observable in these fits is mostly 
due to the inclosure of which contam either oxide of 
iron or iron which afterwards became oxidmed. The yellow 
oxide of iron is disseminated throughout the chalk itself, some 
strata being very much stained by it JoHM BADCOCE, Jun. 

270, Victoria Park Road, E. 


,ON THE DISPERSAL OF FRESHWATER 
e BIVALVES 


HE wide distribution of the same species, and of 
closely-allied species of freshwater shells must have 
surprised every one who has attended to this subject. A 
naturalist, when he collects for the first time freshwater 
animals in a distant region, is astonished at their general. 
similarity to those of his native European home, in com- 
parison with the surrounding terrestrial animafs and. 
plants. eHence I was led to publish in NATURE (vol. xvi», 
P 120) a@etter to me from Mr. A. H. Gray, of Dagvers- 
port, Massachusetts, in which he gives a drawing of a 
liyang shell of Unto vue Qr d attached to the tip of 
the middle toe of a duck (Quergusdula discors) shot on 
the wings Tht toe had been pinched so hard by the shell 


that it was indented and abradéd, If the bird had hot 
been killed, it would have alighted on some and the - 
Unio would no doubt sponer or later hav ed its hold: 


and dropped off. * It is not likely that such cases should: 
often be observed, for a bird when shot wdtld generally- 
fall on the ground go heavily that an attethed shell would 
be shaken off and overlooked. i 
I am now able to add, through the kindness €f Mr. W. 

D. Crick, of Northampton, another an@ different cese. 
On February 18 of the present , he caughé a female 
Dytiscus marginalis, with a shell of Éyclas cornea eung-* 
ing to the tarsus of its piddle leg. o shell was '45e0f 
an inch from endeto end, '3 in depth, afid weighed (as Mr. 
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eip 
an Inch, Nevertheless, shell did not drop 
d the beetle when caught faking its leg violently. 
aie en was brought home in a handkerchief, and 
after about three hours ig water ; and tbe shell re- 
mained attached from February 18 to 23, when it 





stil] alive, and so remained for about a fort- 
one Ww in my possession. Shortly after the shell 
e bad detached i e bottom of the 


itself, the beetle dived to 
vessel in which it had been placed, and having inserted 
itseantennee beireen the valves, was again caught for a 
Br minnie ae species of Dytiscus often fly at night, 
and no doubt thay generally of water 
which they maj see; and I fron v pc o heard 
of their baving dashed * dowd. on cucumber 
, frames, no dowbt mistaking the glittering surface for 
water, I do not suppose that the above weight of 6 grains 
. would prevent so an insect as a Dytiscus from 
taking flight. „Anyhow this beetle could transport smaller 
individ ; and a le one would stock any isolated 
p as the species.isean hermaphrodite form, Mr. 
rick tells me that a shell of the same kind, and of about 
the same size, which he kept ig water “extruded two 
young ones, which seemed very active and able to take 
care of themselves.” How far a iru could fly is not 
known; but during the voyage of the Zeag/e a closely- 
allied form, namely, a Colymbetes, flew on when 
the nearest point o& land was forty-five miles distant ; 
and it is an improbable cbance that it had flown from the 
nearest point. 

Mr. Crick visited the same pond a fortnight afterwards, | so 
and found on the bank a frog which appeared to have 
been lately killed ; and to the outer toe of one of its bind 
legs a living shell of the same species was attached. The 
shell was rather smaller than in the previous case. The 

was cut off and kept in water.íortwo days, during 

ich time the shel remamed' attached. The leg was 
fen left in the air, but soon became shyvelled; and 
now the shell being still alive detached itself, 

Mr. F. Norgate, of Sparham, near Norwich, in a letter 
dated March ne, 1881, informs me that’ the larger water- 
beetles and newts in his aquarium “ frequently have one 
De caught by a small freshwater bivalve (Cyc/as cornea f), 

makes them swim about in a very restless state, 
= and night, for several days, until the foot or (e Hg 
completely severed.” He adds that newts 
night ar pona to pond, and can cross over o 
which would be thought to be considerable, Lastly, my 
. 80n Francis, while g in the sea off the shores of 
North Wales, noticed that mussels were several times 
brought up by the point of the hook ; and though he did 
not icularly attend to the fubject, he and his com- 
on thought that the shells had not been mechanically 
torn frem the bottom, but that thev had seized the point 
Qf the hook. A friend also of Mr. Crick’s tells hjm that 
while fishing in rapid streams he has often thus caught 
smalPUnios. From the several cases now given, there 
can, Lthink, be no doubt that living bivalve shells must 
often be carriéd from pond to bond; and by the aid of 
birds occasionally even to great distances I gave also 
suagestad in, the * Ori of Species? means by which 
fre ew uflivalwe sh MEE Po s annari We 
may therefore demur to the belief doubtfully expressed by 
Mr. Gwyn Je effreys in his “ Britigb* Conch ;" namely, 
that the ion of freshwater shells “ha 
gud very remote origin, and that it took place Te the 
present distribution of land and water.'* 
. CHARLES DARWIN 
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I4 J has now peen placed ond doubt that this exhibi- 

tion yil ve successful, fb far ag a great show ‘of 

interesting e d is concerned. euch a of 
e. 
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of the nature of a tom- 
ors pene dependent on 
which 


" - 


the gate DENT the expen are 
naturally heavy—although the list has been ely 
contriButed to by private individuals and public 


Such an exhibition being a novelty will no doubt attract, 
from day to day, a considerable body of spectators, 
„although it is deprived of many attractive features by 
reason of the place of exhibition not being fixed on the 
immediate sea ‘tt would have proved interesting, 
could the spectazors have been shown the beam trawl at 
work, or have had yed before them a suite of 
herring iets, P other items ge the machitfery of fish ' 
capture. Such apparatus will be largely dispMtyed in the 
place of exhibition, but their effects Panno so well 
Judged as when mey are seen in action. Upwards of 
seventy prizes are offered for “exhibits'’ and “ essays 
the latter, indeed, seem to be a chief feature of the Hama 
bition, and if -hey can be utilised for behoaf of the . 
pes and the fisher people, some good may result 
ut, although a large number of puo bit Died 
for a at the Noswich Fishery ibition last 
the public have not been' made any the wiser 
in Co nence. A very handsome surplus resulted from 
the Norwich exnibition—nearly a thousand pounds it 1s 
said. Why, then, has nota ion of that sum been 
devoted tu the dissemination of the knowledge contained 
in the prize essays? As regards the “ exhibits,” they can 
always be seen and understood, by those who please to 
look at them, and if there are a dozen qf the same 
sort, they can be ae one with the other, and the 
decisions of the judges can be criticised, so that persons , 
in search of ou or other fishing gear, can give their 
orders for the same in the direction t think most 
sufable. But with respect to the essays the knowledge. 
contained in these CER from what took 
place at Norwich—will remain buried in the brains of the 
committee] Of what possible use is it to bestow a den 
on the writer of an gd * On the Fish Supplies of 
Cities, with reference to the best Methods S df 
Catching and ” if the knowledge thus obtained is 
never to Sea c? The prize list of the Edin- 
burgh Exhibitisn is Bich | in material for the essayist, many 
subjects of interest in the fishery world being selected for 
illustration, such as the salmon disease, oyster culture, 
the migrations and spawning of sea the S 
ton of fish offal, the best methods of 
alive for markets, the pollution of rivers, the na SN ps 
«tory of the herring, and twenty other subjects. In view 
of the still er international fishery exhibition, which 
will take place in London next year, it is time this ques- 
tion of “what ought.to be done with the prize essays," 
should be ventilated and settled. Up till this moment it - 
remains a blot on the Norwich exhibition that none of the 
prize essays sent there have been made public. So far as 
we know, only one of the essays has become accessible ; 
that is the essay, on the salmon disease, by Sir James 
Gibson Maitlend, which, however, was printed at the 
baronet's own expense. The exhibition at Edinburgh 
wil be very much on the lines of those P ees took 
place some years ago at the Hague and Arcachon 
that the most attractive feature of the latter Cahibiion 
will be wanting in the well-arranged Roper. iere. f 
burgh nor in London car? we h a 
the great fishery show of Berlin, whi oubted], 
very complete, the American national exhibits being af 
much interest. At homegwe dave no fishery collection of 
a national kind, ifewe except Buckland’s Museum of 
Economie Fish Culture; sofar, we are at a disaH- 
vantage wih the United bes which p possesses a very 
complete eollection af fishery apparhtus of all kinds, It 
is (oe hoped, in fhe circumstances, that America will 
.dofor this country what it did for Germany, give us an 
opportutity of seeing and judging for ourselves how far 


| 
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they gre ahead of us in fishery ‘economy. e We shall 

doubtless be able, when the exhibition ium to find 

some points of interes w&rthy of being allu to ina 
, future number of NATURE.. SU 3 





THE WINGS OF PTERODACTYLES! 
HE frst Pterosaurians discoyerèg'were re ised as 
flying animals, but were thought to be bats. As 
soon as their general structure b known, they were 
classed with the although “it „was considered pos- 
sible that their power of flight was due to feathers. Later 
their bones were mistaken for those of birds by variaus 
experiencfd anatomists, and others regarded them. as 
sharing important characters with that group. Some 
anatomists, however, believed that the fore-limbs of 
Pterodactyles were used for swimming rather than for 
flight, arti this view has found supporters within the 
pe decade. A single fortunate’ discovery, made a 
‘few years since, has done much to settle the question as 
to the wings of Pterodactyles, as well as their mode of 
flight, and it is the aim of the present article to place on 
oe some of the more important facts thus brought to 
ight. e. 


e . 
imen to be described was found in 1873, near 


‘The 
Eich Bavaria, 1n same lithographic slates that 
have yielded ised x, Compsognathus, ane so many 
other’ Jurassic fossils known to fare. This spetimen, 


which represents a new species of the genus KAatwpAo- 
rhynckws, is in a remarkable: state of preservation. The 
bones of the skeleton are nearly all in position, and those 
of both wings show very perfect impressions of volant 
membranes still attached to them. Moreover, the extre-, 
mity of the long tail supported a separate vertical mem- 
brane, which was evidently used as a wudder in flight. 
These peculiar are well show» In fig. 1, which 
represents the fossil one-fourth the natural size. 

e discovery of this unique specithen naturally at- 
tracted much attention at th time, and many efforts were 
made to secure it for Euro museums. The writer 
was then at work on the toothlgss Pterodactyles which he 
had recently found in the Cretaceous of Kansas, and. 
believing the present specimen important,for bis investi- 
gations, sent a rens by'cable to a friend in Germany, 
and purcbased it for the museum of Yale College, where 
it is now deposited. 








The Wing Membrazes.—A careful examination of this 
fossil shows that the patagium of the wings was a thin 


Tia. 1.—K ba smhhorkynckus. phyilurus, Marsh. | One-foorth natural ee, The animal ew uron the tack, and the under sirfacos of the wmg 


mombranes are exposed, The candal 


smooth membrane, very similar to that of modern bats. 
As the wings were partially folded at the time of entomb- 
ment, the volant membranes were naturally contracted 
into folds, and the surface was also marked by delicate 
strie, At first sight, these strie might readily be mis 
taken for a thin coating of hair, but on closer investiga- 
tion they are seen to be minute wrinkles in the surface of 
the membranes, the under-side of which is ex The 
wing membranes appear to have been attached in front 
along the entire length of the arm, and out to the end of 
the elongated wing finger. From this point the outer 
uci curvejl inward and backward, to hind foot. 

e membrane evide extended from the hind ffot 
to near the-base of the tail, but the exact outline tbis 
portion cannot at present be determined. It wae probably 
not far from the positiom assigned it in the restoration 
attempted in the cut piven below Fig. 3. The attach- 


“ment of the inner i the-membrane to the body 
was doubtless Edi io t seen in: bat* and flying 
squirrels. fu $e 


. 
In front of the arm there waPlikewise a fold of the 


* Cowmuntcaied by the ruthor This artic will also appear in the 
American Journal of Scieste for April = 
ee. e. 
. . 
* . ee 





membrane is seen from the 


skin extending probally from near the shoulder to the 
wrist, as imdicated in Fig. 3. This fold inclosed a pe- 
culiar bone (pteroid), the nature and function sof which 
wil ke discussed below in considering the osteologg of 
this of the skeleton. 

The Caudal Membrane—The greater portion" of the 
tail of this specimen was free, and without volant, attach- 
Tnents, The distal extremity, however, including the last 
sixteen, shoft vertebree, supported a vertical membrane, 
which is shown in Fig. 1 and also in rg: 2. Thie fe 
culiar caudal appendege was of somewhat greater thick- 
“ness than the pa membrane of tbe wings. It was 
rhomboid in oatliné, and its upper and lower portibns 
were slightly unequal in formand size. STHe upper part 
was kept jn position by a series of spines, sent off gne 
from neay the nfiddle of each vertebral centrum, and thus 
clearly representing neural spines. The lower half also 
was strengthened by similar spines, wbtch descended from * 
near the junction of the verte end hence,were homo- 
logous wnth chevron bones. e spines were cani- 
laginous, and epp but sufficiently firm im textuje to 
“keep the memkrane in an upright pésition. , 

he® Scapular “4rch.—The eosteology of the seapular 
s . * . e . ° 

. v. 
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e 
arch and wings of pde les involves many interesting 
points, some of which have beep discussed by anatomists 
from,Cuvier to s of the present day, but with little 
agregment of opihion.* The cause of this diversity of 
opinion is mainly due to the fact that the specimens era- 
mined have been either too small] or too imperfect for 
Accurate determination of their more obscure parts. For- 


e Fia 3.—Caudal extremity of Riamphorhynalus phyllum us, Marsh, natural ure. Seen from the left mde. 


their great size induced Special modifications of the sca- 
.pular arch, which is here far more comphcated than in 
any other members of the group. e j 

In the Jurassic Pterodactyles, the scapula is usually 
bird-lke ın general form and proportions, the upper or 
distal extremity being free and compressed. This 1s.the 
case in the specimen here descnbed. The scapula and 
coracoid may be co-essified, as in the present fossil, or 
remain more or less separate No clavicles have yet 
been found. The sternum here shows no distinct facets 
for sternal ribs. 

In the Cretaceous genus, Preranodon, and probably also 
in some of the other gigantic forms from deposits of this 
age, the scapula and caracoid were not only solidly united, 
but the pectoral arch was further strengthened (1) by the 
ankylosis of several vertebra, and (2) by the robust 
scapule articulating on opposite sides of the common 
neural spine of these vertebra. This is virtgally a repe- 
tition of the pelvic arch, on a much larger scale. The 
sternum also is massive, and shows well-marked ts 
for the sternal ribs. This peculiar method of strengthen- 
ing the scapylar arch has not been observed 1n any other 


"vertebrates, 


The Wing -Bones.—The three principal bones of the 
arm (humerus, radius, and ulna), present such similar 
characters in all Pteodactyles, that they need not be con- 
sidered here in detail. It is important, however, to bear 
1n mind that the ulna, although but little larger than the 
radius, contributes the greater share of direct support to 
tbe enormously developed wing finger, which is on the 











e 
tunately, she museum of Vale College has among its 
specimens of Cretaceous Pterodactyles (some 600 in all), 
quite a number with the scafulag arch and wing-bones 
nearlyeperfect, and in position. These specimens were 
neagly all of gigantic size, having in life a spread of wings 
from fifteen to twenty feet. They were also destitute of 
teeth, and belong to the order Preranodontia. Probably 

' 


outer or ulnar side of the hand. As this position has 
been a question cf discyssion among anatomists, it may 
be yell to state, that the writer bases hls opinion upon 
this point on the results of an examination of the best 
preserved specimens in European museums, as well as 
nearly all known in this country. ,The l&tter specimens 
settle the question beyond doubt. 

The views essed by anatomists in regard to the 
bones of the wrist and hand of Pterodactyles are-almost 
as various as the specimens investigated. Some- of the 
restorations of these parts that have been published from 
tme to time, and repeated in text-books, have done much 
eee errors,and little to clear away the senous 

ties in the case. The main facts in to the 
carfus now known may be briefly stated as follows :— 

In all Pterodcctyles, there are two principal carpal 
bones, placed ore above the other. These sometimes 
show indications of being composite, but their constituent 
parts have not been satisfactonly determined. On the 
inner side of the wrist, articulating with the distal 
there is a smaller bone, which has been called the “‘ late- 
ral carpal” In addition to these three bones, some 
American Pterodactyles have on the inner side three 
ossicles, which may be sessamoid bones. Two of these 
have been seen in a few Jurassic forms in Europe. Be- 
sides these, there is often found on the radial side of the 
wrist, and sometimes attached to it, a long, slender sty- 
loid bone, having a rounded articular head on its carpal 
extremity. This is the so-called “pteroid bone,” to 
which allusion has already been made above. This bone 


e e Fig. 3 —Restorndon of A Aqysekerkynckus: phylderns, Manh; one seventh natural sire. 
' . 


» 
and the “lateral carpal” which suppoits it, are usually 


* placed by anatemists on the outer or ulnar side, but 


ae regard ft, notgs aneossified sen 


American specimens pneve conclusively that they belong 
on the radfal sde. e° 
he naire of the so-called pteroid bone has been much 
istussed, but*witheut a satisfactry conglusian. Aftere 
careful study of many specimens, thé writer is disposed 
of, but as,4 part of 


the first digit, or thumf which is often considered 
wanting in Pterodactyles. According to this view, the 
“lateral carpal’ would pr8bably b& the metcarpal of the 
game digit, In favour of this interpretation 1t may be 
éaid— e 

(1) That the pogition and structure of this a ndage 
of the campus correspond closely with that of the ost digit 
1n some other reptiles, for example, /, . 

. e 
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(2) The “lateral carpal' «mites both with®the distal 
carpal and with the " pterqid" by very free, well-defined 
articulations, L 

(3) In American specimens, the “ lateral carpal "etands 
nearly at right angles to the wrist, and the “ pteroid4" is 
much bent near its articular end. 

(4) In no Pterodactyle known is there any remnant of 
a digit outside the wing finger, where the membrane might 
be expected to retain 1t. 

(5) This view would make the wing finger of the fifth 
digit, the same to which the membrane 1s attached in the 


hind foot. e 

Perhapsghe strongest objection aginst this interpreta- 
tion is the number of phalanges in the respective digits of 
the hand. These, however are not constant ın the known 
Pterodactyles, and they vary much in other reptiles which 


have the digits highly specialised. This subject will be 
more fully*discussed rs writer elsewhere. 
According to the above interpretation, there are five 


digits in the hand of Pterodactyles, although not the five 
often given inrestorations, The first digit, the elements 
of which have been cqnsidered, undoubtedly supported a 
membrane in front of the arm. The second, third, end 
fourth are small, and armed with claws. The large wing 
finger 1s the fifth, corresponding to the little finger of the 
human hand. $ 

The meta bones are much elongated in the Ptero- 
dactyles with short taHs, and quite short in`those, like the 
present specimen, that Ive the tail long. The metacar- 
pal of the eing finger 1s always large and robust, while 
those of the claw bearing digits are usually quite slender. 
In Pteranodon, the second metacarpal is a slender thread 
of bone throughout most of the length, while the third 
and fourth are attenuated splint bones, incomplete abgve. 

The phalanges of the three middle digits are quite short, 
and the terminal ones supported sharp claws. The wing 
finger has four greatly elongated phalanges, the last 
being a styloid bone without a claw. This digit is well 
shown in the nght wing represented in Fig. 1, and also in 
the restoration, given below in Fig. 

In the restoration here aene, the writer has en- 
deavoured to reproduce (1) the parts actually present or 
clearly indicated in the specimen described, and (2) those 
which the former seemed to require to complete the out- 
ward form in life. The membrane at the base of the tail 
may have been somewhat Jess in extent, and the fold of 
the skin above the fore-arm either more or less developed 
than here represented, but the facts now known render 
the outlines here given more than probable. The hands 
are represented with the palms forward. 

The present spectes appears to be most nearly related to 
Rhamphorhynchus Gemmingt, von Meyer, from the same 

logical horizon, and near the same locality. That it 
1s quite distinct, however, 1s shown, aside from the diffe- 
rence in size, by the complete ankylosis of the scapula and 
coracoid, and by the fifth digit of the hind foot being well 
developed, and having three phalanges. In the name 
Rhamphorhynchus phyllurns, here pro for the species, 
the latter desi on refers to the leaf-shaped caudal ap- 
peñdage, which appears to be one of its most characteristic 


For the long delay 1n the description of this important 
European speeimen, the ynter can only plead Zembarms 
des richesses nearer hob O. C. MAR&H 

Yale College, New Haven, March 14 s 
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THE INSTITUTION OF NA VAL ARCHITECTS 
qu annual meetings of the Institution were held this 
year on fie 258 3oth, andg3ist of March. THe 
programme included no less than nineteen papers, not 


one of which could m any sense be celled a sto p. It 
seems atpity that thts Insttution should ho t ove 





meeting in the year. The time gvailable for* reading 
pers on the three dayg amounts in all to hyt twenty 
ours, which leaves abd one hour HU: the reading and 
discussion of each paper. It 1s ho e ration o say 
that many of the subject$ considered at the recent meet- 
ings required a whole day for thew adequate discussion, 
and would have received this allowance of time at 
other insttution. The true interests of the naval archi- 
tects are sure to suffer in the long run, if the present policy® 
of cramming so many papers into the short space of time 
available at the meeting is adhered to. Tbe first 
read, and the ogl» one which dealt direftly with ships of 
war, was by Mr. Samuda, It was an attempt to controvert 
the arguments made use of by Sir Wm. Armstrong in his 
recent address to the Institution of Civil Engineers. The 
address in question has been generally construed into a 
defence of unarmoured as agaenst iron-clad ships. Sir 
William Armstrong states that for the cost of one iron- 
clad Wwe could have three unarmoured ships each anying 
the armament of the iron and that in a matc 
between the 1ron-clad and her supposed antagonists 
they would prope ae the better of it Mr. Samuda, 
however, points pue in fleet fighting which he sup- 
poses will in the future, as in the past? be the pnncipal 
form of naval combat, this advantage of the many 
unarmoured ships against the few iron-clads would 


disappear. 

Mr Samuda further argues thaf the recent improve- 
ments in the construction of the hulls and armour of war 
ships, due to the introduction of mild steel instead of iron, 
has at least neutralised the extraordinary improvements 
made in the guns ın the last few years. e also warned 
his hearers against the disastrous consequences which 
may be brought about through false economy in naval 
construction. 

The opinion of the meeting as evoked in the dis- 
cussion was certainly in favour of Mr. Samuda's argu- 
ments. Seferal distinguished naval officers, inclu 
Admirals Hornby and De Horsey, and Captain Noel, 
spoke emphatically of unarmoured war ships as being 
utterly useless for fighting purposes if opposed by iron- 
clads. They dwelt on the great value of even a moderate 
amount of armour, in keeping out ee which struck 
obliquely, and’ in actual combat but few shots would be 
likely to strike at mght angles. Mr. Burnaby also lent 
the weight of his great authority to the same view of the 
question. Upon the whole Mr, Samuda may claim 
to have considerably modified the effect which was 
pretty generally produced by Sir Wulam Armstrong’s 
address 


Mr. Dunn, Assistanj-Constructor at the Admuralty, 
read an interesting paper on Modein Merchant Shi 
This communication dealt incidentally with the capacity 
of merchant ships for being converted into cruisers for 
the pfbtection of other mer t vessels in time of var. 
This 1% an important subject, when grr eld how 
miserably inadequate the royal navy is for this pore 
The actual money value E: the merchant navy*of this 
country falls little, if at all short, of two hundred millions 


nene If to this sum, we add the value of the freight 
carried, it will be to understand how eulperable as a 
nation we are at sea. Mr. Dunn has fof'some time past been 


employed by the oed in surveylfhg those vessels, 
which are intended, should the occasio exer arise, to 
supplement the regular navy in defending the mercantile 
marine. “The important qualities Which a meghat 
steamer must possess in order to be capable of bei 
converted into a man-of-war are ereed, strui 
strength, considerable relative , and powerful*stéer- 
ing gear. In all these points 1% is satisfactery to learn 
that much progress has been made dunng the Mast féw 
gears. lines us the question oe Between the 
years 4875 and*18$2, the number of steamers capable of 


steaming I3 _now*and upwartls continuotigyeat sta has > 
. 
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increastd from twepty-five to sixty-five. In 1875 there 
were ten vessels capable of steaming over 14 knots, now 
there are thirty-fiye, while the highest speeds have been 
increhsed from 15 to*17 khots. At the same time the 
power of these vessels of ke&ping the seas has been 
ea increased through the improvements which have 

effected in the economy of the marine engine. 
There are many steamers which can coal enough to 
steam round the world at a 10 knot ee 

The structural -of merchant vessels has under- 
gone a regafkable improvement during the last few 
years, thanks tÊ the increased attentsoy which has been 
paid to their lombitudinal strength, and also to the intro- 
duction of steel as a matenal of construction and of 
cellular as douple bottoms. Doubts have been frequently 
expressed as to the capability of merchant steamers for 
carrying guns. A direc} eee: was made on this 
ps by the Admiralty.in 1878, during the height of the 

ussian scare, by the purchase by.the Admiralty bf the 
Hecla from Messrs. H d and Woolf of Belfast. She 
was armed with five 64-pounders and one 40-pounder, 
mounted on truck carriages, and has been in commission 
ever since, and midst favourably réported on. As another 
example we. mention the case of an Irish cattle-boat 
which was purc d by the Chiliaans and armed with an 
II-ton , and which was employed in the bombardment 
of the Peruvian ports. 

Another most imp8rtant' point in considering the ques- 
tion of the structural strength of these steamers is the 
question of subdivision by water-tight bulkheads. There 
has been a strange apathy on this subject till very recently 
in the mercantile marine. Lloyd's rules insisted on the 
introduction of four bulkheads, viz. one at each end of the 
ship, and one at each end of the machinery space. The 
compartments into which a ship was thus subdivided 
were in general so large that if one of them filled the 
vessel went down. In many long passenger steamers 
‘where more numerous bulkheads wepe intoduced, their 
useful effect was done away with by the doors through 
them not being water-tight; or occasionally by their 
heads being below the water-level. It is however some 
satisfaction to know that all the passenger vessels built 
during the last three or four years for the principal lines 
are properly subdrvided. 

It 18 a matter for regret that Mr. Dunn’s official 
position prevented him from enlghtening his audience 
as to the exact degree of useful help which we may Idbk 
for from tbis auxiliary navy in case of actual need. e 
are also left without any information as the organisation, if 
any, which exists for rapidly equipping and manning 
these vessels whenever their sexnces may be called for. 
Considering the scare which was produced in this country 
in 1878, by the attempt made by the Russians to convert 
a few Amencan merchant"'steamers of very moderate 
speed into cruisers of the Alabama type, it seeifis only 
reasonable to hope that, by utilising the immense urces 
of our merchant marine, we may find the means of avoiding 
such fanics in the future. ° 

There were some interesting papers „ead on the 
subject of manne engings and boners. . Kirk, of 
the firmegf Messrs. PR Napier and Sons, of Glas- 
gow, read an intefesting paper on the tmple expansive 
or compound €tngines which he hag recently fitted 
to the 8.S..Aberdeen,; and Mr. "Parker, Chief Engineer 
Surveyor to d's Register, followed with a general 
Pepgr on the subject of triple and double® compound 
engines. "Thoughtiul students of the steam-éngine have 
for some tifhe ised the fact that one of the principal 
sdurtes of waste in engines which use steam ex vely, 
is the variation 1n température of the cylinder, dut to the 
üiffernce between the temperature of the steam at the 
pressures ht which jt enters and laaves the cylinder. The 
greater thé difference in these pressures, s.e., the greater 
the range ef "expansion, fhe greajer Also ig the difference 
UNO. * ° 
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. between fne initial and final temperatures of the steam. 
The consequence. is, that incoming steam finds the 
cylinder chiled ; & portion of th@steam as ıt enters-is con- 
densed, causing a loss of pressure and of useful work.. 
Asethe steam expands and es colder than the sur- 
rounding walls of the cylinder a portion of the condensed 
steam is re-evaporated to s the end of the stroke, and 
dunng the exhaust when it can do no useful worl Thusthe 
cylinder at the commencement of the stroke acts as a con- 
denser, and durifig the end of the stroke and the exhaust 
as a boiler. It was to obviate the waste due to the above 
causes that the compound engine was introduced. In this 
latter class the s-eam, instead of being expanded through- 
out in one cylinder, was allowed to expand partially in a 
high pressure, and subsequently in a low pressure cylinder, 
Thus the difference in temperature for each cylinder was _ 
balved, and the waste due to condensation proportionately 
diminished. By degrees, however, the p 
use of in marine boilers were increased, and consequently 
the range of temperatures even in compound engines 
became as great as in the old simple expansive oe 
using lower pressures. To get over this difficulty Mr. 
Kek made use of the triple expansive engine, which 18 
1eally a Se deae engine again compounded, the steam 
being expanded successively in three ders. In this 
way the range of tem ture 18 flivided into three parts. 
In the case of the 4 berdeen the boiler pressure was 125 lbs. 
per square inch, and the diameters of the cylinders were 
respectively 80 in., 45 in., and* 7o in, by 4 fi. 6 1n. in 
stroke. During a four hours’ trial with Penrikyber Welsh 
coal, the consumption was found to be only 1'25 lbs. per 
indicated horse power per hour, from which very satis- 
factory result we should be led to expect a sea consump- 
tian of from 1'5 to 1°6 Ibs. i 

Mr. Miton, cf Lloyd's Register, read a paper on the 
influence of Lloyd’s Rules on manne boiler cop- 
struction. This paper was called forth by Mr. Marshalls 
statement at the Mechanical Engineers’ meeting at New- 
castle, that “the ordinary marine boule1, encumbered as 
it is the regulations of the Board of Trade and of 
Lloyd’s Committee, do.s not admit of much reduction in 
the weight of matenal or of water carred when working.” 
Mr. Milton has endeavoured with considerable success to 
prove that the above remark, so far at least as 1t applies 
to Lloyd’s, is far from kc poe in: truth. He explains 
very clearly the principlés on which Lloyd’s base their 
rules. The most important of his paper is that 1n 

„Which he attempts fo show t Fairbairn’s rules, as to 
the strength of cylinders pressed from without, are very 
erroneous when applied to flues having the dimensions of 
those of marine boilers. Mr. Milton does not speak hope- 
fully of the use of locémotive bouers for marine purposes. 
We trust, for the sake of the country, that his experience 
may not be confirmed by the Admiralty experiments with 
the Polyphemus, which vessel 15, as 1s well known, en- 
tirely fitted with boilers of the locomotive type. 

r. W. H. White, Chief Constructor at the Admiralty, 
read a most important paper on the Revision of the 
Tonnage Laws, which we intend to make the subject of 
a separate notice. It was followed by two communica- 
tions from Mr. Martell, Chief Surveyor at Lloyd's, and 
Mr. W. Rundell, Secretary of the Liverpool Underwriter 
&egister, onthe subject of Line, a topic which for 
maay yezrs has been the subject of much heated 
argumept. Mr. Martell discusses freely the latest pro- 
posals of the Board of Trade, and considers ın detail the 

ractical consideratigns whicl should determine the load 
ne for vessels of various clasess. He is of opinion that 
the day has passed for th@ acceptance by shipowners and 
builders cf any scheme for loading which does not take 

.cognisancé of the fog’ and other elements of a vessel,.in 
additi@n to the length, depth, or size. He winds u i 

1 e 





paper the following sentence, which may w 
commended to the shipowning c8mmunity. ‘I cannot . 
um que * e n 
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help Teeling that shipown in their own (interests 
would adopt a wise course by supplying correct data, 
and otherwise considering tle question of' framing rules, 
based on sound principlés, which would take cognisance 
of all the surrounding elements affecting this cofhplex 
question, and thereby enable rules and tables tobe 
framed which would be accepted as a fair compromise, 
and equitaple and sound reference for the future guidance 
of all interested in this important subject, and the result 
of which would, without doubt, tend jo diminish the 
loss of much valuable preperty and the sacrifice of many 
human lives,” | . 

Messrs. Read and Jeakins, of LJoyd's Register, con- 
tribute a vétuable investigation Into the transverse strains 
of iron ships. This subject was, we believe, first investi- 
rede vigorously by Mr. W. John, who read a paper on 

e same subject in 1877, before the Institution of Naval 
Architectes The method of treatment pursued by Messrs. 
Read and Jenkins is too technical to reproduce at length 
in these After investigating the strains of foir 
steam-vessels, supposed to be docked when loadel with 
cargo of the density of coal, up to the height of the 
Jowest tier of beams, they conclude with the important 
observation that the results demonstrate, in an unrfis- 
takable manner, how pei it is to provide additional 
transverse strengthening in the engine and boiler space 
in steam-vessels, where the localised weights of the 
engines and boilers, gnd the want of support from the 
deck abbve, due to the spall number of beams, increase 
the strain Qf the middle line and bilge. 

The most interesting-of the remaining papers were two 
by Mr. T. Harvard Biles, naval architect to Messrs. J. 
and G. Thompson, of Glasgow, on Progressive svar 
Trials, and on the Curves of Stability of Certain Mail 
Steamers. The former paper was of great practical vue 
to naval architects, as 1t affords to all the means of carry- 
ing out progressive trials with ease and rapidity. Mr. 
Biles abandons the measured mile trial, because of tbe 
inseparable inaccuracies which attendelit. These were 
due to the varying and unknown rate at which the tide 
flows, and to the impossibility of knowing whether the 
ship, when she comes on the mile, is running at 
her ras Spese or is accelerating her own motion. 
Mr. Bues ows out from the bow of the ship 
a floating object which is observed as it passes a 
a set of transverse sights fixed om the ship about one 


hundred feet from the bow, and again when it passes. 


another pair of sights fixed at a given distance from the 
first pair. The time occupied in the transit is recorded 
by an electric apparatus, which also at the same time 
records seconds automatically, and also the number of 
revolutions of the engine. The floating object moves with 
the tide, and therefore the speed of flow ot the latter need 
not be taken into account. By means of this apparatus, 
builders can measure the true at which their 
vessels are travelling when steaming right ahead, and 
consequently can derive all the information to be obtained 
from progressive trials, without resorting to the old- 
fashioned, tedious system of runs on the measured mile. 

We regret that want of space prevents us from noticing 
the remaining papers read at these meetings, not one of 
which was deficient in interest, 
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NEW AND VERY RARE FISH FROM THE 
MEDITERRANEAN e 
ON a lo 
b 


ichthyologic&l ewcursion which I undertook 
Novem 


er of the Minister of* Public Instruction in 

and December last, during which, I explored 

our Adnatic coast from Ancona tq Lecce, the fonian 
shores from Taranto to Reggioe(Calabria)p and visited 
the two seas of Sicily, collecting principally at $fessina, 
Catania, and Palermo; I collected aboye 2000 specimens 
of fsb, amongst whiclewere many rare species, And several 








uite new to the ichthyofauna*of the Mediterranean. 
kaong the latter I may mention a large and perfect 
men of Molva vulgaris, fouid in the market of 
nia ;-this is a North Atlantic spegies, and has not 
yet been recorded from the Mediterranean; therl, has 
been, it is true, for any years a dried skin specimen 
in the Genoa University Museum, which was figured in 
1864 by Canestrini as Haloporghyrus lepidion, and six, 
years afterwards corrected by e same author as Lota 
vulgaris, About a year ago Dr. Vinciguerra and myself 
determined it correctly, but as no data ag to its capture 
had been preserved, we were in considero, doubt as to 
its being a Meditefranean specimen. At Palermo, where 
I went after leaving Catania, I found «a third Italian 
specimen of this species. At Messina I collected two 
specimens of Scorpana ustulata, Lowe, aqd a fine speci- 
men of Umbrina ronchus, Val, both new, to our fauna. 
I believe that most of the Madeira species will eventually 
be foynd in the Mediterranean, especially off the Sicilian 
coasts. Messina is a splendid locality fot deep-sea or 
pelagic forms; it appears thaj*during stormy weather, 
especially from the south-east, many abyssal species are 
in some way thrown up, and may be found in hundreds 
floating in the Messina harbour, which Stretches like a net 
or trap across the Straits; such are Chanliodus, Sto- 
mias, Argyropelecus, Microstoma, Coccia, Maurolicxs, 
Gonostoma, and some ten or twelve species of Scopelus. 
While there last November I secured a fine Malacocepha- 
lus levis, and a singular fish of a dep black colour, with 
small eyes and a naked skin, and a most ayssa/ physiog- 
nomy, which is quite new to me, and which I have not yet 
been able to determine; it may be allied to Malacosteus. 
I shall close these notes by mentioning the capture of 
a very strange fish (belonging to the singular NotazaziAi), 
which may well be caled the rarest of fishes. It isa 
small specimen evidently closely allied to Notacanthus 
Rissoanus, De Filip, but which appears to present some 
notable differences ; I have not yet been able to com 
it with the uhique and type specimen of JV. Rzssoarmes, from 
Nice, now in the Turin Zoological Museum, and of which no 
scientific description was ever published, My specimen was 
also caught near Nice im August of last year. W. Risso- 
anus should be genencally distinguished from the other 
known species from which it differs in many essential 
characters. Liitken and I believe Gunther have expressed 
the same opinion. I RE therefore, propose the name 
Paradozichi ‘Ays, and should that term be pre-occupied 
the equivalent Teratichtkys. Should the specimen 1 
have tum out specifically distinct from P. Rzssoanns, I 
should like to it Paradoxichthys Garibaldianas, dedi- 
cating it to a great Nizzardo and fellow-countryman of 
Risso 


» . 
Flor.nce, March 23 HENRY H. GIGLIOLI 
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° PROF. BARFF’S NEW ANTISEPTIC * 


IN a communication to the Society of Arts, March 29, 

1882, a long and sade paper was read by Prof. 

on a “New Antiseptic Compound” applicable to 
thespregervation of articles of food. 

The compound in questiom is an ether of boric. acid 
and glycerine of the compogition BO,C,Hy (thé chemical 
description in the paper 1s Inaccurate), first obtained by 
Schiff and Becehi (Coif Rendus, 62, p. 397, and /. “pr. 
chem., 98, 184). Experiments made witi ths substance 
on varioug articles of food, both solid and liquid, seem to 
have yielded vety satisfactory results, as far as tbe pre- 
serving action is concerned ; but neither in ghe paper nor 


in the interesting discussion which fellowed its rgading e 


does it appear that the preserviag action is due specially 

to the compound in question, or tosone of its *tonspituengs. 

That boric acid acts as a preventive of decomposition 

*in organised bodies when present ineconsfderable qu&ntity 

there f no doubt,*gut very litte is known pf its action in 
e. * e. e Š . 

v. 
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those cases, and pr&ctically nothing is known of its action 
on the human economy, especially when taken in the con- 
siderablegdoses that would be centained in the substances 
preserved by this propoged compound. So that it seems 
at least desirable that a little, more inquiry should be 
made as to the physiological action of boron’ compounds 
before it is proposed as a wholesale preserver of food 
stuffs. 

Of the other constituent of this compound something 
more is known. It exists naturally in many articles of 
fog or drink, and its physiological action has been toa 
considerableextght investigated, and proved to be on the 
whole quite harmless. *. 

Asa ative against fermentive or bacterial action, 
it has been investigated more fully than boric acid. 

In a concentrated condition it will resist both ordinary 
fermentation and the fermentation of various bacteria in 
a high degree. 7 

As the compound BOC,H, is decomposed into þoric 
hydrate and glycerine on contact with water, it would 
scarcely appear that therdés any advantage in forming the 
etherial compound. : 

It would appear jndeed that all the preservative effects 
claimed for thts §ther can be obtained by the use of gly- 
cerine alone, thus excluding a ible source of danger 
in the use of a comparatively unknown substance (physio- 
logically) lke boric acid (see Kletzinsky, Ding. pol. J., 
171, 370; Kunath, ibig 193, 439 ; Wagner, Jahres., 1868, 
523; Fleck, Dingi. pot, 195, 487). 


——— — 





NOTES 


WI are pleased to learn that the Imperial Government has 
granted a tum of 25004 (1500/. this year, and 10007. next), and 
that the Canadian Government has further voted $4000 for a 
station for circumpolar observations. 7 


In the discussion on the New Code, on Monday night, in the 
House of Commons, Sir John Lubbock pointed oft several of 
its weak points as regards the teaching of science. He com- 
plained that children of the fourth standard were excluded from 
specific subjects, and that, as at present worded, children who 
take class subjects, might never be taught any science at all, 
as one of them must be English, and another might be hiw- 
tory. It would certunly be disappointing, if, after so much 
thought had been expended in drawing up the New Code, the 
evident desire of it» framers to encourage rcience teaching 
should ‘have been defeated. Mr. Maskelyne, Lord G. Hamil- 
ton, and others, while supporting Sir John Lubbock’s citi- 
cims, pointed out other defects, which, we hope, will have 
Mr. Mundella’s attention. Indeed, he promised to take the 
suggestions made into consideration, and, we believe, that if he 
does so sefiously, he will see it to be advisable so to frame the 
reg@lations as to class and special subjects as to secure t!f&t the 


~s elements pf naturel knowledge will have a chance of bé&oming 


a regular part of elementary education. The old bugbear 
attached *to the name ‘elementary science,” and to scientific 
terminology, was alluded to again, but that is a bugbear long 
ago dissolved, and not worth  moment’s consideration ; by all 
who have gfvgn the mater any attention, or who bare had any 
experience in teachipg, it 1s admitted that nothing is more in- 
terditing to children of all ages than ‘object lessons,” f.e. prac. 
tical inshuctidh im science, and nothing more dreary and un- 
profitable than ‘‘graitmar” as usually taught. Our New Code 
am it Bands is a contrast, so far as science is conéerned, to 
the Primary Ffucatign Act of Fiance, which has just been pro- 
mulgat#?d. The Primary Kducation which is compulsory in 
Trgnce compr&es ‘Moral amd civil instruction, reading, writing, 
geography, hystory, rome notions of Jaw and political economy, 
the dlements of fatur, physical, anf mathematical science, 








labour, ang the use of the tools of the principal crafts, the 
elements of drawing, modelling, and music, gymnastics, for boys 
military drill, for girls needleno%k.% We shall doubtless reach 
this stgndard some day, and cne step to it would be to make 
attendance at school compulsory on all up to the age of fourteen 
years. 

Dr. NACHTIGAL, the well-known Afiican exploigr, has been 
appointed German Consul in Tunis. 


M. PAUL BERT *was on Monday, elected a Member of the 
Paris Academy of Sciences, m the Medical Section. 


THE directors of the Crystal Palace have eppolgted the fol- 
lowing twenty-one British ju ymen for the Interna Electric 
Exhibitlon:—Capt. Abney, R.E., F.R.S., Prof. W. Grylls | 
Adams, F.P.S., Major R. F, Armstrong, R.E., Prof, W. E. 
Ayrton, F.R.S., Mr. Shelford Bidwell, Sir S. Cannigg, Prof, R. 
B, Clifton, M.A., F.R.S., Mr. T. R. Crampton, C.E., Mr. 
Horace Darwin, Prof. G. Carey Foster, F.R.S., Prof. E. 
Frankland, F.R.S., Capt. Douglas Galton, C.B., F.R.S., 
Lieut.-Col. W. Haywood, Dr. J. Hopkinson, F.R.S., Prof. D. 
E. Hughes, F.R.S., Prof. Fleeming Jenkin, F.R.S., Prof. J. 
W. Keats, Mr. W. H. Preece, F R.S., Prof, Silvanus Thomp- 
son, B.A., D.Sc., Mr. C. E. Spagnoletti, C.Ea, and Lieut.-Col. 
Webber, R.E., prendent, Society of Telegraph Engineers. 


THE present season seems to have been as remarkably early 
and open in the Arctic regions as x hag been with ourselves. 
The captain of the French steamer S£, Germain 1eptrta having 
encountered an ice-floe of vast extent during his last outward 
voyage across the Atlantic. During the night of February 24-5 
the vessel pcsaed through two fields of ice estimated at from two 
to three miles in width. On the following morning there lay in 
the course of the ship an immense agglomeration of masses of 
ice, many of which resembled the av/érir of shattered icebergs, 
to which no limit could be seen west, north, or south. At this 
tme the vessel was in lat 46° N., and long. 50° W. The ice 
was drifting from north to south, and for two hows the ship 
steamed in a southerly direction along the eastern side of the ice- 
fioe, at full speed, without seeing any opening, its eastern face 
being perfectly level. Soon after eight o’clock a channel about 
two miles wide, and running north and south, opened ont, 
which the captain entered, hoping to reach the open sea to the 
south, but afte: about an hour’s steaming the channel narrowed 
into a deep strait, when he decided to continue his course slowly 
aed posh through the ice, and after three hours perilous nayiga- 
tion, saw open water to the west, which he at last entered in 
lat. 44° N., and long. 51° W., or about 120 miles to the south, 
and 60 miles to the west of the point at which the ice-floe was 
first encountered. Even then the southern limit of the floe 
could not be seen, although the atmosphere was exceptionally 
clear at the time. Another report informs us that during the 
latter half of March quite a hundred icebergs were seen off 
Cape Race, E 

From No-tingham is reported the death this week, at the age 
of seventy-nme years, of Mr. Sydney Smith, the inventor of the 
steam-pressure gauge, and many other important engmeering 
appliances. Mr. Smith was a native of Derby, and was educated ' 
et Repton Grammar School By the invention of the steam- 
presse gauge in 1347 his name became widely known in the 
engineering world. ` 


THE death is annoupeed "of "Mr. William Menelaus, a 
gentleman well-known and highly esteemed in connection with 
the iron and*steel industries Of this country. He was in the 
sigty-fourth year of his age, Mr. Menelauf was past president 
of the Irqp end Steel Intute, of which he was on^ of the first 
members. He was also the founder of the South Wales Institute 


thelr applieationg to agricultyre, healib, tg@pstrial arty, anual | of Engiveeré . 
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THE idea of conducting excayatons in the Delta gy means of 
an English fund has now assumed a practical form. The outline 
of operations as now prepgred has recerved the approval, among 
others, of the Archbishop of. Canterbury, Mr. A. W. ranks, 
V.P.S.A., Prof. Huxley, F.R.S., Mr. Stanley Lane Pooley the 
Right Hon. Sr A. H. Layard, G.C.B., Sir John Lubbock, 
M.P., Prof. Max Muller, Prof, Owen, C.B., Mr. Reginald 
Stuart Poole, Prof. Sayce, Hon. J. Villiers Stuart, M.P., Mr, 
W. Spottiswoode, P.R.S., Sir Erasmus Wilson, LL.D., F.R.S. 
At the first meeting a provisional committee was formed, with 
Sir Erasmus Wilson as hon. tressurer, Mirs Amelia B. Edwards 
and Mr. Rgimld Stuart Poole as hon. secretaries, The soclety 
is already in communication with M. Maspero with the object of 
going to work directly sufficient funds have been obtained, 


A WORK of permanent value has been performed by Prof. F. 
W. Clarkef of Cincinnati University, in his Recalculations of the 
Atomic Weights, which has been published by the Smithsonian 
Instituton as Part V. of “The Constants of Nature.” Prof, 
Clarke concludes from his investigation that none of the seemmg 
exceptions to Prout’s Lam are inexplicable. ‘Some of them, 
indeed, carefully investigated, support it strongly. In short, 
admitting half multiples as legitimate, it is more probable that 
the few sppareft exceghons are due to undetected constant 
errors, than that the great number of close agreements should be 
merely accidental. I began this recalculation of the atomic 
weights "with a strong prejudice against Prout’s hypothesis, but 
the facts assthey came before me have forced me to give it a very 
respectful consideration. All chemists must at least admit that 
the strife over it is not yet ended, and that its opponents cannot 
thus far claim a perfect victory.” * 


Two interestmg discourses, delivered at a recent public since 
of the Belgian Academy, appear in the AnJ/ain of that body, 
In one of them M, van Beneden makes the record of a huge 
whale (Balenogtera) captured at Ostend In 1827 (the skeleton of 
which was exhibited in most of the European capitals, was teken 
to America, and at length found a final resting-place jm St. 
Petersburg) the starting point for a survey of the large amount 
of cetological knowledge acquired since that tme. In the other 
discourse, M. Folie laments the backwardness of his country 
as regards astronomy. ‘‘Modern Greece alone, indeed, can 
advantageously dispute with us the last place in Europe” as 
regards the history of that science. And it has four centuries of 
Afussulman tyranny for an excuse. M. Folie cites numerous 
facts against the view that observatories have mostly sprung out 
of the interests of navigation, The non-cultivation of astronomy 
in Belgium in the past he attributes to the country having been 
long without national independence and a national dynasty, 
Belgian astronomy only dates in reality from 1834, when the 
Royal Observatory was founded at Brussels. Astronomy and 
geodesy ‘‘are still tanght throughout Belgium, as physics, 
botany, zoology, physiology, in a wo:d, most of the natural 
sciences, were taught ten or fifteen years ago, that is, withont a 
laboratory." And ‘in none of the Belgian universities, except, 
perhaps, Brussels, is it possible to produce an astronomer or 
geodesian.” M. Folie looks for a speedy rectification of all this, 
In the outset of his lecture he notices the liberality with which 
the Government has lately met his proposal to annex an astrh- 
nomical and geodesic institute to the Unrversity of Lidge. 2 


THE French mihtery authgrities Jately announced a compe- 
tition in designs for a soldier’s Itewas stipulated that the 
bed should be capable of being ipised against the wall, and in 
that position present a small table nt which the soklier might 
eat, write, &c. ; the ntw bed should allow of utilisation of olf 
ones; it should be as cheap as possible, and not need muc! 
repair, and it should afford no shelter to bugy (a great pest of the 
French army) More thfn a hundred models were sent in, and, 





ea Sr 
after a large elimmation about g dozen are on tral *Our com 
temporary, Za Nature, in a potice of the more promisyng designs, 
gives final preference to a bed planned by Lieut. Bertillon. In 
ita piece of canvas is stretched within or slightly aboveea rec- 
tangular frame, by means of a Tope passing through sixty-four 
eyelets and round an iron bar parallel with the frame, which 
supports it To obviate tearing, the eyelets are encased ‘th 
pieces of leather attached to the canvas. There is a simplee 
vertical frame at the head, and the support below, at that end, 
consists of two bars, bent into a shape like tht of the lowerthalf 
of a broad capita] [g), the vertical part having a board attached, 
which serves as a table when the bed is tilted up on the curved 
bars agamst the wall (an easy operation). The suppoit at the 
other end is a two-legged stool or short fogm, on whica the 
soldier can sit at the table. The arrangement seems very con- 
venient and ruitable to the object proposed. 


S1éNoR SELLA (son of the ex-Minister of Itfly) arcended the 
Matterhorn on the 17th ult. with giree guides, from the Italian 
side, and descended at Zermatt. No greater difficulties were 
encountered than are usually met with in synmer, 


SHOCKS of earthquake are reported from Ljubinge (Herzego* 
vina) on March 25, at 6.2 p.m., lasting three seconds; and from 
Trebinje and Bilek on the same day, at 6 p.m , direction west 
to east. e 


Ovx Paris correspondent inspected a few days ago, at Feil’s 
workshop, the large flint-glars disk which hes been cast for the 
Lick Observatory in California, and purchased by the trustees 
for 2000/, It is now on its way to Clarke's for polishing. Its 
diameter is 97 centimetres, its thickness 55 centim., its weight 
170 kilog. The casting took place in four days, during which 


eight tons of coals were consumed. The cooling took thirty 


days. On the optical tests being-made the glass was found 
perfect in alMits parts. The crown-glass disk has been cast and 
is cooling. z 

THE Easter excurmon of the Geologists’ Association this year 
is to Battle and Hastings, and will extend over Monday and 
Tuesday, Apil ro and 11. ° 


THE seventh annual meeting of the Members of the Sunday 
Society was held on Friday, March 31, at its rooms, 9 Conduit 
Sueet, Mr. Hodgson Pratt presiding. The annual report, 
which was reed by the Hon. Sec., Mr. Mark H. Judge, referred 
to the work of the Society having been pursued with unabated 
vigour during the presidency of Mr. Thomas Burt, M.P., and to 
the growth of public opini®n in favour of its objects, and said : 
“The conviction 1s evidently gaining ground that the Govern- 
ment cannot much longer delay the extension of if Sunday 
opening policy to the national museums and galleries in ehe 
heart ofthe metropolis ; for since 1854, when the Comggittee of 
the House of Commons recommended the opening of places of 
retional recreation and instruction after the hour of Z o'clock 
p.my both Liberal and Conservative Governments have con- 
tinued t$ open on Sundays, the, national museums at Kew, 
Hampton Court, Greenwich, and Dublin, with? sugh results as 
have not only satisfied [er Majesty's Government, but have had 
the effect of Indueing the Corporations of Birmingham, Man- 
chester and other large towns ın the provinces, to dben municipal 
institutions of a gimilar kind on Sunday! The Sunday Art 
Exhibitlons instituted by the Society had been continnéd and 
were being imitated both in London and 
Right Hon. Viscount Powerscourt, K,P., was unanimously fected 
president of the Society.” ^. oa 2 


e ON Satuiday nfternoong meeting of the Essex Fietd Club&ook 
place at fhe Natum! Gistory Museum, South Eee the 
kind Inviati Prof. Oen, F. R.S.,"whe conducted 
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(J 
the membérs through the Palepntological Galleries, ‘and gave 
most in demonstrations of of the more remarkable 


fossils.. Dr. Henry Woodward and . Morris were alo pre- 
sent, amc did all in their power to interest the visitors, After- 
wards the Club adjourned to the Exhibition Gallerles, Cromwell 
Road, where General Pitt-Rivers, F.R.S., gave a demonstration 
.ofportions of his Anthropological Museum, particularly dwelling 
«pon the developmental ideas underlying the inception and 
arrangement of that unique collection. The two meetings were 
entifely succesful, "considerably over 1co Members and friends 
being present. i e, ! 

THE additions to'the Zoolog'c&l Society's Gardens during the 
pest week include a Macaque Monkey (Macacns cynomolgus à) 
from India, presefited by Miss Richards; two Common Mar. 
mosets (Hapale jacckus) from, Brazil, a Silky Hangnest (Amwiy- 
s kampus holosericeus) from Buenos Ayres, presented by Mr. 
George Jacobs ;*a Phiffin (Fratercula arctica), British, pres®nted 
by Miss Lane ; a Smooth Sngke (Cereweila lavis), British, pre- 
sented by Mr. Wm. Penney ; twenty-five Madeira Snails (Haltx 
maderensis), four Ungated Snails (Helig undata) from Madeira, 
presented by Mr. George French Angas, C.M.Z,S.; a Diane 
Monkey (Cercopithecus diana 6), & Talspin Monkey (Cerce- 
pithecus talagin 9), a Water Chevrotain (Hjomesckus aguattus) 
from West Africa, two Green-billed Toucans (Ramphastos 
dicolerns) from Gulang a Yellow-lored Amaron’ (Chrysotts 
xastthelora) from Central America, two Maguari Storks (Dissura 
maguari), an Orinoco Goose (Chewalepex zubala) from South 
America, a Common Night Ileron (Mycticerax griseus), Euro- 
pean, a Monitor (Afentfor, sp. inc.) from Africa, purchased ; 
two Little Bustards (Terex campestris), European, deposited ; 
a Radisted Fruit Cuckoo (Carpoceccyx radiatus, from Sumatra, 
aecelved on approval. 








* OUR ASTRONOMICAL COLUMN 


COMET 1882 a.—Tho following elements of the comet dis 
covered in America on March 18, have been caleulated by Mr. 
Hind from observations on March 19, 22, and 25, the first tele. 
graphed from America, the two others made at the Obeervatory 


— 
Perihelion passage 1882, June 12'07195 G.M.T. 


Longitude of Penhelion . $2 6 31) App. Eq. 
»  , ascending node 204 59 31 LHP 23. * 
Inclination ... .. .. e 73 42 44 ? 
Log. perihellon distance B'870371 ` 


"The heHocentric arc described between the extreme observations 
is only 37, and the orbit is therefore ta be ed as a first 
approximation, . Another orbit calcufated by Dr. Oppenheim 
from obeervations on March 19, 23, and 27, gives the epoch of 
eliomp June 16'5818 G.M.T., aud the log. least 
istpnce 9'07186, It is evident, therefore, that the comgt will 


greatly increase in brightness as it draws near to the gun, and 
we may*look for a naked-eye object a fortnight or so before 
perihelion. The elements, m wil not be well-deter- 
mise i thls case, bere wider extent of observation,» 
; ppeaneim e flere places fop Berlm mid- 
night, e are indebted for to Prof. Kone, th® editor 
o Arirenomieche Ni — 
LA 7 è — Ded Log. distance 
A ame e. cy from Earth, 
Aprlló ..., 18 28 53 +44 434 9... o'a500 
7 Aeb — 3r 14 45 29°4 - 
. e —933 4I 46 16'2 " 
© 9. — 3513 47 39° : 
IO e... — 3§ 5o 4 52°5 02323 
ye .. 1 = 41,33. 42°0 : 
12 — 442 49 32° 
S13 Se — 47o] 50 23 
14 se — 50 I9 +51 157 02134. 
The fhean of the &bo ion-dists&ces is less than a tenth 
of the megn “di of the earth from the sfn, and cempare- 
A few co ont of the dumber qpicutited have approached 
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indeed, between the commencement of the 
seventeenth and the presènt time we find only nine or 
ten cases that can be relied upon, ig upwards of two hundred and 
twenty which have been computed. — € 


VARIABLE STAR3,— Amongst the objects of this class now in 
a fa for observation one observed on the 
meridian at in May, 1 and rated 9°0; it» position for 
1855*0 is in R.A, rgh. 21m. 581s., N. P.D. 98° 48 It was 
8'5 on April 16, 1855, 9*5 on April 30, 1853, entered 
Iom, on mac's Chart, No, 41 ; on one previous 
to 1853, it had been" noted 8m. On April 5, 1874, it was a 
faint gm. It was not observed elther by Lalande or Bessel. It 
is gm. on Bremicker's chart of the Berlin series, ¿An cighth- 
magnitude (Santini calls it a sixth) follows about 49 to the 
south. 

Mira Ceti attalne 2 maximum on May 23. A minimum of S 
Cancri occurs on April 14, at gh. gm, G.M.T. ` 










the sun so gloeely ; 


` 





GECGRAPHICAL NOTES ~ 


Tux follówing papers will be read at the German ‘‘ Geo- 
graphentag” which will meet at Halle on Apal rr-14: 
some scientific of the voyage of the Gaza, 

i ly from a zoogeogr&phical point of view, by Prof. 
Studer (Berne) ; on the progress of our knowledge of Sumatra, 
by Prof. Kan (Amsterdam); on the alleged &ufluence of the 
earth’s rotation tpon the formation of riveg-beds, by Prof. 
Zo itz (Konigsberg) ; on the colonies of Germans and their 
urs in Western “Europe, by Herr Meitzen (Berlin) ; on 

the hi cal development of g phjcal instruction, by Dr. 
Kropatechek (Brendenburg); on the, treatment of subjtcts re- 
lating to conveyance in geographical instruction, by Prof. 
Paulitechke (Vienna) ; on the introduction of me measures 
in geographical instruction, by Prof. Wagner (Gottingen) ; on 
the relation betwe=n anthropology and ethnology, by Prof. Ger- 


land (S ); on the ethnological conditions of Northern 
Afriga, by Dr. (Berlin); on the Polar question, by 
Prof. Neumayer ‘Ham ); on the phical distribution 


of Alpine lekes, by Prof, Credner (Greifswald); on the true defi- 
nition of the deve-opment of coasts, by Prof. Günther (Ansbach) ; 
on Reo instruction in its relation to natural sciences, 
by Prof, Schwalbe (Betlin); on the Guldberg-Mobn 


theory of 
horizontal air currents, Prof. Overbeck (Halle); on the 
systematic furtherance of the scientific to phy of Germany, 


by Herr Lehmann (Halle), The meeting be combined with 
a geographical exhibition. E 


WITH the sixt part of the volume for 1881 of the Zei/schri/t 


„of the Berlin Geographical Society we have the usual exhaustive 


literature for the year, includmg 
departments of phy, systematically 
, and covering about ES No such complete list 
ivto be found anywhere ele. Dr. Ganzenmuller has a 
paper in thi number on the Climate, Flora, and Fauna of the 
Central ius d of the North-West Himalayas. The first part of 
the Zeit;ckri/i for the present year contains papers by Dr. Theo. 
Fischer, on the Italian Sea-Chart and Maps of the Middle 
Ages; on the Sierra of Cordoba, by Dr. Wien; on tho Ant- 
arctic Flore compared with the Palæozoic, by Dr. Joh. Palacky ; 
and on the Cartography of Bolivia, by Dr. R. Kiepert. No. a 
of the Verkundhu of the Society for 1882 contains a long 
lecture by Herr on his three year» exploration in 
South-West Africa, 

Tue March number of Petermann’s Milthethengen contains an 
account, by Mr. Knipping, of a recent journey through the 
central mountainous part of the chief land of Japan; a paper 
on Capt. Gallieni's mission to the Upper Ni a I; an ^ 

by Pref. Zoppritz, of Mr. Stanley’s thegmo-baro netric 
ob tions on his journey across Africa; and a necrology for 
the 1881. n 
THERE have been several books recently published on Mani - 
toba, to which, at present, there iP a great rush of emigrants. 
As a rule, such books give only the.bright side of the emigrant's 
hfe and in the col and it js dificult to get a per- 


fectly account of what thé emigrant may er 

‘Toro Manitoba ks* before us: one by the Rev. Prof. 
ERE Co. —for education has been well pro- 
vided in Winnipeg dy—ts mainly historical, giving 


pretty fall apu ofethe Earl of Sellirk's attempts at settlement, 
esus. S. Low and Co. are the pabluffers The other modest 
. . e 
e 
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little volume (** A Year in Manitoba, 1880-81") is p@blished by 
Messrs. W. and R. Chambery, and contams a full and concise 
statement of the experience of. an officer and his sons on a small 
farm which they took, about ten miles from Winnipeg. e There 
were. not a few hardships inly, and these are cleprly 
brought ont ; but the other side is quite as clearly and fairly 
stated, with a considerable balance in its favour. or any one 
contem emigration to the Canadian North-west, this is the 
book to get. i sod jor- 

Brsipzs Mr. O'Neil's paper on his-tpree months’ journey 
inland from Morambique,’the April Preises of the Geo- 
' graphical contam a rérm of the information just laid 
before Parliament on the subject of the Russo-Persian frontier 
east of thd* accompanied by a which can only 
pretend to uce the Russian view of the question. The 
other pe excribes the journey of a Rusian officer from 
Geoktepch to the Khivan cage and is a tanslatlon from 
tho Russiap, Perhaps the most notable matter in the geo- 
graphical news is the which M. de Brarra imposed on the 
native chiefs at Stanley Pool, and by which they undertook to 
admit none bot Frenchmen; some late news is also given re- 
specting Dr, Junkers journey in Central Africa, and Mr. J. M. 
Schuver's progress to 


je south-west of Abyssinia. We are 
glad to see, too, that international E. ra 
expeduions are npt neglec'ed, some very int information 
being fu nished ing those of the Danes to G.dshsab, in 


Wet Greenland, and of the Dutch to the mouth of the Yenisei, 
A note ıs also devoted to the recent Paabh eipiora ioni at 
Mear, the Jacobshavn fjord. The French Geograp Society’s 
meetings are very fully répgrted, as, indeed, they generally are. 
A NEw,G phical Society was formed last month at 
Greifswald, in Pommania. : 


A CORRESPONDENT points out, in reference to Dr Rae's cor- 
rection of last week, that a gold medal wes awarded to Nain 
Singh in 1877, as will be found by reference to the Meets for 
that year, or in the Proceedings (old series), vol. xxi A gold witch 
had previously been awaded to Nain Singh in I 
route-survey from Lake Mansarower to Lhasa, 


Mz. R. ARTHIAGTON, of Leeds, who is well-known as the 
munificent benefactor of African mi sions, has j to 
the Baptist Society a further sum of 1000. towards the cost of 
bulding a steamer for the Upper Congo. 

THe Constantine gold medal of the Rusian Geographical 
Society was not awarded this ; the medal ot Count Lutke 
was awarded to Major en Ernfeldt and Col. Lebedeff, for 
their geodetical and to phical work in the Belkan Penin- 
sula; the great gold medal of the Ethnographical Section was 
awarded to M. Potanm for his tions in Noith- Western 
Mongolia ; that of the Statistical Section to M. Romanoff for 
his work on emigration from the Government of Vyatka, The 
small gold medal, were awarded to the astronomer, F, F. 
Schwartz, the well Lnown explorer of tern Siberia, for his 
determinatons of jositions m Turkestan and Central Ama; to 
M. Domojroff, for anemometrical observations on board of 
ships; to M, Malal hoff, for ethnographical explorations on the 
Ural ; and to M. Yadiintseff, for hu work, ‘Travels in Western 
peu maon the Altai” Silver medals were awarded to 

ydame oratzkeya, for her album of phot from 
Western Siberia; to M. Dai hneyar, for E De ds lips 
and Ural; to M. Kalitin, for maps of tho roaie between Khiva 
and Akhal-Teke; to M. Ivanoff, for eaplorarlons of the 
Zerafshan glacier ; to M. Agapuoff, for explorations of the black 
earth and loess, in the Government of Irkutsk ; to M. Roubach, 
for meteorological observations on the uland of Oesel; to M, 
Zagursky, fur his works on the Caucasian and his 


for his 


Hepa of thè well-knowg explorer of these R. K. 
Uslar; and to MM, Stevanovaky and Rudinsky, for collestions 
of Russian songs, 3 


. 

THx last number of the Zeyerís of the Russian Geographi 
Society contams, among other intl estigg materials, two aa of 
pud whose latitudes and longitudes were determined the 

efatigable lorer of Eastern Siberia and Turkestan, F. F. 
Schwartz, the pef astronomer, during the years 1879 and 
1880, After having determined, in 879, the pofidons of tet 

in Eastern Turkestan, he now pA lahes a list ofptwenty? 
our points in the Kulje territory, from Kulją along the two long 
valleys of the Kash andef the Kunghes rivers, which cross this 
territory from east to west, that of Kunghes having been er; 
e p es e. 
z e 
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to its source, and the moste eastern point reachtd by M. 
chats being he Narat Paga, ef the arai-entern ter of 
the Kulja.territory. A series of Spes am Yernyi 
and the Narat Pass, along the Tekes rivet, were 
the same year, The numereus magne'ic observations e by 


M. Schwartz during these two journeys, will be published as 
soon a3 calculated. 


`~ 





MATTER AND MAGNETO-ELECTRIC ACTION 


"| BE late Prof. Clerk Maxwell, in his work op ‘‘ Electritity 
and Magneting " (vol. ii. p. 146), lays @own as a prinaple 
that “the mecharfical force which urges a capductor carrying a 
current acroas the lines of etic foree, acts, not on the 
electric current, but on the uctor which carries it. If the 
conductor be a rotating disk or a fluid it will move in obedience 
to this force, and this motion may or may not be accompanied 
with a change of position of the electric current which it 
But if the current itself be free to choose any path 
through a fixed solid conductor dr & network*of wires, then, 
when a constant io force is made to act on the system, 
the path of the current through the conductors is not permanently 
altered, but after certam transient phenomena, called induction 
currents, have subsided, the distribution of the current will be 
found to be the same as if no ms fosce were in action. 
The only force which acts on electric currents is electromotive 
force, which must be dist from the mechanical force 


which is the subject of this chapter.” 
In the investigation on electric, es, on which Mr, 
Monlton and myself have been long , we have met with 


some phenomena of which the princi enunciated affords 
the best, if not the only, explanation, But whether they be 
T: garded as facts arising out that investigation, or as experi- 
mental illustrations of a principle laid down by so great & master 
of the subject as Prof. Clerk I have ventured to hope 
that they may possess suficient interest to form the subject of 
my t discourse, a 
m mc to` which Treter, and df which T nompo; 
pose to offer a summary, depend largely upon a special method 
of exciting an induction-coi. This method was descnbed in 
two blished in the PAu Magazine (November, 
1879), and the Proceedings of the Royal Society (vol. xxx. 
P. 113), E s to be still mainly: 
to my own laboratory, and to of the Royal Institu- 
tion, I will, wth your ion, devote a short time to a 
description of it, and to an exhibition of its effects. 

‘Ihe method consists in connecting the circuit directly 
mus mmo or gue acme ge Te slteamito CUTE ]n 
the present case, I use one of M. de Meritens’ excellent machines 

by an Otto The speed of the de Meriten, 
€, so driven, 18 about 1100 revolutions per minute. 

In this t the currents in the secondary are of course 
alternately in one direction and in the other, and lu 
_ strength ; ro that the discharge appears to the eye, during the 
working of the machine, t8 be the tame at both terminals. 


a direct current and conf&ct 
7 , that while the 
latter, at breaking, fall denly from their full to 
zero, and then recommence with equal suddenness, th® former 
undergo a ual although very rapid change from a maximum 
in ohe rero to a meax- . 

The ordi- el le 


while those from the e machine a imately by a 
of the following form, ‘The rise and fall e 


of the are, however, sufficiently AAS e 
rapid to induce ctrrents of high -terfsion C 
and of quantity in the 

From these cons 
effects ita own variations in the current, no dbnfüct 
breaker is ; secondly, as there is nomsudden rup- 
ture of current, there is no tendency in extra cuurent*to prJ- 
goce a spark or any of, the inconveniences due tb an algupt 
opening of the «irgnit, and consequerftly that the conden-er 
3 I ion, » byeDr. i 

Le at thg RoyaP elegy Migh ar, bye *UL Shotts woote, 


. * v. 


erations it follows: firstẹthat ss the mackine e 


— 


` Owl 
in that of a 


— 
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‘with; thtrdly, that the variations in the 
consequently the s and period of delivery 
ndary cungnts 1s 
of the currents in the secondary is very great. With a 
26-inch coil by Apps I have obtainefl a spark about 7 inches in 
length, of the thickness of an ordinary cedar pencil But 
for a spark of thickness comparable at least with this, and of 
2 inches in length, an ordinary 4-inch coil is sufficient. 
the double currents, the appearance of the discharge 
bright point et exch terminal, and a t e of the 
low flame, suck as is usually seen with thick from a 
coil, wMingefrom each. This of (which, 
owing to the rapidity with which the are delivered by 
the machine, Js apparently continuous) may be maintained for 


may be ri 
prumary, 
of th 


any length of time. The sparks resemble those given. by my 
great coil (exhibited lu this theatre on Friday, April 13, 1877, 
and described in the PAslesophical Magasine, 1877, vol iù. 


0) with a large battery-power and with a mercury break ; but 
fu ‘ast instrument it is doubtful whether such thick sparks 
could be produced af short intervals, or in a rapid shower,*as in 
this case. . 

In order to contrast the Affects of the two methods, I will 
excite the coil, first with a battery, and secondly with the alter- 
machine. Yos will notice thas with the battery we can 
obtain either long, bright, and thin sparks, or short and com- 
paratively thick discharges; but, unless the latter are made very 
short, they occur only at comparatively long and even perceptible 
intervals of time. n the other hand, with the alternate me- 
chine, although the method does not lend itself so readily to the 
production of long and t sparks, we can produce a ect 
torrent of discharges more rapid and more voluminous by 
any other means yet devised. Long bright sparks can, however, 
be obtained by interrupting the flow of the currents from the 


machine, and allowing only single currents to pass at com- 
paratively a tervals. It may interesting to know that 
the number of currents given out by the machine, and conse- 


quently the number of discharges issuing from the coil, is no 
less than 35,200, that 15, 17,600 in each direction, per minute. 
The number may be determined by the pitch of the note which 
always accompanies the action of an alternate macips. 

A comparison of the two methods may also be e when a 
Leyden jar is used as a secondary condenser. This application 
of the jar is well known as a valuable ald in spectroscopic 
research; and the employment of the alternaung machine so 
materially heightens the effects that, judging from some experi- 
ments mado in the pressuce of Mr. Lockyer, and from others of 
a different character in the presence of Prof. Dewar, I am led to 
hope from it a further extension of our knowledge in this direc- 
tion. In order that you may form, at all events, some rough 
idea of the nature of such I venture, at the risk of 
causing some temporary inconvenience from the noise, to pros 


ject the mani of this spark. 

; I will detain you with only one more instance of comparison, 
The ord e of an induction coil ın illuminating vacuum 
tubes m well known. The result iw ususlly rather unsteady. 


Several instruments have been devised to obviate this inconve- 
nlence, e.g. the rapid breakers described in the Proceedings of 
the Ror doa (vol xxii. p. 455, and vol. xxv. p. 547), or 
thé break called the ‘Tremblear” of Marcel Depré (see 
Comptes rendus, 1881, I, Semestre, p. 1283), The us@ of the 
machine, however, not ouly gives all the regularity 
in period, and uniformity in currnt, aimed at in these i - 
ments, but also at the same time supplies currents of 
strength. The result is a discharge of great Srillinpcy and 
atesdaness, gnd it is perhaps not too much to say that the effects 
are comparable ®© those obtained with Mr. De La Rue' great 
chloride of slver The tonfiguration of the 
prdiuced in this way can also be controled hy a suitable shunt 


applied to th dary circuit; for drample, one formed by a 
column of gl ne and water, or the one consisting of a 
of *plunbago upon a slab of slate, qonstrufted by my 


assistant, Mr. P. Ward, and here exhibited, . 

One test of the strength of current passing through a tube is 
the‘anfount of surfdte of negative terminal, which lt will illu-. 
minate with a bright glow. ® I have here a tube with terminals, 
im the ferm of each Of which would be regarded of ample 
alse fpr carreata qoteided in the ordinary way. These are now 
al connected togethe» so as to fofn one, grand negatlye 
terminal ; ig will be fougd that with the currents feom the 
alternate mdtifine, the whole system is geadU illuminate? at once. 
"e E 

e e . 





It sh haps be here rémerked thet, while the strength 
of the seco currents passing,through the tube is partly due 
directly to the strength of the primary currents from the machine, 
it is prebably also in part due to the rapidity with which the 
secopdary currents follow one another. Owing to the latter cir- 
cumstraoce the column of gas maintains a warmer and more con- 
ductive condition than would prevail if the inteval between the 
discharge was longer; and im consequence of this a (larger por- 
tion of the discharges can make its way through than would 
otherwise be the cay. 

Before leaving the mstrumental of my di I desire 
to bring under your notice a modification of the machine which 
wo have thus far used for producing, by the interveftion `of the 
induction coil, currents of high tension. This comsists of a 
machine of the same general construction as the other, but 
ha: the armatures wound with a much number of 
convolutions of mach finer wire, The result is a machine giving 
off currents of sufficient tension to éffect, by direct action, dis- 
charges through vacuum tubes, and even in air, currents 
are of course olternate ; but by duninuhing the sire of one of 
the terminals to & mere pomt, as well as by other methods 
described elsewhere, it ıs possible to shut off the currents in one 
direction, I*uving only those in the other direction to discharge 
themselves through the tuba. I hope ‘on some future occasion 
to give a fuller account of this remarkabfe maghine, which has 
only quite -ecentlv been completed. 

to the discharge in air, it pill be ffoticed thet when 
the termi are sot honzontaliy, the torrent of thick discharges 
assumes th» appearance of a flame, which takes the form of an 
inverted V. is the result of convection currents due to the 
heat given off by the discharges themselves. The rie i 
are by thelr nature, as it were, fixed at each end, but within the 
limits of ing distance, free to muve about and to extend 
themselve- in space, y in their central part. Further, 
it may be observed that the length of the spark which can be 
maintainec is greater than thet over which it will leap 1a the 
firsMicstance. The explenation of this 15 to be sought in the 
fact, that when the sparks follow very rapidly In succession, the 
whole path of each discharge remain, so far in a heated state, 
as to assist the passage of the next; and, further, that in the 
middle part of ede or epex of the A, where the heat 
1s greatest, pate prera to such an extent as to reader a 
portion of the peth highly conductive. This may be fllustrated 
by holding & gas jet near the path of the disc The flames 
will then lesp to the two ends of the jet, which will perform the 
of a conductor ; and the real length of the discharge will 
that traversed from terminal to terminal, minus the length of 
the intervening fame, The permanently heated part of the 
flame will act m the same mmnner in extending the effective 
length of the discharge. 

The discharge which we are now examining is not homo- 
geneous Miorgnonh but consists of more than one layer. The 
flame, which, m the fact of its forming the outer sheath of 
the discharge, is the most prominent feature, consists mainly of 
heated but solid parucles emanating from the terminals, That 
this is the case may be inferred in a general way from the colours 
which the flame assumes when d nt substances are placed 
upon the terminals; for example, lithium or sodmm. The 
spectrum of the flame appears to be always contnuons. A 
convenient substance to affix ta the terminals is boron glass, on 
account of the bzillisocy to which it gives rise 1n the dischi ; 
this will enable us to project the phenomenon. Within this 
sheath of flame, the discharge consists of the pink light charac- 
teristic of air, and in the centre of all the true bright spark. 
There is reason to think that, under certain circumstances, there 
are more liyers to be seen; but the above division 1s sufficient 
for our present purpose. In this somewhat com struc- 
tute, the rink fight cerre bondi to éhe arc, andthe flame to a 

accompaniment which is seen playing about the upper 
carbon ia,electric lamps when a current of groat strength 1s 

From -his account of the mihoSs here employed I now turn 
to the main question. "In the inv.stigation, to which allusion 
was made at the ing of his lecturg, 1t occurred to us thar 
an examination of the effects of a magnetic'field on discharges 
Of this charaaje- through gir or other gases'at atmospheric pres- 
mre, ana comparison With those obtained. at lower pressures, 
mught throw some fresh light on the nature of electrical dıs- 


charges inageneral* It ıs these phengmena to which I now 
propose to ask your attention, 
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When the discharge, onginally in the foim oF gi vertical 
spindle, is submitted to the action of a magnet who es are 
honzontal, it spreads out into two nearly semicircular disks, one 
due to the es 1n one*direction, and the other to those in 
the opposite direction, As the etism is endi, the 
flame retrents towards the edge of the disks, and ultimately dis- 
appears, The disk then consists mainly of the pink discharge ; 
but with a still stronger magnetic field, it is traversed at intervals 
by hight slimicircular sparks at various distances from the centre, 
In every case, bright sperks pass directly between the terminals 
at the opemng of each separate discharge. e 


LO 


Fra 


stronger field and speed of mirror; Fig. 6 a single dis- 


in a grong field, with a still greater speed of mirror. Ii 
should be mentioned, that ın all these thei to the 
left areto be regarded as anterior to on the right, and 


that they represent various phases of the left-hand di 


Fig. 2. 

te however, we observe the right-hand discharges with a 
minor 1evolving in the same direction as before, it is clear that 
the actual curvature of the discharge will be turned in the o 
site direction (with reference to the motion'of the mirror) to that 


in 


TOS 





Fra. s. 


in the case of the left-hand discherges. The consequence will 
be, that the appearance in the mirror, When the rate of revolu- 
tion is not too great, wil] be somgthing like E instead of 
P s As the of the murror is in e convexity 
will diminish, and ulttmately be replaged' by a congavity of the 
farce kind, although not so marked, as that in the cag of the 


left-hand disch 
each coil discHarge commences with 


arges. 
"These d show 
~ a bright spark passing ctly between the terminals; that this 

* . . 


-è 








e. 

In order further to disentangle the puts df thi, phengmenon, 
recourse was had in the originaleexpermmefits to a revolving 
mirror. The light in the dks is insufficient to allpw of a 
projection of the effects, bat the accompapying diagrams re- 
present the seen in the thi Fig. 1 shows the 
arrangement at the terminnlf and the magnetic poles; Fig. 2 
the ap of the discharges in a plane at right angles to 
that E Fig. 1; Fig. 3 the appearance of three successive dis, 
charges (in the same direction) with a weak magnetic field and 
a slowly revolving mirror; Fig. 4 the same, with a slightly more 
rapjd rate of revoluton; Fig. 5 a smgle discharge, with a 

. 





I. 


a) 

spark is, in general, followed by the pink light or arc 

which passe» first in the imm e neighbourhood of the ini 
spark, and gradually extends like an elastic string in semicircular 
loops outwards ; and that the flame proper is a phenomenon 
attendant on the close'of the entire discharge. h should be 
added that observations with a mirror revolving on a horizontal 
axis, and with a horizontal slit in front of the show 
that the disk is not simultaneously illuminated throughout, but 
that it is a locus of a curvilinear which moves ont- 
wards and expands in its dimennons from the centre. 


P 


N 
Fig y 


. 

“The mechanism of the'discharge would therefore seem to be 
as follows :—In the first place, as soon as the tenston is sufficient, 
the electricity from the terminals breaks through the intervening 
air, but with such rapidity that the fracture is like that of glass, 
or other rigid substance. a path, along which, if 
there remains sufficient electricity of sufficient tension, the dis- 
charge will continue to flow. During such continuance the gus 


and upon this the magoet can act according to known la 


becomes heated, and behaves like a conductor carrying & curren, 
wi. -9 
e 





long as the electricity continues to flow, the heat will at each 


moment determine the easiest, although not she shortest pajh for e 


its subsequent In this wayethe gas, which acts at one 
moment as the conductor of the discharge, and at tfe next as the 
path for it, will be carried further and further qnt, "htl the 
supply of the electricity from the coil f. atd the wholeedis- 


ceases. Weare, in fact, led by these expertments to the 
co usion that jf is hê gas in the aft gf carrying thg anfrent, and 
. e - 
. . .* k o 9 o 
. ua e 
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not the current moving frfely in the gareous space, upon which 


the manet acta, « . 
This qrplamation of the megn displacement of a discharge 
receives strong support from the Phenomena represented in Fi 
5, Qend 7. The successive bright lines there shown must 
due to su falls end reviwels of tension within a single 
coll dischar; The existence of such alternations in coll dis- 
charges of q is otherwise known. When the fall 
“in temperature is such that the conductivity of the gas is insuffi- 
cient to maintain the arc, the discharge cen make its way through 
the air only by a fresh rent of the same kind as the first fracture. 
Qut how can thjs be reconciled with the fact that the tenslon oan 
uu Mini wasters NS 
ually ing, and thet, n, We paths represented 
Fess reuse ero uccisi o and longer? The 
aner er to fhi question ia o be found, p written in the phe- 
nomena th . Any ity in one of there.bright lines 
is always to be found ed fn all of the same series. 
Now, it is scarcely to be that, at successive instants of 
time and in different of space, irregularities in the dis- 
charge itself, and in the distribution of the gas, so rreci&ely the 
same, would constantly for certain recur; and we acetone: 
fore driven to the co en, that it is the same portion of gas 
which at first cccupled the centre of the field, with its same, yet 
uphealed rent, w is moved under the action of the 
If thj so, we have in this repetition of minute 
details, nothing more than what would neces arily follow from 
successive reorenings of m meas pari ee which would 
be surely found out by the icity in its struggle to pass. 
The view here taken of the material character of the luminous 


is further bÉrne out the fact that the of 

ht is capable of being di by a blest of air. en the 
blast is gentle, the discharge becomes curvilinear, & ximately 
semicircular, and the yellow flame may be seen ing about 


the outer in the rame way as in a weak magnetic field. 
When the blast is stronger, the sheet of Hght becomes i 

in form, and it js traversed by a series of bright lines, all of 
which follow, even in their minute details, the configuration of 


P 


Li 
Fio. 7. 


the sheef, The analegy between this and the phencmena’pro- 
duced mn magnetic field needs no further remark. If 
the strength of the blast be still further increased, the flame and 
the sheet of light both disappear, and nothing remains dut 
bright sparks parsing directly, and undisturbed, between the 
terminals. In this case the air is both displaced and cooled so 
rapidly by the blast, that it no longer offers a practicable con- 
ductive path for the remainder cf the electricity, coming from 
the coll, to follow. Of this a succesion of disruptive sparks is a 
necessary consequence. 5 

The effect thus uced by a very strong blast uw in fact 
similar to that observed when a jar is used as a secondary con- 
denser. In this case the electricity, instead of flowi dually 
from fre coil, parses in one or more instantaneous es 
with fihite intervals of time between them. Each of these has 
to break its way through the’air; and that done, it 

Hence, neither a magnet, nor a blast of air will have any effect 


in diverting tuch a e. d ee 
bs alast of the.phenomena, it may be mentioned that, 
if the inth gal ween the terminals be near the limit of strikmg 


distance, either & blast of air,“or the setting up of & magnetic 
feld, will alike extinguish the discharge, = T 
Our have been thus fbr carried on in air at atmo- 
spaslo premure; Lut there is nothing in this which is 
esential to them d* to: the conclusions to which fe have been 
led.* We may therefore repeat them in air, or any Other gaseous 
mentin, atun pressure we please, This i curia Bear 
us reglonf(so fertile in an experiment t of view 
of dis In vacuum tribes. i l 
C with a*tfbe of mcderate diameter and of very 
«light eheu we can at once recognise our former pheno- 
a slighty ed. Proceeding*to another tube, of ‘larfer 
fameter and pf mcderate exhaustion, A] placing itaxially or 
"x [ J e . . 
ec * 


i 
d 
1 
à 
i 
d 
3 


displaced part is spaead out into a 

showing thet the discharge ıs affeéted gradually, exactly in the 
samorway as was found in the cpen air. f ' 
eWhen the exhaustion is ariel fn , the phenomena become 
rather more complicated, At an eur stago there isa dirtinet 
separation betueen the ‘‘negstive glow” and the rest of the 
luminous column j end at a more ai the column 
itself is broker Into Zeparat 
is the case, it is anally sald that the negative glow follows the 


lines of etic force, while -he*luminous co distributes 
itself g to‘Ampére’s lav. 

It will, however, be found that when completes analysed the 
action of the magnet upon the strise, taken ; is the 
same as that upon the n glow, due allowance made 
for the differences in 1 ces ing between the 


one and the other, We eave e'sewhere shown that the negative 
glow is In reality as truly a stris as any other individual member 
of the luminous column; but with this that it is 
anchored to, and d for its form on; & rigid metallic 
terminal, whereas each of the o-hers is dependent on the variable 
form and tion of the stria immediately next in order, reckon- 
ing from e negative end ofthe tube; The action of a magnet 
the regative glow into a sheet of light, which is the 
c lines of force paring through, the terminal, and 
consequertly-varies with the position of the tube in the 
field, is a phenomenon so well Enowp that We need repeat only 
a single ent by way of reminder, 
Al it is not altogether so easy to show that the other 
stie pe y affected by a D field in the same way as 
is the anchored stria, we may still Ratufy ourselves that it is the 
fact, from the consideration that x hen the striz are Well developed 
and the etic field is strong, it is quite possible to form a 
magnete at any part of th= column. In this experiment it 
be noticed that for the formation of the arch in mid-column 
it is necessary that both poles of the magnet should act upon 
ofe and tho same veda. PT in fact, means «hat the pole 
nesrest the negative end anchors the stris, and thereby it 
into conditions similar to those of the negative glow. 
this is effected thé two exhibit similar modifications in the 


magnetic Seld, 

su of this view, we may adduce another and quite 
oeni meted of anchoring 2 stria, and of thereby pro- 
ducing a magneti: arch elsewhe-e than at the ve teria. 
It was noticed by Goldstein and others that 4f. the ve 
terminal of a tube be enveloped by an insul surface of any 
form pierced with a number of holes or if a diaphragm simi- 
lerig pierced be placed anywhere in the tube, that the pierved 
E will act as a negative terminal. He found the 
finer and closer the holes, the more complete the resemblance to 
the action of a negative termina], But even when the substance 
is metallic, and when the holes are neither very small nor very 
numerous, a perforatéd disph "ill so far act like 2 negative 
termina? as-to serve as a point o^ departure of a strie. There is, 
however, this difference, that tne blank space immediately ad- 


joining the diaphragm, as it 11 csually called, is not gen so 
large es that at the true terminal; and the stæ thus artificially 
formed always lie close up to the holes, The dla , In 
fact, anchors the stria, ani renders it ble of the same 


etic effect as was shown in the cases studied before. 
he action of a digphragm in a magnetic field gives rise to 
other interesting and remarkable results; some of which 
wold further illustrate the views now submitted for your con- 
sideration, But these must be PET another sad a 
In the foregoing experimentr,-and m remarks whi ve 
accompanied them, I have endeavoured to illustate, by reference 
to gaseous media, the principle enunciated at the outset, that in 
the displacement Of the discharge én a magnetic field, the subject 
of the magnetic action is the material substance or medium 
which cpnveys the discharge. I have shown also that, even 
when the discharge takes in media so attenuated as to 
produce the phenomena of strive, the same principle applies not 
only to the discharge*as a wkole, but also to each com 
stna or unit; and, lastly, that rhe spel of ect on 
the various striæ :s dne to loca circumstances, and not to any 
fundamental difference between tho ‘‘negative glow” and the 
members of the '' posffive column." 
Seeing now that,the magnetic displacement of the luminous 
dischin gemeans displacement o? the patter in a luminous con- 
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. 
dition, and that a crow ding of such luminous matter inyolves an 
maaie of luminosity, may Ei infer with a h degree of 
probability that the striæ are themselves aggregations of matter, 
and ther the dark spaces? between them are comperatively 
vacuous. ' m. 

, It is true that such a view of the case would seem to imply 
that, in gaseous media, the better the vacuum the more easily 
can the electricity pass ; and that this might at Erm sigir appear 
to be at with’ the known fact that the resinance of a 
tube decreases with tlie unul a minimum, determinate 
for each kind of gas, and then Increases, Bot it has been sug- 
gested by Edlund (Annales de Chemie et de Physique, 1881, town, 
DL p. 199) thgt the resistance of a tube may really consist of 
two pats, first, that dae to tha page of the cleotricity through 
the gas itself? and, secondly, th t due to its passage from 
termmals to the gas; and alo pat rae fore qrsa, while 
the latter'increases, as the pressure is low this su 
sition, the obseived phenomena may be explained, without 
amigning any limt to the facility with which electricity may 
traverse the most vacuous space. 

We may eren cairy the suggestion of a resistance of the second 
Mind a little. further, and ~u that there is a resistance due 
to the e of electricity from a medium of one density to 
that of another, or from layer to lazer of different d of 
pressure, And from this point of view, we may regard sgio 
as expressions of gesistahce due to the varying pressure in dif- 
ferent parts of the tube. Into the question, whence tbis varia- 
tion of presure, Yam notat t prepared to enter; it must 
suffice for thi, evening, to have shown that the conclumons 
which we have drawn from our expeiments, are not in di~- 
accordanee with other known phenomena of the electrical 
discharge. 

The warnfhg hand of time bids me not to prolong my discus- 
sion of the subject. But before closing, I would point ont that 
these laborat ry experiments are not unsuggestive in reference 
to questions, It has long been, and still is, a disputed 
q on wheiher a display of the aurora borealis ever tags 
place at any connderalle elevation above the earth's sur 
On the one hand, ob-ervations are cited giving a not unfrequent 
elevation of nearly 200 miles; while on the oth.r, ents 
with vacuum tubes appear to limit the range to less "forty 
miles; The observation is perhaps a doubtful one at beat ; it 1s. 
not easy to fix the position of so faint and flickering.a pheno 
menon, and it is perhaps even more difficult to wentify a parti- 
cular pe of it when seen from two distant positions, But the 
1 ed data are still entitle? to some consideration, especially 
if it has been shown that the evidence furnuhed by vacuum tubes 


is not conclusive the estimate, 
It would be very pleasant, if, wafted by the breezes of sclen- 
tific im ion, we we e to set full sail, gnd navigate our bark 


into still more distant space. And, indeed, we are under no 
slight obligations to th-se «tiong minds and courageous spirits 
who thus adventure themselves out beyond well-known waters ;* 
foi the treasures which they bring back from, every such voyage 

are both valuable and strange, and they set men thinking on 

new and untrodden lnes, But lest, less fortu ate than my 
neighbours in any such venture, I should fail to fall in with a- 


returning current, capable of recovering my expended energy, 
and of restoring myself t» zerra Arma, | must here panse, It 
is, however, said, in the mind of every one, even the most 


philosophic, there is a tender part; and therefore I must ask 
your indulgence, if, while resolutely turning my back on physical 
speculations, J still return for a moment to my first love, mathe- 
ee piadon. A ne e eae been 
considering, namely, the magnetic field, t represented 
by its etectric PENA we seem to have Se upon a world which 
Riemann might have longed to see, a world wherein Lobatcheff-. 
ski and Bel į might have enjoyed the full fruitjon, of realised 
ideas, and where even Chffo&d might have found t sco 
for the exercise of his inexhaustible powers of imsginationfund 
of thought. . 





FLORA OF NEW SOUTH WALES IN ITS 
GEOLOGICAb ASPECT . 


T HIS, the oldest ofsthe Australian settlements, may have itg 

area grouped as follows :—(1) That of the Andine or, 
poor country ed by the Protead» and Epacrids P (2) the 
eastern slopes of coast range represented “by the tree-nettles and 
the palms; (3) the cold Mountain shrubs re-recented by sassı- 











tree ferns, and myrtles ; and (4) the terior | laing repre- 
jen kis usd mere dnd ompak. alt may be moudered 
how the di-tribubon of the ion'has elhat the 
Australian contment has risen slowly, is gatbgred from numerous 

fs, among others the very one of the strata exTybit- 
E n erately a horizontal plane, It may further be Infer ied 

in its uplifting, the outer rim of the continent was slightly 
more elevated than the interior, This taken into consideration, 
along with what doubtless at-one time existed, namely, a great 
inland sea, abundance of marshes and mud, and a once probable e 
greater rainfall, and particularly the latter, though one and all 
may have contributed to the present physical foatures, and coa- 
sequently plant life. Another interrogatory am»e«Sriz. Whence 
the coal-seams? Af fo these, there is some ljkelthood they are 
the remains of v: ion borne hence from a fow sunken conti- 
nent eastward of Australia ; New Zealand, Norfolk, so owa 
Island being outliers now mere island vesyges e 
great land dee in the Pacifc Ocean. 

Of the four local drvisions above enumerated, the most typical 
vegetation pf the fir t ıs the group Proteaces, a very ancient 
fanlly Sexteniiag back to tha secondary period ob geology, from 
which time Australia apparently has pever been . A 
point of very considerable inportante as bearing on long- 
condnued stability of:the Australian continent may be derived 


from the remarkable cluse gelationship and ipsensibie gradation 
of some plants ; for instance there 1s great difficglty in separating - 
spedes oF Eucalyp, Banksias, &c. Thos it may be sud none 
oc few of the connecting links have been as must necessarily 
have been the case had submergence and of the land 
have i 

Many curious problems yet await in on, such a; the 
fertilisation of Proteads, including the Stylewats and 
Goodenta family. : Again, have the Epacrids once been a 


family of trees, wherefrom the living species are but decadent 
examples? The Casusrinece, or wod tribe, are u doubtedly 
an ancient group, and like conifers, flourished in the dawn 
of life. The second division of the eastern al» Pal os, and 
Tree-nettles possibly may have had an Asiano olet thro 

the Maliyan Archi Oo. They appear not to be y 
Australan in origin, but themselves only long established 


colqnists. 93 the contrary, among the third divi ion of the 


cold m scrub., the Dorophorz (Sassafras) hold a con- 
spicuous place, and evidently are of Australian derivatnon. The 
vege:ation of the intenor plains or fourth divison, the 
Chenopods and the Composite, are rapidly becoming one of the 
past, and the small species even now are sensibly giving place 
grasses and weeds. apart from the groups 
mentioned as most typical of the four divisions in question, 
the Acactas and Encalypt-, they have the wi dis- 

tribudon and complicated genera. They both appear to be 


gemera at their zenith, having exited long to pass into 
redundant forms, but not long usas i exposed to 
vicimitude. and declme. Their from Howe's Island 


and New Zealand shows they in all likelfhood did not belo 
to the h etical submerged continent, nor are they o 
found along wath the lanrel and other remains of 
Abstract of a communication by Alr, Robert 


F 88 
ebruary 2, 1 2.) E 


7 : 
UNIVERSITY AND EDUCATIONAL” 
» INTELISTGENCE . 


CAMB The recent report of the Council of the Senate 
relative t8 the 


proposed Prosesso of Animal Morpho is 
creditable both to the re side Ln the Covaci} awe (Ke 


it desirable to quote some of its phi entire, "'' The suc- 
cessful and rapid derelppment of biologiosletenching in Cag- 
bridge, so honourftle to the reputation of the,Untversity, has 
been formally brought to the notice of the Council.” It appears 
that the are now so large that the mccommodaton prg- 


vided but a Jew ye&rs ago has alieady become insufiiclen and 
that plans for extending it are nuw oc.upying thg attention of 


the Museums and Lecture-Rooms S e 
** It is well Lnown tha. one of this teaching, viz., that 
of Animal M. , has been in CamBndge by 


efforts of Mr. F, M. our, and tka! it has grown to {ts present 
igportance through his abili y as a teacher sud His eimific 


The gervíce to thetnterests of. Pag ral sclenct ghof renllered 
* e 
. = e e* 
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by Mr. quem havifg been £0 far generously given without any 

adequatd academical recognition, the benefit of its continuance 

is at p entirely unsecured to ghe Univermty, and the pro- 

press. of the departgient under his direction remains liable to 
+ suddgh check.” s 

It 15 recommended that a Professorship of Animal Mythology 
shall be established, teiminable with the tenure of the first 
Professor ; the stipend to be 3007. a year: ‘the Profeasor to be 
Íppotuted by vote of membe of the Senate on the Electoral 

oll. The duty of the Professor is defined as ''to teach and 
illustrate the principles of the structure and development of 
anjnals, to appl» himself to the advancement of the knowledge 
of those subjects, nd to promote their study in the Unrvernty.” 
The Grace will be proposed on May 11. ‘© e 

From the repar& of the natuial rcience examiners in the last 
Local Examinations, we lean that the Junior Chemisty paper 
was very feebly answered, many being upable to explain the 
difference between a chemical compound and a mechanical mix- 
ture; but the practical werk was satisfactorily done. The 
senior boys did well m chemistry, though the girls did badly. In 
heat, there weno many failures among the ties wit? great 
want of exactness in the definition of important terms: the 
majority failed to do a very*rimple calculation concerning the 
expansion of a solid ; the Seniors did better. In Statics and 
Hydrostatics the pagers of the Juniom were unsatisfactory ; the 
answers to one nymerical question were mostly confused masses 
of figures without a single word to serve as a clue to the laby- 
rinth, The Seniors also receive a bad repart i the questions 1n- 
volving accurate definition were not either attempted or were 
poorly done. In Botany the Junior pa were moderately 
good; there was, howefer, a tendency to the mdiscriminate use 
of technical terms without a due regard to ther meaning. The 
Seniors in many cases showed complete ignorance of some of the 
most elementaiy facts; the description of ens was espe- 
cially bad. In zoology both Juniors and Seniors did faurly well; 
still there was a general absence of diagrams, and little evidence 
of practical work. One valuable remark 5: the examiner is that 
yo scholars thould not be informed of the erroneous ideas of 
the older naturalists, even though the errors are pointed ont, as 

trouble is thereby given, and confusion is hkely to 
be caused. In Physical Geography, good papers esent up; 
but in Geology the majority were altogethe- unsatisfactory. 

The examination for a vacant Sheepshanks Astronomical Ex- 
hibition will be held in Lecture Rcom No. 7, at Trimty College, 
on Monday, April 24. 

The Demonstrator of Comparative Anatomy will take an 
advanced „class for instruction in the Sauropmda next term, 
beginning April 18. 

EDINBURGH.—At the close of his lecture on Friday, 31st ult, 
Prof. Archibeld Geikie was ted with an illuminated 
address by past and present students of the Geology class in 
University of Edmbugh. Mr. John Murray, of the Challenger 

hon, presented the address, which was as follows :— . 

“Str,—We, your present and former students in the Universi 
of Edinburgb, beg to pay you the tribute of a brief farew 
While rejoicing in the boas co on you by your appoint: 
ment as Director-General of the Geological Survey of Great 
Britain awd Ireland, we would record, along with the expression 
of our most h congratulations, our deep sense of the loss 
wifich both we our Alma Mater will tustan by gour de- 
parture.e To the distinguished services you have rendered the 
sclence in which you have taughj us to shere your interest and 
euthusiatm, wo wlll do no more than refer; though we cannet 
fail to remember with pride how signally you maintained 
the reputation of the Scottish. School of Geology, and®f Fdin- 
burgh, it» metropolitan seat, “We would here pits recall the 
many happy fours weave s with you, both m the geologi- 
cal class-room and m the field, and ex , for ourselves and 
for’ others now scattered over the world, the f&lings of gratitude 
and affection itl which your name will ever be regarded. We 
arg ed with much ragpect and affection," = 


wag read the address, the rentiments of #hich were warmly 
applauded, Me Murray said that Prof. Geikie wo find in it 
the names of abou 140 students, and they expected that a 


numbé more would yet 
address to exfress all th 
Ífekroc (felkio, nor did they attempt to say all that one should 
wisheabout the admiration in which theg held Prof. Geilie as q 
scientific momand as s'"teacher, Upon the fate of the address 


TES some akgches e one M. hu preset eupils whi might 


b« added. They did not intend the 








deep feelings they had towards Pro- - 





serve to remind him of the mstruments with which they had 
fought, of some of the tattle-fields upon which they had 
been employed together—ergageg in a fight ın which the students 
knew Prof. Geikie had been a most “excellent general for them. 
After enentioning that a casket for the address would be pre- 
senjed at a social gathering to be beld ın a few weeks thence, 
Mr, Murray, ın name of the past and present pupils of the class, 
wished the Professor health, strength, success, and distinction in 
the new sphere of work to which he had been transfdtred. Prof. 
Geikie, who was warmly applauded, said there were moments in 
a man’s life when the depth of his emotion was best 

by sulence. Therefore he made no &ttempt to tell the students 
how much their lindly feelings always, and this ally 
hearty outburst, had touched every fibre of his hemit, At the- 
close of ray session he had been accustomed to l@k forward 
to the final day with great depression of spirits, It had always 
been to him a rad thing to say ti good-bye” to the y 
men with whom he had been brought into such close perro 
contact during the winter ; but this was-to. be his lgst adieu to 
them, and he could hardly trust himself to shape into words the 
feeling of genuine sorrow with’which he left that class-room. 
Eleven yeas ago he began the work of that class, The Chair of 
Geology in the University was founded the munificence of 
Sir Roderick Murchison, who was strgck down by illness before 


the arrangements for the foundation- were completed, and he 
belfeved ıt was largely due to the present Pi entary repre 
sentative of the University, Dr, Lyon Playfair, that these e- 


ments were finally carried out, As the students had said in the 
address, his aspirations had been very strong towards revirmeg, 
as far as in him lay, the fame of the Scottish School of Geology. 
No one could be more sensible than he was, of how far he had 
fallen short of the aspirations with “which he began his work. 
But although he did not for a moment attemp? to justif 
his failures, he thould try to show them fow difficult 
his task had sometmes been. When he entered on his 
duties, there was not one diagram or specimen belonging to this 
class, He hed to obtain diagrams from all sources, and to make 
mafy of them himself, there being no endowment for the 
support of the Chair, One part of work during the eleven 
ears had been to gather together materials for a class-museum.. 
ese he had succeeded in obtaming, pertly through purchase, 
and pertly through the kindness of friendly bénefnctors to the 
University. This collection, which would be of the greatest 
value in the future work of the Chair, was at present in great 
t stowed away ın boxes, for want of space to display ıt. He 
fad much satisfaction in leaving it as a ipe cy to his successor, 
Having referred to the difficulties which had attended the con- 
ducting of the class, arising from the deficiency of accommo- 
dation, two, and sometmes thres fessors nsing the same 
class-room, the Professor said this Chair was the frst started 
in Scotland for the ial cultivation of geology and mine- 
ralogy. He beli he wes the first in Scotland, if 
not in Britain, to organise a practical class for the study of 
mineralogy and the microscopic mvestigation of rocks. Owing 
to the transference of the medical classes to the new vey 
Buildings, his successor would have a series of class-rooms, wi 
laboratory and museum ettached, and he had no doubt a great z 
future was in store for the prosecution of geol in the Um- 
versity of Edinburgh. He had tried always to make the cultiva- 
tion of field-geology a prominent part of the work of the class; 
and some of their pleasantest associations had been among the 


lens of the Highlands and the hills and shores of the lowlands. 
In conclu f. Geikle thanked the students very heartily 
for their k ess in the past, and for this crowning mark of 


their regard. Though bis voice would no longer be hemd withm 
these walls, bis interest m the students remained as sincere and 
as hearty as ever it was. They knew him well enough to be 
assured that hig students had been, and always would be, to him 

nal friends. ‘‘ And now, gentlemen," he concluded, ''long 
ive Sur dear old Ama Afater, anl God bless you all." 


THE flowing is the award of the Public Schools’ Prize 
Medals of the mo MM for 1882 :—Phyncal Geo- 

phy (Examiner f, eH, N. Moseley, M.A., T, R.S.) : Gold 
fie Haubert Llewellyn Smi Bristol Grammar School; 
Silver Meda? Albat Richard ee, Drflwich College. Honour- 

ly mentioned: Andiew Claude Crommelin, Marlborough 

olas: Montague Edw"hrd Fordham, London International 

lege? Samuel William Carruthers, Dulwich College ; Albert 
Lewis ag aren Liverpool College. Political Geography 
(Examiner, Sir Arthur Blyth, K.C.M*G., Agent-General for 
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South Australia) : Gold Medal, Frank Heiman Becker, Dulwich 
College ; Silver Medal, Sydney Charles Farlow, Harragr School. 
Honourably mentioned; Robert Galbraith Reid, Dulwich 
Collage. ,* 


e. 
— —9— 





SCIENTIFIC SERIALS 


Fotral ok iké Franklin Institute, February.—On the beha- 
moar of in the steam-engme cylinders, and on canges of 
, by R. H. Thurston. —What isthe most economical 

Ee ‘cut-off for steam- , consideredeas a question of 

? Ly W. D. Marks. tribution to the history of the 

link motion, by J. L. Whetstone.—A new theory of the suspen- 
sion system with stiffening trum, by A. J. Dubois.—Steamship 


performance by J. W. Nystrom.—Radio-d ; atomic 
phyllotaxy and ki harmonies, by P. E 
Bulletin del Académie Royale des Sciences de B No. 12, 


1881, —On the probable cause of variations of latitude and ter- 
restrial magnetixm, by F. Folie, —Remarks on the electric phe 


nomena which accompany variations of the potential 
ECHE 


mercury, by G. Van der Mens he.—On compo 

of hyposulphurous acid, by W. 8 and E. 

action of chlorine in To pame ons, an on och 
.—On the action 


pe hay a angela Wi tates tanta 
tylic st, Haron g 
iere iugi structure rm pediellar. 
Syderackinur granularis and ; met yo ye Fosttinger. 
and development of Orthonec- 
ulin.—On the respi onnllations of the arterial 
dog, by L. F: „—On the delimitation and 
ali of the lower cqal-formation of Belgium, by J. C. 
the oscillations of blood- called Periods, 
of Traube- , by L. Fredericq. of the histo m 
a whale, or ceto Ws sedi ago: eere etare poo 
Beneden.—History of astronomy in Belgium: led by F. 
Folie. 


Reale Istituto Lombardo di Sciense e Lettere. Rendiconti, v8]. 


xv. fasc, in, —M cal rétemd of the year 1881, calculated 
from observations made Y Royal Observatory of Boere, by 
E. Pini —On the achromasia of &phaneri {ie colouriemmess of 


certain minute opganisms), by L. —On the toxical action 
of hydroxylamirfe, by C. Raimondi and G, Bertoni. 


` Aiti della R. Accademia dei Lincei, vol. vi. fasc. 6.—On 
Hieratite,-& new mineralogical species, by A. Coma. —On mono- 
bromopyridine, by L, Danesi. —Observations in addition to the 
memoir entitled ‘f On an Organ of- some Vegetable Embryos,” 
by G. Briozl.—On the &tmospheric pressure of 
Jenusry, 1882, by L. Respighi. 


Bulletins dela Saciétd d? Antkropelogis de Paris, tom, iv. fasc. iii, 


1881.—M. Thulié concludes his paper on the differences between 


He imie opum and Hottentots the former of whom: ha 


kx A Allen rg 


race.—M. To deris ce do aa 
genous races o pibe ^a beie sojourn in that provinee, 
has given of his own rules of 


dud uh 
ethnological inquiry, and his hastily formed views based on mere 
appearancs—to the most interesting of the papers and discussions 
reported in these Pues. Among these ae the comprehensive 
expositions which M. Topinerd gave ata subsequent meeting of 
` his “ Méthode d'observation mos vivant à propos de la discus- 
En sur Y Algerie," and the description of his own modiication 


of '' Broca’s boat alr for measuring Cuvier's facial e on 
the living subject. —M. Sabatier, in a paper on the eet 
appellations used by the ancients to designate the peoples of 


endeavours to aps the existence of chose analogies 
between Sanskrit, Greek, and the Berber dialect, as shown in 
the names of leading es, which he*derives either 
Sepa ile ora ooctipe pations, or the nature of the on 
in which they dwelt.—M. ce pa venae A his 
recent explorations of the Ch beds, in which ib human 
remains have been found, whil@ thoge of the elephant, rhinoceros, 
and cave-bear are numerous, ewith an abundance of 


together 
aqueous, but no zhells.-3-M. Cavarox his dis- 
covery of an air oF. d implements in the’ Jura near 


Salines, ied a € belong to Neo age,—M, le 
= er oe 
forms Srabjet of Bit lagu ede ea indo study 


of the specimens contained in the Broad, and the, Society's, 


Museum. The list of diseases includes most of the modern 
forms, common in infancy and advanced while the ngmerous 
Instances of tre and -the hot ent cases of well 
consolidated frectures w that pri man was pet wholly 
neglgent, or unskilled in regard to metbods, —A*new 
case of so-called hermaphrodism ied by M. Magitot, gave 
rise to considerable discussifn, course of which it was 
agreed that-the use of the term was not in harmony with the 
present state of Physiological inquiry, and that the abnormalities, 
In question ought to be included under the general head of mal- 

formations, or embryonic arrest of development, —We have further 
head ne paper uf Madame Clemence Royer, on ‘‘Le Bien et la lot 


Morale” Zaborowski on the memory* its distur- 
bances;. by Mr, Fqjey, on the relations the mode 
Ue fe lod aciei ME Toia Peer &nd the humid climate 


in which live; and finally, two highly important communi- 
a from M. de Ujfllvy, on the cranfometne and 


iological hisfory of these abes. 





e e 
SOCIETIES AND ACADEMIES 
LoNDON . 
Royal Boclety, March 9, 1882.—''On the Spectrum of 


Carbon," G. D. Liveing, M.A., E.R.S., Professor af Che- 
. Dewar, M.A, F.R.S., 9jscksonian Professor, 

University 3 
ae in their memotr ‘‘ On the Spectra of 
the etalloids" (Nova Acta Reg. Soc. UpsaL, Ser. iii, voL ix.), 


porn and tahle M A ETa ca to carbon 
the visible part of the spectrum, as distinguished from the 


fluted spectra given by compounds of carbon, namely, carbonic 
and acetylene. These lines, they state, always 


-spectrum 
bye iple gospri lie gae sad a vy 
nel real ay ts e green, aud a very 


of the spark of a large induction coll, having a large 
Epic jar in connection with the secondary coil, between poles 
Ed inim 


the spark between iron, 
bonic acid gas By comparing the photographs teken under 
these inno grec thoy Have, they bellera, imitated 
air-lines, which are numerous and strong in th8 
betwee H and T, and also the metallic Imes which gra 
porified with the utmost still exhibited. 

The graphite was ed by being stirred in fine powffer into 
and su 


EE 


were cut, 

otwithstanding the purification; Rial iden oy spark 

between these el œ sill sh ctly lines of 
enum and i 


wave-lengths of the uri rbon Ihes were deter- 
mined by mesns of a Rutherford di n geating having 17,295 
i Ineasures were made in the folk#ymg 
way:—A small photographic slide, containing éhe sensitive 
plate, fitted the Scope 1 place or thie eas 
easily be turned about an axis coincident,, or nearly so, with the 


optic axis of the telescope, In takiagea m ent of the 
ion of a line the approximate wave-length found 
interpolating between the nearest or o line® of 


known. bebida n V Photographs, taken with Calcite pysns. 


- 


546 


e 
NATURE , 20. [Agra 6, 1882 








The telescope was then get to the angle corresponding to this 


a te waveSlength for the spectrum of ; 
‘the wer half sof the slit was closed by a shutter, and the 


deris am aiae baag 


P 
alij and gave an image of the lines in the lower half'of the 


n this 
slide was turned 


so as to to the top that pert of «he sensitive plate 
- which had been 


e timo, and thus two images of the same Hne were impressed on 
the plate, which were necessarily at equal distances on either 
aide of the point where the axis of the telescope met the plate. 
By a subscqueng measurement with 2 micrometer under a micro- 
scope of the distance between the two imffges, and the conversion 
of this distances into angular meesure, a correction was found, 
which was added to, or subtracted from, the reading of the circle 
“to get the deviati 
obeervation. ther photograph of the rame line was next 


7 taken In the same way 


laced at the correspo angie on e other mde of the colli- 
a ei nin a us found, the wave-lenfth of the 
line was calculated, "The process was repeated three or four 
times for each line, and the mean wave-lengths thus found for 


carbon lines were 


28372. The wage-lengths of 
by ine polation from measures of hotographis on which the iron 
as well as the carbon lines were "wn. e 

the iron Imes used in the interpolations were dedu from 
photographs taken with the grating in the sime way as that 
above described for the carbon lines, The wave-lengths thus 
formed for the remdtnipg carbon lines are given m the table 


' e " a 

the current was nearly as much as the carbon thread wguld bear 
TUM IUe a sort of dame appeared. htc lam On 

infbg the spectrum of this flame, it gave the of 
carbonic oxide very distinctly Closer examination showed that 
this flame was strongest about thé junction of the carbon thread 
with one of the conducting wires, and that, on reversing the 
qurrent, it shifted from one wire to the other, and the wire about 
which it appeared was always the positivo electrode. In fact, 
the flame was the glow of the positive pole attending a discharge 
in rarefied gus ; when the resistance of the carbon thread became 
too great in proportion to the intensity of the current, the dis- 
charge began tœ occir through the rarefied atmosphere within 
the envelope of the. lamp. The spectrum showed that this 

ere contajned carbonic oxide. . . 

By trolig different flames between the incandescent lamp 
and the «lit of the spectroscope, they have made me compari- 
sons of the probable temperatures of the flames and filament. 
When the flame was that of a Bunsen burner, in which was a 
platinum wire with sodium carbonate, the yellow sodium Imes 
were een bright above and below the continuous spectrum of 
the carbon thread, but reversed where they crossed ıt. When 
lithium was substituted for sodium in the e, the red lithium 
line was also seen bright above and below the contmuous spec- 
trum, bat reversed where they crossed it, When an. Sees 

Jet was substituted €or the Bunsen burner, and sodmm car- 
Bondta held inih the yellowsodium fexwere act only bel tabove 
and below the continuous spectrum of*the carbon, bat showed as 

t lines where they crossed it; in fact, they were conspicn- - 

brighter than the carbon. When coaf-gus was substiroted 
for in the jet, the same ap co presented itself, 
only the sodrum lines were not so much brighter than the carbon 
as they were before, Fifty Grove's cells were used with the 
incandescent lamp, which were as*many as could be used yrith- 
aa of rupturmg the threads, When bérium chloride 
was held in the hydrogen flame fed with only a little oxygen, the 


























been gdjusted for 
came h the upper half of the 


was completed, the photographic 
through 180° about the axis of the tele- 


lowest. It was then exposed a second 


on of the ray producing the line under 


asebefore, except that the tele cope was 


'5, 2478°3, 25090, 2511°9, 2836'3, and 
is edunt Jles cere obtained 


waye-] s of 























bright green line of barium (wave-length 5534) was well reen 
übove and ‘below the continuons speson Dub covid not. be 
traced either bright or dark across it. When a flame of 
burning in sir was interposed, the bright bands.of that 
could be seen above and below the continuous 
but could not be traced either bright or dark across it When 
sodium carbonate was held in this flame, the yellow sodium lines 
were seen fecbly reversed where crossed the spectrum of 
the incandescent lamp, They infer ese experiments, that 
the emissive power of the carbon thread for light òf the refran- 
ility of the D lines is nearly balanced by that of sodium in 
flame of "n buning in air, but is senmbly less than 
that of sodium, at i DER eo coal-gas and 
oxygen, much less than that of sodium in the oxyhydrogen j 


of the 
candescent thread is not-far different from given to sodium 








et. 
This seems to render it probable that the tem in- 
an 










bya Paine birinne. ini aif Dit is less then that of 
dT C ame though thís does not necessarily follow from the 
experiments, inhsmuch as the radiation of the sodium is so much 
more limited as to e than that of the carbon, When a 
Bunsen burner or a gas blowpipe flame was interposed between 
the lens and alit, no reversal of the h bon bends could be 
seen. When magnesium was burnt the Jens and alit, 
the magnesium lines (5) were bean t, eclipsing the carbon, 
Possibly the smoke of magnesia may have considerably helped- 
to eclipre the light of the carbon. 


Chemical Society, March 16.—Prof. Roscoe, president, in 
the chair.—The fo papers were read i— On valency, by 


sideration of the valency of carbon in the hydrocarbons, and 
espocially with the formulis peopored Kékule and others foc 
benzene. Tho author concludes that a le h in which 
carbon acts yn a triad," agrees bat with. the various 
ns ofe -ne.—Contributous to the ehemical history of 
hi berber ie : by R. Meldola. The anthor 
investigates action of benzyl ‘chloride m di lamine, 
i tod theacton dosing agents upon the grodadh, e sub- 
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——e. 


They baqp also eZamined the spectrum of Swan's incandescent action of strong sulphwric acid forms sulphonic acids, the alkaline 
é amps. So long gs the carbon thread is unbroken, it emits a | salts of one of these acids dyes woollen fabrici from an alkaline 


spectrum, on which neither bright aor dark lines 


co 
visible.’ By grad 

* battety, until the 
facture, for œ mall 


flutings inthe greenippesred. In soma of those lamps, -w. 
ee e . g 






bath. TRis colour is the chloride of £ bese which the author has 

ved to be diplrenyl diamidotripheny! carbinol,—On some, 
constituenf of resm aio, by G. H. Morris.—The lower frac- 
tions %f resin spirit yield on standing a crystalline substance, 
This body has beet? examined by the author. It has the formula 
. e d . 


are 
increasing the number of cells in the 
gave way, they found at thé instant of, 
fraction of agsecund only, that a set of 
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C4H3 04H40; itis formed from a hydrocarbon heptin CyHi, 
boiling at 103° — 104°, contained in pesin sphit, The saor has 
also studied the action of -nitric acid, e, , on 
hepün,—On pentathionic acid, bye Wat-on Smith and T. Taka- 
matu The authors reply t6 criticims advanced by Lewes, 
Spring, Curtius, &c., on their previous work, and give fufther 
ts on the subject.—On the repann of diethyl 
naphthylamine, and the achon thereon te phuric acid at high 
tem perahiek,a nd of phosgene gas, by B E, Smith. 

Chemical Society, March 30,—Anniversary Meeting. —The 
president, Prof.- Roscoe, F.R.S., gave hix, address, and 
congratulated the Fellows on the satisfactory condition of the 
Society, both numerically arf financially: 1175 Fellows are 
now enrolled Hio e ballot was. then held for the 
election of Officers Council, and the following were dul 

Dr. J. H. Gilbert, Vice- ents : F. 


A. W. Hofmann, W. Odling, Lyon Playfair, H. E. Roscoe, 
A. W. Williamson, A. Crum Brown, J. , P. Griess, A. 
V. Harcourt, d; E. Reynolds, E. Schun Secretaries: W. 
H. Perkin, H. E. Armstrong. Foreign Secretary, Hugo Muller. 


Treasurer, W. J, Russell. Ordi Members of Council: E. 


Atkinson, W. de W, Abney, F. D. Brown, F. R. Japp, H. 
McLeod, G. H. Makins, E. J. Mills, L. O. Sullvan, C. Schor- 
_lemmer, J. M. W, Thorp, T.*E. Thorpe. 
Meteorological Society, March 15.—Mr. J. K. htom, 
F.R.A.S., president, in the chair.—The following en 


were elected Fellows of the Society:—T. H. Baker, J. T. 

Buber, W. H. J Capt. J. Simpson, R. F. Sturge, and 

Sir B. J. Sulivan, K.C. B. —The president (Mr. J. K. Laughton) 
orical aketch of the diferen 


are of different classes, according 
the pressure on a surface, or by 
its power of suction, or by its cooling effects. 
prenre EN a a 
e wind to swing backwards along a. gra- 
quadrant, or by bridling, that is, restraming that motioy 
observing the ce called into play; or by réceiving 
wind on a plate which can only move acl waice against 
elther a spring, a lever attached to n weigh, dra ie of 
liquid. Others, receive the wind óf the surface of the 


prefered, thie type to comin adopted 


binson’s cups, in which four wis placed at 


blows against them. But many different inshuments have 
been used for méasuring vel , the most itive of which 
was a disc of cork, fringed (ca a sa es of 
shuttlecock—tra freely along.a considerable | of fine 
wire stretched in the of wind. Rotation has, how- 


ever, been the favourite way of bringing the motion of the wind 
within reach of the observer, and to get that rotahon almost 
every conctivable form of wheel or fan wild seem to have 
been tried. What are known as suction anemometers depend on 
the hydranlic principle of the lateral communitatlon of motion by a 
stream. A current of air blowing across the open end of a 
pipe draws the air out of that pipe, causing within it a partial 
vacuum, which, by various arrangements, can be measured, the 
relative vacuum depending on the strength or velocity of the 
wind .which gtves rise to it, Several different methods have been 
adopted for measuring this vacuum ; but, though anemometers 
constructed on this principle take hold of the imagination by 
their neatness and simplicity, the unknown amount of disturb- 
ance due to friction, or—when long pipes are used—to vibration, 
prevent their being received at present as satisfactory ga of 
the wind's velocity, Other meters have been e on 
the principle that the evapora 
heated rarfaco RE 
onal to the velocity of the wind 
ound difficult to insure the equality 
or to make correct allowance for iE 
very ingenlous instrument, iving the air Into different pipes, 
opening different valves i 
them to grve out two 
the one of which answers to a d&ünifbedirection, the other 
ta a definite velocity. Such things can, at present, omiy be 
considered as pretty and ingenious toys; thay can, undoubt- 


edly, mark a difference between one, wind and another, bat 
are quite unequal to giving exact nasure of rplative 
and still more absolute force. 


nised of BEER thg very commonly tred Roue 
lates of Mr. Osler, or the meee ane attodens 
binson, are by no means entirely satis . The actonesof 


exposed surface, leads to curious i 
i : ut 


certain basis, The President, in conclusion, said that what we 
want is not so much new and improved apparatus for registering 
or recording ; for though those we have are not ect, they are 
far superior to the an ometers they are ap to, What we 
want is rather some ideal improvement in the instiument iteelf 
or in the theory which translates its action It if to this that we 
would wish more pecially to call the attention of all meteoro- 
logists.—In connechon this meeting there wąs an exhibition 
of instruments, co of anemometers and new meteoro- 
logical apparatus, &c. e anemometers exhibited were forty- 


five in nymber, and included, -am others, those of Beckley, 
Bram, Cator, H Howlett, Lind, Lowne, Osler, Oxley, 
Robinson, R Somerville, Whewell, and Wild. There 


were also photograpbs -and dra of old forms of anemo- 
meters, damage caused by whirlwi &c.. 


Zoological Bociety, March a1.— Prof. W, H. Flower, F.R.S. 
president, in the chair, —Mr, J. E. Harting, F.Z.S., exhibited 
and made remarks on a mummified bird of the genus Se/a, and 
ncn eposit of an island off the Pacific 
coast of South America,.--Mr. Sclater made some remarks on 
'*]ipotypea"-—a new term which he cons&lered convenient, in 
order to designate of life, the absence of which are - 
racteris(ic of a cular district or region. Thus, Cerows and 
Ursus were ''lipotypes" of the opian ion.—Dr. A. 
Gunther exhibited and made remarks on the skin of a pale 

of the Leopard from the Transvaal, Dr. Günther also 
exhibited and remarked upon a specimen of a new Turtle 
(Geoemyda) from Shim.—Mr. R. Bowdler Sharpe exhlbited & 
specimen of a Goldfinch from Hungary, sent to him by Dr. J. 
von Madarasz, of the Museum of Buda-Pest, which that gentle- 
man had described as Cardtcelis albiguleris, Mr. Sharpe 
+ observed that a “white-throated ER the Goldfinch was by 
no means unknown in England.— Dr. 
, read a paper on some polnts in the anatomy of Pterecles, with 
remarks on its systematic position. Detaled descriptions of the 
alimentary organs and of the muscles were given. The author 
took the opportunity of discussing the or systematic 
value of the ceca in birds. Then, after pointing out the*difficul- 
tles of placing the’ Sand-Grouse in the Avian system, he came to 
the conclusion that the Perec/etes (Sclater) should be considered 
as agroup co-ordinate to the Rasores, Columbse, and Limicolæ, 
between which they formed a connecting link.—Mr. W. A. 
Forbe: read a note on a peculiarity of the trachea in the Twelve- 
wired Bird of Paradise (Sedeuctdes migra) as observed in a male 
Hee that had recently died in the Society's Gardens. —Mr. 
wdler Sharpe read a note gn the Strix owstaleti of Hartlaub, 
and pointed out that this bird was none other than the Grass- 
Owl (Strix condide).—Capt. G. E. Shelley gave the descriptions 
of some new species of birds which had been obteined"in the 





a 


Hans Gadow, C.M.S.,. 


neighboufhood of Newcastle, Natal. These the author proposed, 


to name Asathes bretleri (a interesting Yellow-breasted Pipit), 
Shkenaacws natalensis (the Natal representative of S. africanus) 
and S. ixtermedrus (an Intermediate form from Kaffrarja).— 
Mefars. Godmin and Salvin read a paper, in which was given 
the descriptions ef some new species of Butterflies of the genus 
Agrias, froin the valley of the Amaspns. —Mr. E. J. Miers rej 
an account of a collection of ue which ee m e 
by M. V. de Robillard, at the Mauritius, ° Tho a called 
special attention to A Gne Spider-crab dredged*up from a depth, 
of eighty fathoms, which he*proposed to name Neus goilara. 


es of Campiteceras, a ig ie 
ed cherie by Lieut-Col H., H. Godwin-Austen, 
ee on the os pubis and ischium of Ornithepsis 
cucemcrotus pais cuit GRATWMS, ; Genes 
Jus (in part), Oven; Chonaresteateseutt, R. Qaren),” 
e?® E e e e. . 
s . e e - 
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J. W. Hulke, F.R.S., ePres.G.S In this paper the author 
reviewgd the various contributions to the knowledge of this 
Dinosaur, for wBiche he adopted Prof, Seeley's generic name 
Orwithapsis, and employed inp oat EACOSRETOUES, originally 


Camarosawrus, <Atlantoscurns, 

»descrbed the pubis and ischrum which hive recently been 
acquired by the British Museum from the collechon of the late 
Rey. W. Hox, by whom they Galas purchased, together with the 
finest typical thoracic verte of Orasthopns.—On Neustico- 
murus posh (Fraas), an amphibious reptile having affinities 
with the tefestrtal Nothosauria and with the marine Plesiosauria, 
by Prof. H. G. Beeley, F.R.S. Theee ins come from the 
Lettenkohle, a ‘stratum between the Upper Muschelkalk and 
Keuper, and were obtained at Hoheneck, abont 9 miles north of 
Stuttgart. They have been already noticed by Dr. Fraas under 

' the name of Sswosaurus pusillus ; but the palate differs much 
from that of this us, £nd from all others thet are known. 
MNeustiwosaurus is smallest representative of the Plesiosauria 
yet known, afd hs a special interest as exhibi hifld limbe 
with the characterutics of a terrestrial animal, while the fore- 
lmbe are modified into peffdles. 


Victoria (Philpsophical) Inat{tute, Apiil 3.—A paper on 
materialism wag read. 
PARIS 
Academy of Sciences, March 27.—M. Jamin im the chair, 


—The following papers were read :—Double decompositions of 
haloid salts of silver, sby M. Berthelot.—On the velocity of pro- 
tion of explosive phenomena in gases, by MM. elot 


aud Vieille, Small detonators (of fulminate) had been used, 
circuits a- the waves passed ; and the velocity observed 

is now shown to be mdependent of these, It is also found m- 
dependent of the diameter of the tubes beyond 5 mm,—Instan- 
taneous photographs of birds m flight, by M. Mmey.—On the 
variations observed in the herring fishery on the 
coasts, by M. Broch. These variations, long recorded at Bergen, 
seem to depend on the movements of large banks of animalculee, 
which are the herring’s food, towards or away from the coast ; 
and these displacements are probably due to varistlons in marine 
currents and dominant winds, which require in tion. — 
First succour to the wounded on the battlefield, by M. Fournier. 
He indicates, m photographs, means that may be used, where 
ambulance-aid cannot had.—Comet discovered in America, 
on March 19, 1882; observations at Marseilles Observatory, by 
M. a.—Observations of the comet at Paris Observatory, 
by M. ourdan, —Observations of solar protuberances, faculse, 
and spots at the Observatory of the Roman Co during the 
fourth quarter of 1881, by M. Tacchini. mter alia, the protu- 
berances dimmished in number, from a maximum in Septemlr ; 
but they were nearly twice as numerous as in the same quarter 
of 1850. Their height and extent had increased very little. 
Spots and faculg showed, as before, two maxima 10° 
and +30°.—On hypercycles, by M. erre, —On Pfaff’s 
blem, by M. Darboux.—On a froup of linear substitutions, 
M. Picard.—On discontinuous groups, by M. Pomdar¢,—On 
the apfflicabon of the iesistance of to the pieces of 
ines, by M. Léanté.—On the compressibility of gases, by 

. Sarran, Clausius’ formula represents, with mu esa, 
the c®mpressibility’ of six gases studied.—On the relation 
$ (v, p: = o relative to gases and on the law of dilatation of 
these ae at calor n pu M —Of a 
ccitain class o uipot guies, one M. e's 
hygraulic imitation, by M, Dau tueur Did 
of the trom and velocity of rotation of the motor-ams of 
machines, and cofisequentlye of the work, by M. Resio. 
This enables a sfngle observer to mgke measurements at 
a distance. he principle is that ef the fhduction balance. — 
Action of félefhonic currents on the galvanometer, by M. de 
Chardonnet. Soumds of uniform intensity do noteaffect a sen- 
nitive galvanometer, but the needle is deflectld whey the intensity 
varies, the direction being opposite in increase and decrease. 
"Thug 15 easily explkined.—On the absorption-spectrum of ozone, 
by M. Chappuis. The is more characteristic than any 
other pro es ; the x specifies the ware-lengths of the 
bands, and describes their appearance and order of occurrence 


umer conjitlons.—Reseamehes on ozone, by Akbé 
Majjfert, relates to Ection of orome On organig matters, 
e e* e e id . .?* 
"à à Ld 


on several metallic’ oxides and ‘sulphides, and on salts whose 
bases are susceptible of suroxidation.—Action of alkalfho solu- 
tions on®protoxide of tin, by Mf. Ditte.—Expermmental researches 
on the constitution of cements the theary of their hardening, 
by M. de Chatelier. He examined thin plates of Portland 
cement with the polansing microscope, and indicates the sub- 
stances present and those produced in-hardening.—On camphol- 
urethane, by M. Halles.—Action of- on sodised 
menthol, by M. Arth — ion of pure carbon for electric 

hting, by M. Jacquelain., The method {s, directing a current 
of dry chlorine for thirty hours on several 





orwegian, 








kil of 
cra of retorgcarbon heated to a biight red, d afterwards 
letting carbuiet of hydrogen vapour circulate slowly among them 
for five or six hours; another method, action of fused caustic 
potash or soda ; a-third, action of hydrofluoric ac. ‘1 he author 
also prepares directly pure graphitoid carbon by @ecomposition 
of organic substances through heat. A photometric table of 
different carbons is given.—Intestinal digestion, by M. Duclaux. 
—The microrymas of the stomachal glands and their digestive 
wer ; reply to the question, Does the stomach digest itself ? by 
. Béchamp. Tho stomachal mucous membranes digested by 
the microrymas, but the production of new cells is superior to 
the consumption.—Researches on pancreatic albunnnoaes, by M. 
Béchamp.—On trichinse in salt meat, by M. Colm. American 
salt meat, as now im , nay, only in rare cases, transmit 
trichinosis where the pieces hre recént, or and badly-im- 
ed.—Similarity of effects of central and cortical lesions 
of the. bram, by M. Couty.—On the repfoductive apparatus 
of star-fishes, by MM. Perrier and Poiriem—Develo of 
the ovum of fodocoryne carmen, by M. de Varenne.—On the 
present state of monetary and note circulation, with some indi- 
cations as to modifications following on extension of the metric 
system, by M. de Malarce. England uses relatively the fewest 
monetary instrcments (metallic or note money) ;eFrance much 
more, e total for the former is 4,800 million francs, for the 
Jatter 8,600 million. : 
VIENNA 
Imperial Academy of Sciences, March 30,.—L. L Fitringer 
if the chair.—J. Barrand, ‘‘Systéme ailurien du centre de 
Bohême” (vol. vi., containing the A: with 361 tables).— 
M. Kovatsch, on the sand porci enice and its canses.— 
H. John, on the vapour density of bromine. —On the knowledge 
of amine bases of secondary alcohols, by the same,—F. Relnitzer, 
studies on the reaction of acetates of chromium, iron, and alu- 
minmm.—An analysis of a vegetable fat, by the same.—T. 
T'uluj, on radiant electrode-matter (11.).—E. Tangl, on the divi- 
sion of nucle! of Spirogyra cells.—F. Berwerth, on the chemical 
composition of amphiboles.—Dir. Steindachner, batrechological 
contributions.—G. Tschermak, on the meteorites that fell near 
Mocs (T: vania),—E. Weiss es on the elements and 
oe of tae comet d by- Mr. Wells at Boston 
(U.S. A.) on March 18, computed at the Vienna Observatory by 
E. Holetschek. 
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ECLIPSE NOTES oP 
~ 1° the following notes I propose to discuss certain points 
- which’ in my opinion it is desirable to investigate as 
fully and as cakefully as may.be during the coming 
eclipse. d 5 : 

. The magnificent volume which astrénomers have re- 
ceived from America during the last year, in which are 
garnered afi the rich results, or most of them at all events, 

` collected @uring the eclipse of 1878, may really be said to 
have brought to a focus the chief points of study which are 
open to us during eclipses. I shall, therefore, use this 
volume freely in connection with the various branches of 
research. But still there are points of interest which lie 
outside this book, for, since the year 1878, I for onerat 
all events, have been driven to the conclusion that our 
then views of the chemical and physical constitution of 
the solar atmosphere, require considerable modification to 
make them accord with the facts. 
T have taker* many ppportunities of showing that the 
various phenpmena observed on the uneclipsed' sun are 
"more easily explained if we assume our chemical elements 
to be dissociated by the transcendental temperature of 
the sun, than if we hold that their molecular construction 
is the same there as here. 
This question is one, the settlement of which is so 
. important if it can be settled, that if an eclipse of the 
furnishes us with tests, it is our clear duty not to a 
them. I believe that an eclipse does furnish us with two 
or three.such tests, and with reference to one of them, as 
I wish in these notes to bring together the various state- 
. ments on the subject which have been made, I will begin 
by quoting from a discourse delivered by myself to the 
- Astronomical Society last May. (Revised from a report 
in the Odservatory.) - 
“The chemical constitution of the heavenly bodies is a 


question which necessitates some amount of attention from. 


astronomers, Twenty years ago the observations of 
Kirchhoff and Stokes enabled us to get glimpses into the 
chemical constituents of the Sun. Nine years since, though 
we were in full presence of elements with which we are 
acquainted, other facts had been regi which exercised 
the minds of some observers. Kirchhoffs view was that 
the-substances with which we are acquainted were demon- 
strated in the atmosphere of the Sun by an exact matching, 
both as regards wave-lengths and intensity, with the lines 
_ of certain chemical elements which he em pe he Fraun- 
hofer had earlier noted the coincidence of the ight yellow 
line of sodium with the line D. But Kirchho owed 
that not only in the case of sodium, but in iron, magnesium, 
~ and cobalt, and several other substances, there were coin- 
cidences which went to show that what was good for 
sodium was good for other bodies. But nine years ago 
we had not rgerely the opportunity of comparin thege 
bright lines with rate aero of the Sun's atmosphey as 
revealed by Fraunhofer, but we had the opportunity of 
studying the spectra obtained by observing véry small 
portions of the solar atmospherwin regions where we should 
expect an exceedingly high temperature, namely, the inner 
regions of the solar atmospherg—the regions of spots and 


when we 
indication of a change of refrangibility of the *lines 
~ VoL, Xxv.—No. 651 eu -e 
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to the motion of the solar gases, We found about the 
year 1869 that the thickened lines whith indicated iron 
vapour in the spots weregnot brightened in the promin- 
ences, so that a great many quegtion# were raised J’ and 
when ‘those questions were raised the idea of de- 
composition at a high tefh seemed to arise also, 

I bring beforp you to-night the results of some purel 
astronomical inquiries lately undertaken by the Sold 
Physics Committee. Of course a great many physical 
inquiries have necessarily entered into the researches. 
But the astronomical inquiries have had this objectein 
view, namely—given the fact that a highetenfperature can 
decompose an *efementary body, what happens to the 
spectra of sore bodies wien we examiné the Fraunhofer 
spectrum, the trum o ots; and the spectrum of 
prominences? ` We have had before u».the admirable 
work of Professor Young in 1872, but the work only 
lasted a month We felt we wanted more facts; so what 
we have been doing at Kensington dugng.the last two- 
and-a-half years has been to obtain the spectra of 100 
sun-spots—not a perfect record» of all lines thickened, but 
results we could compare with Tacchini’s ; because, for 
prominences, we had tp depend on Tacchini’s observa- 
tions, observations confined to the brightest lines of the 
prominences. The Committee therefore attempted some- 
thing which was quite modest, and contented themselves 
with observing only the twelve lines most affected in Sun- 
spots. The question was, where toéake the lines; and it 
was obviously the wisest course to take them in the most 
visible part of the spectrum ; so that for two-and-a-hal 
we have been taking the twelve most widened lines 
Leon F and D. I willonly trouble the Society with one 
set of these observations. At the top of this diagram! we 
bave carefully chosen among the Fraunhofer lines, the lines 
stated by Angstróm to be coincident with the bnght lines 
of iron; and we have given these lines of different lengths, 
the len representing the darkness of the Fraunhofer 
lines. In the next horizon we have the actual observations 
of the iron lines given by Angstróm, who used an electric 
arc with thirty or more of Bunsen’s cells. We compared 
the intensities, also represented by length, as given by 
Angstrom and as given in the sun. You will see a con- 
siderable di we Below, we have the Tines of Thalén, 
who used a pow induction-coil, and the length’ of these 
also represent intensities, Comparing the Fraunhofer lines 
and Thalén’s lines, you will see a further disparity be- 
tyeen the two spectra. Below, in these 100 horizontal 
strata are all the observations of the spots taken during the 
last two years. The first point which strikes one is the enor- 
mous number of iron lines, both in the solar s and 
in the iron spectrum, which are not affected in spots or 
storms. It is as if ox a®piano only a few notes are played 
over and over again, always producing a different tune. 
The next point is the inversion of the phenomenon? If you 
examise the lines, you see that every line has been segn 
hake. others. That hard fact is one which really is 
very ditficult to understand, and what strikes onf is the 
marvellous individuality, so to speak, of each of these lines. 
They do not go in battalions, or companies, or corporal’s 
put imsingle unities. The great importance of get- 
ting these observations wasnotso much for the obgervattons 
themselves as for the compgrison it enabledeus to make 
with other observations ; and naturally the neat thing to do 
was to get a lon serfes,of observations of the promindn- 
ces, the prominences are hotter thar? the spots. 
The spots are caused by down-currenis when the dole 
atmosphere brings vapour from the cooler regions. ‘They 
gre op to prominences, which are ejectians from the 
heated interior of the Sun. We have arranged hese the 


_| observatigns of the prominencesby Tacchini, since 1872. 


Here we are dealing with one Substance—iron—over a 
very limited portion of the Solar spectrum’; and whaj is 
the result ? Fist of M you will see æ very mych greater 
1B vol. xxiv. p. Figa “ge” i 
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common. Passing then from the iron lines in the*spots 


sopir erage Tite hottest part of the Sun has given us 
to the irbff lines ın the stornts, we pass from one spectrum 


the f: lines* ext. «here is not a single line in 
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ished,*and we got two new-lines continued e hrough 
a very long senes of observations without any iron- 
hne at all; and these twoelines have no Fraunhofer 
lines corresponding with them, nor do tliey a 

in the spectrum of any chemical “substance.” These“phe- 
nomena are the last which.one would.expect: We cin 
understand that differences im the quantity of the iron 
vapour present would make a certain difference in the 
spectrum ; we are driven to something quite indepen- 
dent of a ares in the quantity of the iron vapour 
present. What, then, are we driven to? -Wé see with 
every increase of temperature, passing from the general ab- 
sorption of tife sun to the absorption of the spots and-to the 
radiation ithe flames, increased: simplicity, just as if a 
chemist were to talk to us about the-action of temperature 





on substances which he hag under control; and say the 
simplify. Why, then, if 


function of temperature wasto 


Fig. 3 —Prof Neawcomb's observation (pg 103, 104) 


that if we are dealing with bells struck in different, wa 

however much the. May .vary, the molecules 
should be going with the same velocity. We found; how- 
ever, when we came to make thess observations; that the 
bells were going with. different: velocities ; so that it 
cannot, by any possibility, be the same bells which om 
being struck giv@ us those wrioys notes: In another part! 
of the spectrum these motions. have beer observed :wRh 
very much ter success; forthe :reason. that in thar 
other part there are more liges which are observed to in- 
dicate considerable motion in Gar eno, -Limiting our 
observations to lined visiblé-in the same field of view and 
at the same moment of time, If is a mere toss-up which 
line of iron shows a MESE ee of thirty miles a 





second, and which line of iron does rfbemove at all, either 
up or down; so that I think we are jystified, so far as 
* Soe vol. xxiv. p. 358, Fig sọ $ e 





«he smallest number of elementary 





this is the result of the working of temperature, why should 
not this simplification be due to tffe brezfing up of the iron, 
if such iron, exists gt.the exterior of the sun's atmdbphe e, 
into its finer constituents, ag-by tke Wdlar currents hie 
iron is carried down into mare highly heated.solar regions ? 
It. has been stated there is no necessity for any view of 
this kind, but that the molecules of iron give out these, 
viprations, just as a series -of bells vibrate differently 
according as they are struck in different ways For. 
tunately, however; we, need, not have remained so long 
in doubt pn a matter a Rr e M v early as 
1869 observations ‘made which showe@ when the 
sun is im an excifed condition iron vapofys are am 
those vapours which show thejr motion by a change o 
refrangibihty. Sothat we had the opportunity of learning 
whether these really were abal Gels sa tô speak, being 
strück in different ways. I think you will acknowledge 





" - s ans 
these .observations go, in ENCORE AF there is t 9 
0 we have in hee 


Hity 1n favour of the view 

es, re in spots and storms, the-lines due to the con- 
‘stituents of iron, and not to iron-iteelf, which are co ent 
to resist the transcendental digsociatingsenergier of these 
hotter parts of the Solar atmosphere. a, we can bri 
it to the test; for we'accept any PO eee & 
all we must imagine that, as our own Has cooled 
down, the-Sup is cooli own ; and-if chemical forms are, 
produced by. that*cooling; the- complexity must be ein- 
creased. by reduction of-temperature. If'that be $0, every 
reduction of temperature. be n pie by incraas- 
ing. complexity of chemical forms, then ighest 
temperature will be that condition if which we s ave * 

groupings eof ear 
forms. Dr. Huggjns's wfirk on the stam entirely j es 
that views; and i wiat to point eut the kind of test*to 
° . e e e 
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which b allude. „If these, early forms really exist at the 
present moment inthe hottest portions of the Sun, the 
of "which is marvellously like that of Sirius, we 


' ough? not to expect these early forms to be confined to 


. only, I am sorry to say, a minute and a very few seconds; |’ 


one of our earthly constituents. e But what are the facts? 
The facts are Ye piece indeed. On this map we 
have the result of the individual obsewvations of the 
oe and the flames to which I refer. What we find 15, 
that to every prominent line in the ts and in the 
storme, alth these two have no line in common 
there 8 a pe common with our present instrumental 
appliances fo ifon, vanadium, and qhromium, another 
common to irn and titanium and” so forth; and 


` , the lines shown by Angstrom and Thalén, as common to 


two or more elements, are precisely those lines which are 
thickened in E or are brightened uf storms, so that the 
view we have here of eaxly forms of matter is absolutely 
justified by this massing of lines here and there. We 

ave been able to increase the number of ' basic? lines 
over this region by observing the lines constantly thick- 
ened in the spots. This floes away at once with the idea 
that all these basic lines arise from the fact of the lines 
being double. Ror if they are t& be doubled there is no 
reason why thes6o per cent, of lines neglected by the spots 
and the storms should not have been double lines. But 
neither Angstrom, nor Thalén, nor myself have picked up 
one of these basic lines when we passed from the atmo- 
sphere of the spots df the ial atmosphere of the flames. 

ow, there is a moral to this, if on wil allow me to en- 
force it. There is an eclipse of the Sun next year, lasting 


but there is to be another the year after, lasting nearly six 
minutes, but it happens to be ma of the world where 
it is always afternoon. In the observations of the future we 


- must pay attention to these lines which have been picked 


out by nature herself ın these spots and. promiriences. If 
I observed either of these ecli I should be content to 
fix my instrument on three iron lines bereen agon ann so 
ten'millonths of a millimetre, because, of these three lines 
which are in the Fraunhofer spectrum, two have always 
been seen in spots without the third, and the third has 
always been seen in the prominences without the other 
two. I then, the ps of the flames represents 
the lowest part of the atmosphere, and the spectrum 
of the spots represents the atmosphere above the flames 
and below the corona, than. we ought to see these lines 
different in the corona, and in the corona we ought to see 
the lines which are dropped in these two regions. Of the 
twelve lines between 4,900 and 4,957, only one is picked 
out by Thalén for intensification, and that particular line 
is the line seen alonein the on of the prominences, 
There are eleven lines which absolutely untouched by 
Thalé snoring; that absorption must proceedi 
somewhere ; and itis most interesting to determine where 
K is going on. `-In the Indian eclipse, in 1871, I saw these 
lines wversed before totality. I saw as it were éundreds 
of lines; but if I had confined my attention to 
lines € should have got a better idea of what the ma 
cent flashing out of those lines meant. It has been 
the reversing layer; but I do not now bélieveeit ie the 
reversing layer for a mofhent ; for, when it comes to be 


e three 
fi- 


examined? we shalt probably find that scarcely any of the 
Kraunhofer line owe their origin tg 1t, we shall have a 
spectrum which is nota counterpart of lar spect um.” 


, As further thought led me to believe that this method of 
observation was one of the most impomant could be 
employed mext May, I laid great stress upon it in a 
thethorandum Which I subsequently submitted to the 


, Government Committe’ on Solar Physics, and I pointed 


out to them at the same time that from what Captain 
M&clear and Inyself observed ine{ndia in 1871, there was 
a great ability, tha on this qyéstion facts might be 
«collect , Dot Gay at fhe exact moments of 


disappearance I 


and reappearance of the sug, but perhaps even for two or 
three minutes both before and after totality, by keeping _ 
the slit of the spectroscopf very carefully on a point 
wher@the cusps were narrowest. . +. - x 

The memorandum to which I have referred runs as : 
follows :— 


“The total eclipse of the sun which takes plato in May 
will be visible in such an accessible region, that 
p the preso of 1860/1870, 1871, 
ill be followed, and-steps taken to secure 
the more especially as the eclipse will hap- 
pen somewhat near to the period of maximum,sun-spots, 
and will allow of a comparison being made with the - 
results obtained in India in 1871. s 
“ There is one new point (it is not necessary now to refer 
to the importance of registering the ordinary phenomena) 
to which I beg to invite the attention of the Committee. 
* The discussion of the sun-spot spectra recently ob- - 
served at Kensington, and of the prominence qea * 
observed at Palermo by Tacchini, since 1872, ows 
l- some doubt upon the Validity of some of the conclusions 
based upon'the results obtained ,by the English and 
American Government Eclipse itions in 1870. , 
“Tn that year, at the moment of the disappearance of 
the sun, a large number of brigh? lines was seen to flash 
out, and it was supposed that these lines composed the 
ctrum of a thin layer near the sun, and wepe those" 
the reversal of which produced the lines of Fraunhofer. 
“Hence this layer has been termed, and generally 
accepted to be, the reversing layer. The conclusion 
seemed to be in harmony with the results obtained by 
Dr. Frankland and m , who gave reasons for showing 
that the region in which the absorption of the elementary 
-bodies of greater atomic weight t hydrogen, magne- 
sium, and sodium must be below the chromosphere. is 
view was put forward at a time when the mE 
nature of the so-called elements was never questioned, 
and before any of the recent results had been obtained. 
t The observations made by the:Government Eclipse . 
SR RE which went to India in 1871, showed that this 
ing out of lines was a real phenomenon; but as the 
observation was a general one, and as during the eclipse 
the Fraunhoferlc lines were invisible, there was no abso- 
Inte demonstration of the identity of the two spectra. 
“The facts, now ond question, that the same 
Lir pe the spectra of spots and flames differ, and that 


next year 
1t 18 to be 
and 1875 
observations, 


the spectra differ widely among themselves, throw great Š 


the conclusion to which reference has 

4 First they seem to indicate that some of the absorp- 
tion takes place at a higher level than that occupied by 
the so-called reversing layer. 

“Secondly they seem to indicate that many of the 
brightest lines seen during the flash to which reference © 
has been made may be those seen thickened in spots or 
intensified in the, prominences, although they do not 
occur except as excessively faint lines among the Fraup- 


hoferic lines. : as; 
“Tn short, in 1870, the fact that the spot and 
prominence spectra are so widely different from the 
ordinary solar had not received the attention it 
‘nust receive in the light of thegnost recenvinquiries, and it 
was taken for granted that because_a large number of 
lines was seen, that therefore they occupied the same 
positions as the large numbey of lines which compose the 
ordinary solar id ` te 
“The recent work seems to show that the complete 
absorptidn spectrum of dhy one element is produced, not 
at one | but at various levels, the ‘absorption of all 
the 1 being agded together to-give us the complete 


resul ; 
“Tf this be se, the lines seen in the flash will not all be 
Fraunhoferic lines with the ordirfiry intensities. 
. c e 


doubt upon 
made. 
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“A crucial test, which can, oily be applied during an 
eclipse, and with difficulty then, will be to observe what 
happens gone the flashe to those lines which A 
specially pic out fdr intensification in mg aa 
flames. e might expect to see the lines untouched in 
spots, the one thickened in spots, the lines brightehed 
in ape to different heights. 

They woul to rest on the moon’s limb, or 
on E e cusps can be observed, because 
we are dealing with tho. section of a spherical mass, or 


. rather, perhaps, -of zoneg of concentric spherical strata. 


** To apply this-test under the best conditions, adjacent 
be taken with cross wires, or some equivalent 
mnt Reed on the corresponding Fraunhoferic 


lines fore totality 


' “The iron lines at 491870, 4919'8, and 4923'1 will be 


the best to observe for this purpo 
absent 


as they are close 
om prominences, 


~ and one is never thickened in spots." 


When it was decided that an attempt should be made 
to secure observations of the coming eclipse, the next 
thing to do was to tryeto get over the tremendous diffi- 
culty that we have. always experienced, namely, that 
during the eclibse itself, the sun’s light, and therefore its 
spectrum, were absent, so that our familiar scale of refer- 
ence is lost. This is at last got over in a mariner so 
simple [hat the only wonder about it is that it has not 
been thought of before. *I allude to the employment of a 
shores, of that part of the solar spectrum which we 
want, instead of micrometer wires or any other more 
elaborate medns of determining positions, and this 
method I have already tested, and it works remarkably 
well, ; 

What is requisite is that instead of a camera replacing the 
eyepiece it should really form part of it. The plate can be 
taken away and the eyepiece may be used in the ordinary 
manner, or a sensitive plate may be placed in it,anda 


. photograph taken. It may then be taken out and deve- 


loped, half of it wiped off before it is exactly replaced in 
its original position, and then we have a field of view, the 
eyepiece never having been separated from the camera 
during the whole of this time, half of which is occupied 
by the photograph, the other half with the spectrum of 
that part of the solar atmosphere which it is desired to 
study. 

The instruments to be tised during the eclipse—both 
telescope and spectroscope— will be identically those with 
which Capt Maclear and myself observed the bright 
lines in 1871, so that instrumentally the chances are 
good. 

I have already pointed out tbat it is necessary that the 
slit. should lie on the narrowest point of the cusps, To 
secure this^a 31" finder of exquisite definition has been 
solidly fitted to the telespectroscope with adjustments 
easy of application which shall insure this result, and in 
order that the observations may be continuous both in 
the presence find in thesabsence of the stin, a diagoftal 
eye-piece with a prism twice the usual size, is emplISyed. 
This slides easily in-two grooves. Half of it i$ silvered, 
half of it not, and at the “instant of totality the silvered 
portion 1s thrown into use, 

It is hardly necess&ry to adf that the slit ofthe spectro- 


scope can be made to lie at any apgle from tpe normal, E 


So much, then, for one possible fest of the negr views, 
-There is another —not perhaps quite şo direct, but one 


] yai it will be: stil? of interest to make. Sinos Hn, 
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when Janssen made the first observation of this nature, 
those observers who have stidied-the’ spectrum of the 
corona under good condifons with small disperfion have 
seen some dark lines as well as tHe ordinary brghf'enes, 
and it has been assumed for the most part that these 
dark lines are,simply the dark lines of the ordinary sun- 
light reflected to us by particles in the solar atmosphere: 

The possibility of putting this question at rest in the 
most absolute manner by comparing the spectrum of 
the corona with a photograph of the grew part—that 
is to say, the nfost luminous part of, the solar spec- 
trum (for too much light must not be edpected), renders 
this observation one of importance to make, and, thanks 
to Capt. Abney's' recent researches in"the science of 
photography, it is now as easy, however confusing it may 
be tq those who believe in chemical rays, to obtain a 
photograph of the green as of the blue, afd this will be 
done before the eclipse. - 

There is reason to think that if the new views have any 
‘truth in them the specffum of the cordna may—I do not 
say must—give us the ordinary solar linfs changed con- 
siderably in intensity, but it is probable that this observa- 
tion will be a delicate one at the best." 

But more than our views haveschanged since 1878. 
The photographic attack now requires seconds only where 
formerly minutes were wanted. Nor is this all: the red 
end of the spectrum awaits a record which it is now easy 
to secure. Indeed, thanks to Capt. Abney’s skill, plates 
have been prepared which it is hoped will grasp the red 
and green and blue light with equal vigour, so that one 
can now more than dream of a permanent record of the 
whole spectrum from the invisible violet at one end to the 
invisible re$ at the other. 

We got the first photograph of the spectrum during an 
eclipse by means of instruments constructed in 1875 for 
the Siam eclipse in.that year, In these instruments I 
employed a method first used by Fraunhofer,to save as 
much light as possible. The corona was its own slit and 
‘the prism was placed in front of the object-glass, and the 
dispersion of the prism used was small, because the 
fnethod was new, the plates were slow, and we were 
anxious to secure something. We now know that we 
may safely go ahead, and a prism 3} inches square in the 
side, of 60°, will be plaeed in front of a lens of 22 inches 
focus. 

The length of the spectrum, if all goes well, wil be four 
inche$, including the infra-red, which Capt. Abmey 
believe will be recorded in one minute's exposire, and 
this will be available in an eclipse of 72 seconds. 

These extremely rapid plates enable other attempts to 
beemagle which formerly would have been considered 
hopeless. The ordinary phofographs of jhe corone will 
be taken (by a lens of 5 feet focal "ength fhd 44 inches 
in diameter) om plates sixty times moré rapid than those 
prepared on the old process. This fact ‘hust be insisted 
upon, begause it is evident that the shortness of the 
totality during the present eclipse is not To a: drawback 
as it once would have been. 


hend. 
a 


ld 


om 


Another attack will be as follows *—An mage oie ‘the 


sun will be thrown on the slit o «a gpectroscépe Dy means 
of a heliostat and condensing lens. The size of 
"image. thus jw be be aboutej of ag inch. e 


f light be di by a fünt prism of 2 
beam aaf E pc M 
. e .’ . Ø oè 
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- inches face, of 60% and’the spectrum will be brought to a 


focus dn a sensitive plateeby a lens of a mean focus of 9 
inches. ẹ An attempt will be made to secure the whole 
of the spectrum, «itd for this purpose the plate requires 
to be inclined at an angle of 40? to the axis of the lens. 
The spectrum which it is hoped to obtain by this arrange- 
ent would have required an hour's expofwe some years 
ago. 

With this instrument attempts will be made to secure a 
Photograph of the flash of bright lines at the beginning 
of totality, Rnd the spectrum of the cowona during totality, 
an arrangement being made for a comparison solar spec- 
trum after totality by shutting off half of the slit. 


e e 

So much, then, for the work suggested by applying 
views and methods which have been broached since the 
last eclipse. , >» " 

The remarkable form+of the corona, and its still more 
iemarkable extension in 1878, and its great variation 
from that seen in prior eclipses with a single exception— 
that of 1867—ywill render observations of the form and 
extent of the corona in the present year of the highest 
importance, even if we had not Dr. Siemens’ suggestive 
hypothesis to lend a more than usual interest to it. 

I give an illustration (Fig. 1) copied from the American 
volume, which I owe to the courtesy of the Superinten- 
dent of the Naval Observatory at Washington, to show 
how my own observations of that eclipse, an account of 
which was sent to NATURE from America at the time, 
have been borne ont by a discussion of the photographs. 
Side by side with it, in order that the equatorial extension 
e the almost identical tracery at the poles can be seen, 

give a copy of a drawing made in 1867,eboth sets of 
observations having been made four yeare before the sun- 

pot maximum (Fig. 2). 

Here, indeed, we have food for thought: for the cur- 
rents in the solar atmosphere, revealed by these drawings, 
seem to*be exactly those demanded by Dr. Siemens ; 
and indeed, his hypothetical diagram which appeaied in 
NATURE a few weeks ago, should be compared with them, 
in order that the points of resemblance may be grasp 

With reference to the other drawing (Fig. 3), which 
shows the remarkable observation made by Prof. New- 
comb, I cannot do better than make the following 
quotation from the volume in question :— j 


* 1t had always seemed to me that the visual study of 
the faint Rin moran of the corona would necessarily 

interfered with by the brilliant interior portioas unless 
the view of the latter were intercepted. I therefore made 
preparations to repeat the experiment unsuccessf y 
attempted at Desmornes in 1869, of hiding the Mis 
corona by a screen about 1* in diameter, a&d eximwing 
such portions as might be visible outside of it The 
screen ndw ufed was made of wood, about 12 inches in 
diameter, and was mounted"on top of a telegraph pole 
which was set on the elevated gyottnd t@the west. The 
altitude amd dsimuth of the sun at the moment of central 
ecli were carefglly calculated, and the scregn fixed in 
tcha position that when viewed from fhe top of a stake 
driven In the ground alongside of my telescope it would 
covey the eclipsed sun. The angular diameter of the 
screen as Measured wish a sextant from the stake was 
$7’, ity distince was abtut 6o feet. As this would cat off 





" I remained in the dark room until about three minutes 
before hc commencemerft of totality with the view of 
having my eyes as sensitiveeas possible. 1 then walked 
to the telescope, keeping my eyes partially protected from 
the #ght. The lurid colour of the landscape was ‘very 
steking. The light seemed no longer to be that of the 
sun but rather to partake of the character of an artificial 
illumination. This appearance is very readily explicable 
by the fact that the light coming only from the limb of 
the sun belongs principally to the red end of the spectrum. 
As the last ray $f sunlight was disappearing I stepped to 
a stake driven into the ground, the top of which marked 
the point from which the sun would be entirfly hidden by 
the screen. A bnght corona was plainly visite all round 
the screen, although a portion 12’ from the limb of the 
sun was entirely cut off. My attention was immediately 
attracted by a faint blush of light, extending out on each 
side at an angle of about 45° with the honzon, each end 
terminating 1n a long narrow ray. I made a very careful 
estimate of the length of these rays as 6' from the disc. 
They shaded off by insensible gradations, and struck me 
as having a great resemblance to a representation of the 
zodiacal light on a reduced seale. They were to all 
appearances continuous with the corona. With a view 
of judging whether their direction coindlded with that of 
the ecliptic, I tried to judge whether the western one 
pointed towards the planet Venus, then plainly visible 
near the horizon, lts direction was apparently very - 
slightly below that of the planet s ‘ 

‘The outlying poitions of the corona other than those 
Tays were extremely inegular; that is, there were several 
rays and other irregularities extending out in different 
directions. As these were cammon p enomena, I took 
no note of their details." J. NORMAN LOCKYER 

eApril 18 

(To be continued.) 





PROF. WIESNER ON “THE POWER OF - 
MOVEMENT IN PLANTS? 

Das Bewegungsverimogen der Phansen: eine kritische 
Studie uber das glewhnamige Werk, von Charles 
Darwin, neós! neuen Untersuchungen, Von Jolius 
Wiesner. Bro, pp. 212. Three Woodcuts. (Wien: 
Holder, 1881.) 

Berek attempting to reply to some of Prof. Wies- 

ner's cniticism, it 15 a pleasure to record my appre- 


“ciation of the courteous spirit in which his book ig written, 


and the uniformly respectful tone which he employs 
towards my father. His criticism is so extensive that 
there is hardly a single point of any importance in “ The 
Power of Movement in Plants” with which Prof, Wiesner 
agrees. Yet in spite of this far-reaching difference of 
opinion, he is good enough to express himself warmly as 
to the value which the book possesses. i 
Wiesner devotes a good many pages to Circumnuta- 
tion, and as this phenomenon and the theories connected 
with it form an important part of “The Power of Move- 
ment in Plants,” I shall begin with this question. In the 
first place Wiesner finds fault eath one Óf the methods 
employed by us in our observations on circumnutation, 
and gives a diagram (Fig. 3, p. 161) which shows that 
the method may lead to false fonclusions. In the method 
of observation criticifed by Wiesner, the position of the 
plant at aty moment was 'letermirftd by making a dot on 
@ glass plate in such ition that itsas in a line with a 


about 12’ of the corona all round the moon I considered ;#?atk gn the organ Whose movements were to be observed 


it Muple for the puspose, but the*resultg showed that ft 
might well have becn somewhat largef, s 

ese e e. . e. e 
e 


* 


and with a stationary mark behind or below it. This 
method i$ obviously open to objectfons, and we never ima- 
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gined it to be strictly accurate,; but Wiesner shoys that it is 
possible, by taking some pains, to make ıt very inaccurate. 
But the arrangement giyen*in Wiesner's diagram is one 
which no one would think of employing, if he wished to 
make the best of the method ; in all our experiments we 
tried, as far as possible, to avoid the extremely oblique 
arrangement chosen by Wiesner. This may to a large 
extent be ensured by placing the fixed mark a$ near 
the base of the plant as, possible, z.s. when tracing on a 
horizontal plane the movements of a vertical organ ; if 
when the sfem of the plant is vertical, the index attached 
to the pnt is vertically above the fixed mark, then 
` growth vertically upward will be represented by a single 
dot. By taking reasonable pains in making some such 
arrangement, I still believe that no very serious error will 
be introduced. 

In the second method of observing circumnutation, 
a glass filament bearing two small sights was fixed 
to the plant, and its position was recorded by making 
a dot on a glass plate in line with the two sights. 
Against this method no such serious charges can be 
brought, and it*was largely used, and was, as matter of 
fact, preferred by us. The methods given by Wiesner 
are in many ways, no doubt, preferable to those employed 
for “ The Power of Movement,” and are in principle the 
same as tĦat described by me in the Bot. Zeitung, 1881, p. 
473, which consisted in estimating the actual position oftne 
moving point by means of a vertical microscope; Wiesner 
has also employed a vertical tube without lenses. In the 
latter case, the position of the tube is varied untifthe 
cross wires are vertically over the observed point, and the 
various positions of the cross wires at successive intervals 
of time can be recorded in a way we need not stop to de- 
scribe. In the case of the microscope the movements are 
recoided by means of the eye-piece micrometer. This 


N 





Fla. 
representing a plant which is supposed to increase in 
kagi Mer portons 2 h $c. mand w represent microscopes for ob- 


Fic r im ci 


method requires to be treated fairly and not to be bur- 
' lesqued ; it presupposes H knowledge of thegeneral dirgc- 
tion in which the growth of the organ under observgtion 
is proceeding, and the microscope should be parallel to 
this direction. If as in Fig. 1a plant grows straight from 
a to 4, 1t will be seen by the microscope M, moving in the 
direction of the arrqw ;* grakvth from 4 to c,will not be 


1 Tt may, however, boobecrved that if the in Wiesnar's diagram diagram had 
ppt Ere ould ee 
neal inns diego sace ein have ares ` 

t was not 

rather {a reres darecan, owing to ana 
Pau essel 5 

e. e 
. . 
. 9 ew 
. 
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perceived as lateral movement, but as*growth towards the 
observer, and the same is tnfe mutatis mutandis for the 
microscope N. Thus ifewe estimate the whale lateral 
movement which has taken placesduting the growt from 
a toc by the two microscopes M and N, we shall see that 
they give reverse results. It will therefore be seen that 
the same general knowledge of the direction of growth 1s 
required for Wiesner's and for our method, and that unless e 
this knowledge i is properly utilised, either method can be 
made to give wrong results. s 

In a notice liked the present, it is impossible either to 
give or to attempt to answer all Wie$ner’s criticisms, 
and in what follows I cannot'do more than notice what 
seems to me the more important points. * Wiesner states 
that circumnutation is not nearly so general a phenomenon 
as we believe it to be. That growth in a perfectly straight 
line (with a qualification to be mentioned hereafter) is 
found to occur, and therefore that circumnutation 1s not 
an essential quality of growth, 1s not, in fact, an ** Urbe- 
wegung ” (Primordial-mfovement) ^ e 

Let us fust consider the circumnutatio& of roots. The 
observations given in “The Power of Movements" on 
this head were made by two methods. In some cases 
a glass fibre (P. of M., p. 10) wasefastened by shellac- 
varnish to the tip of,the root, and the movements of the 
end of the glass fibie were then recorded by making dots 
on a glass plate. In other cases the tip of the root was 
made to inscribe its course on the smoky surface of an 
inclined glass plane. By this means curious wavy and 
broken lines were drawn on the glass plates, which we 
believe to afford evidence of circumnutation. Wiesner 
confirms the results, but differs entirely in the conclusions 
which he dfaws. He believes that the coating of soot is 
the cause of the apparent circumnutation. He believes 
that the soot acts injuriously on the root, aud causes it to 
curve away from the injured side, by means of the spe- 
cialised sensitiveness which, as we have shown, enables a 
root to curve away when the tip is injured by caustic, &c. 
He supports this view by an experiment in which (Wiesner, 
P 166) the inclined glass plate was coated with semen /yco- 


odis instead of soot, and he always found that the course ' 


described was a straight unbroken line. This experiment 
is strongly 1n. favour of Wiesner's view ; but, on the 
other hand, I fail to sae how Wiesner's explanation ap- 
plies to the lateral movements of the root! which gives the 
waviness to the course traced, although it m@y legiti- 
matel} be used to explain the movements away from she 
smoky Surface which cause the line to be often g broken 
one. 

* The other observations on nthe circumnutation 8f roots 
recerdad in “The Power of Movement” are set aside by 
Wiesner among other reasons) because they we e mate by 
fastening a glass filament te the tip of the ro8t, a method 
which, as he sues, disturbs the growfh of the root and 
causes an apparent circumnutation. Moreover, Wiesner’s 
own obseyrations, made with a mictgscope, lead him to 
disbelieve in the existence of circumnutation ineroots. 
Wiesner says (p. 174) that the circumnutatign of roots 1s. 
due to the antagonism between eotropism'&nd the fathral” 
tendency to curvature existing m ¢he root (Sachs curva- 


© ! The lateral movemonta se probably explained by*Wiesner as theesem lt 


of the onísm df gegrropum and that to nutatwn which we call 
Sachs's 'aiure. — . 9. . e . >œ 
Lan e. e. e ee 
. e e. 
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e 
e $ . 


To 


-— 


' 


580 


NATURE 


" ° o [Abril 20, 1882 





> 
- ture. He believe$ that first one and then another of | due tothe irregular disposition of the 


Bs these fo gets’ the uppér hand, so that the tip of the 
_ +. Foot moves backwards and forwards, 

Tathis explanatioh there are several objections. (1) If 
the root is pointing vertically apwards, as in some of 
Wiesner’s experiments (p. 174), any tendency to spon- 
tfneous curvature in the root will assist geotropism, so 

_e that any circumnutation that may occur is inexplicable as 
t the result of antagonism of the above-named forces. (2) 
Witsner *(pp. 169, 174) that the movements did 
~ ` not take place ip one plane: his erpħnation does not 
‘ account for this*fact. (3) He states (p. 172) that the 
ey “so-called” circumnutatlon' takes place in the part of 
< the root which grows most quick. Bat ' Sachs’ curva- 
ture," which he assumes to be one element in the “ so- 
called" circumnutation, takes place at the base qf the 
root, It is trot that it may be said in favour of Wiesner's 
view that the root may bé carried out of the vertical by 
Sachs’ curvature ; and if this were the case geotropism 
would bring it backs to the verticalpand thus the direction 
. ofthe circumnutation would correspond more or less with 
"m the plane of Sachs’ curvature. But this would not account 
for movement in any other plane. 

Circumnstation of Stems.—Wiesner concludes that 
there.exist stems of plants which certainly do not circum- 
"nutate at all, This statement he founds (pp. 176, 177), 
however, on observations on plants whose line of growth 
is not a straight line, but is broken by lateral oscillations 
in various directions. The lateral movements being small 
and irregular, however, are held not to constitute circum- 
- ‘mutation, In one case the growth of the grass seedlings 
under observation was at first accompanied by the above- 
mentioned very minute and irregular curv@tures, but 
> afterwards seems to have circumnutated in our sense of 

- the term. 1 shall return again to these cases, 
zi In the case of stems which show the S-shaped curve of 
“undulatigg nutation,” Wiesner observed the tip (Faba, 
p. 178) move backwards and forwards in the plane of cur- 
vatuie ; this he explains as the summation of the apogeo- 
* . tropic curvature of the lower part of the stem with the 
i nutation (se. curvature) of the upper part. ° 
Ds Unless I misunderstand Wiesner in this point, it seems 
to me his explanation does not meet the facts; for I fail 
to see how ‘summation of two cyrvatures.can produce 
anything, except a variation in the rapidity of the curva- 
ture. I cannot see bow it accounts for any movement in 

thegopposite direction. e 

,. Nor in does Wiesner give any explanation %f the 
~ movements which he obseryed in the plane at right 
angles tb the nutation-plane. It should, however, be* 
~ ` mentioned that in the epicotyl of the bean, Weser 
‘ obsemed. perfect straight growth after the undulatory 
nutation had*ceased ép. 178). . 
Wiesner’s observations on heliotropism (p. 182) in con- 
nection with cireimnutation do not call for any special 
D remark, He seems not to have taken the precaution to 
' -. exposesthe plants experimented on to a t/// light, and 
the plants comsequently curved in nearly or quite straight 
"lines tewards the lifbt, as occurred in our experiments, 
The movements of the ffower-head of the daisy (p. 183) 
Wiesner” puts down to the effects of the weight of the 
flowethead. | H8 alsq assumes that the qircumnutation 


- 


E 


` 





which he abseryed in a flowering spike*of a Plantago is | that droomund dan 
* ce e . .? . 


— 
florets on the 
inflorescence, x 

Cireumnutation of Leaves! Qn this point Wiesner's 
viewseare briefly :—(1) Some leaves grow in absolutely. 
straight lines without circumnutating. (2) He confirms 
the facts observed by us, namely, that the tip of the leaf 
does describe the complicated figures described by us as 
circumnutation, bit he interprets’ the facts differently. © 
He believes tha? the complicated forces acting on the 
leaves, viz. epingsty, apogeotropism, apheliotropism, influ- : 
ence of weight, &c., working in antagonism to one 
another, and alternately getting the upper d, produce 
the movements in question. i iy a 

This argument is one of the most important which 
Wiesner makes use of, and a careful consideration such 


as it deserves would require further experiment and ob-. . 


servation: It is obviously difficult to distinguish between 
circumnutation modified by the contending forces, and 


the same contending forces acting, on an organ without 


circumnutation, One feature in our observations is the 
almost constant presence of movements în a horizontal 
plane, movements therefore which canndt be produced 
by any of the contending forces above described. Against 
the numerous cases in which sideway movements, occur; 
it may be mentioned that, accerding to Wiesner, cases 
occur in which no lateral movements can he observed 
(p. 192). : : o: 
This will perhaps Be a convenient place to discuss the 
minute irregular disturbances which Wiesner usually 
foutfd to exist even where the organ did not properly cir- 
cumnutate. Let us for a moment compare circumnntation 
with variability. Modifications of organs are brought about 


“by the summation of small variations in certain directions, 


and thus we rightly consider variability as the necessary 
groundwork for modification. But we find some animals, - 
eg. the common goose, which may be almost said not to 
vary, yet we do not, on the strength of this fact, assert 
variability is not necessary for modification: No two 
organs are mathematically similar, yet-we cannot draw. a 
distinction between minute irregular deviations from the 
normal, and such plain deviations as are called vanatians. 
I the same way it may be said that no fast and firm line 
can be drawn between circumnutation and the minute 
irregular disturbances of Wiesner. We have shown that: : 
a true circumnutating movement (as in Brassica) is made 
up of very small irregular jerks, and this may be given as 
another reason for believing that the two kinds of move- 
ment are only extreme forms of the same phenomenon. 
In summing up what he has to say-on the subject 
of circumnutation, Wiesner says (p. 202) that the move- 
ments described by us as circumnutation are either ' 
disturbances of growth or they are produced by cam- 
binations of artagonising forces, or they are identi- | 
cab with the revolving nutatign of cliBing plants. 
Fron? Wiesner’s brief manner of dismissing the last 
mentionedeclass, it might be supposed that it hes little or 
no bearing on the questioa. Sut this is far from, being 
the case; it is precisety this class to which we attach 
umportahce. e There can be fio doubtethat revolving nuta-^ 
tiqn of climbing plants is a development or exaggeration 
ok ci utition. In the stolons of the strawberry we 
an ee ptas isi eger to sab aedi cti 
of leaves is disgarbed by aitiiched glass fibre. i 
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have & mode of growth which may almost be said to be 

_ halfway between circumnutafion and the revolfing nuta- 
tion of climbing plants. The scattered distribution of 
climbing plants throughout the vegetable kingdom groves 
the wide distribution ed a form of growth from which ,re- 
volving nutation is developed— and this form of growth is 

,Circumnutation, This widespread form of circumnutation 
.cannot therefore be dismissed as Wiesner has dones since 
such a treatment of it is quite beside thesquestion. 

General Mechanism of Movesient.—1n “The Power of 
Movement wo have spoken of the movements of plants 
as being dwe to difference in turgescence and in ductility 
on opposite sides of the moving organ. In it we have 
pointed out that it is more correct to look at the difference 
in turgescence than to difference of growth asthe primary 
cause. In? this statement “ growth ” was meant to mean 
alteration in size due to intercalation of solid particles. 
Tf a turgescent stem is allowed to bend heliotropically 
and is then placed in a salt solgtion strong enough to 
destroy its turgescencé the heliotropic curvature is, in 
large part destyoyed ; showing that the curvature at any 
given moment is largely due to differences in turgescence. 
Wiesner (p. 33) madé the following experiment: he 
took five seedlings and found that when placed in salt 
solution’ (10 per cent.) they became shoiter on the average 
by rgmm,; five other similar seedlings he allowed to 
grow for 44 hours, during which time they increased in 
length by 6:2 mm. (average), Wiesner argues that if 
the whole increase in length during 4j hours were 
'due to turgescence, then the shortening caused eby 
salt solution ought to = 6'2 mm. + the original 1'9 mm. 
which was shown to be in a turgescent state by the 
former experiment; this, however, was not the case. 
It would be almost as reasonable to measure tho length 
of an eplcotyl in a dormant seed, and to expect that 
after germinating and growing for a day or two the 
young plant should collapse in salt solution to the size of 

‘the rudiment which existed in the seed. I imagine that 
it is a generally received opinion, and one which does not 
require Wiesner's experimental demonstration, that in- 
crease of length by turgescence and the intercalation of 
solid matter proceed simultaneously. . ° 
The question, however, need not be considered in 
further detail, for on this point there is practically no 
difference between Wiesner’s and our own view; he says 
(p. 35) that “growth is from the first a combination of 
several processes occurring simultaneously, of which how- 
ever Turgor is at first the governing one (vorkherrscht).” 
This view is the same as that. of Sachs (' Lehrbuch,” 
Eng. Tr., p. 712), who describes the interaction of tur- 
gescence and intercalation. 

Heliotropisyt.—Wiesner’s criticism on the new matter 
contained in our book with regard to Heliotropism is 
prefaced by aediscussion of some length on the naturg, 
&c., of the phenomena of Heliotropism. ‘There is gnly 
one point in this discussion which I wish at present to 
call attention to. Wiesneg hqjds to De Candolle's ex- 
planation of heliotropism, namely, he purely mechanical 
view that the convex, side gnews more quickly, simply 
because it is in shade. As this view does not account for 
apheliotropism since at least sorttegapheliotrbpic organ’, 
also grow more quickly in darkness than in light, Wiesner 
assumes (p. 55) ‘the exigtence, in the fibro-vasculgr bandle, , 


e"' 


of negatively heliotropic elemefits, whose growth is as- 
sumed to be favoured by light. eIt is g pity that thfs theory 
has not been at least party tested by comparing the rate 
of growth of unicellular apheliotropie *brgans in light and 
darkness. 

Again the theory seems to require that all aphelio- 
tropic organs Should be positively heliotropic in light o 
low intensity ; and this; as far as I know, is not the case 
with the roots of Sinapis alba, which I have shown (“ Ar- 
beiten des Bot. Inst. Würzburg," Bd. ii,eHeft. 3) to,be 
apheliotropic even, with very dull light. €3ut*I do not lay 
great stress on this argument, as Wiesnár's theory seems 
to me to rest too much on assumptions to be at present 
capable of being discussed. 

Transmission of Heliotropic Stimulus. ia “The Power 
of Movement” (Chap. ix.) facts were given that seemed 
to us fo show that one part of an organ may bend helio- 
tropically owing to the illumination of another part, 
and that, therefore, a heliotropic stimulus is transmittable 
from one part of an organ to another, The experiment 
which led to this conclusion is as followss—A rumber of 
small glass caps were piepared, some of which were left 
transparent, the others were painted black. These caps 
were then slipped over the tips of geedlings of Phalaris 
(canary grass), which were thus prevented from bending 
towards the light, although they did so when the unpainted 
glass caps were used. The same experiment was made 
with other seedlings—cabbage among the number. From 
these results it was inferred that the illumination of the 
upper part of the plant was necessary to make the lower 
part bend towards the light; or, in other words, that the 
heliotropic curvature of the lower part depends on some 
influence transmitted from the upper and illuminated part. 
In the case of cabbage seedlings we found that if the 
lower part is darkened, while the upper is illuminated, no 
heliotropic curvature of the lower part takes place. Thus 
we believed that the lower part is in some degree helio- 
tropic, independently of the illumination of fhe upper 
part, although the latter is the most important factor in 
the illumination of the plant. This seems to have been 
risunderstood by Wiesner, whose criticism is largely 
directed against what he believes to be our view, namely, 
that a heliotropic stimulus can be transmitted to a part of 


an organ which is not itself heliotropic. This misunder-, 


standing on the part of Wiesner is no doubt due to a want 
of clearness in what we have said on the subject., 

Wiesner speaks with great positiveness on this subject, 
and assgrts that he has shown to demonstration that our 
experiments do not justify our conclusions. He believes 
that the bending of the lowdt part of the plants observed 
in our ents is due to what he calls “Zugwachsthum” 
(p. 72), that is to say, the effect of the weight of the upper 
part of the plant acting on the growth of Phesl8wer part. 
We have discussed the question whether the curvature, of 
the lower part 8 the‘ cotyledons of Phalarig can be dué’to 
weight, and have shown conclusively that‘it cannot bes 80 
(* Power bf Movement,” p. 469), buf^Wiesner mak 
mention of this experiment, Pots of Phalgris se ings 
were placed on their sides so that the cotyledons, were 
horizontal and were at right angfes to the dirgction of the 
Incident light from a bright lamp. "Under these elrcunt- 
sances they became bent close to their bases; nearlpsthe 
whole eotyledon beng thus directed towards ghe light. 

o o 
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This experiment I lave fepeated since reading Wiesner’s 
book, ad have feung the «esults to be the same. The 
conclusion is inevitable and ig in this case absolutely 
destructive of Wiefrter's theory of “ Zugwachsthum.” 
is theory he grounds on thq follomng experiment (p. 
69), in which he makes use of Sachs's method of observing 
beliotropism :—Seedlings growing in sm#fll vessels are~ 
fixed in the place of the minute-hand of a large clock, so 
that each seedling is at nght angles to the axis of rotation, 
and rotates hke*the hand of the clock ; they are then illu- 
minated by Agh? which is parallel to the axis of rotation, 
and therefore eneh seedling has one side constantly illumi- 
nated by hght striking it at right angles, Owing to the 
constant rotation the effect of weight às eliminated, and 
thus any curvature whjch occurs cannot be due to 
*Zugwachsthum." Wiesner states that whereas the seed- 
lings on the klinéstat (Sachs’ name for this instrument), 
were only curved in theig upper parts; plants growing 
normally without being subjected to rotation were curved 
down to the ground. This seeres at first a conclusive 
argument against our view, but I shall show that in the 
case of two plants, cabbage nnd Phalaris, it is not so. 

We expressly stated (p. 479) that our experiments on 
cabbages were made,on young seedlings “about half an 
inch or rather less in height," because when the plants 
have grown to an inch and upwards ın height the lower 
part ceases to bend heliotropically. Now Whesner’s 
experiments were made confessedly on seedlings whose 
lower part was growing slowly, and which were therefore 
probably older than those which we emploved for our 
experiments. When Wiesner made his rotating experi- 
ment with. young cabbage seedlings they became curved 
down to the ground. This proves that the curvature 
which occurs near the ground 1n young cabbage seedlings 
is not due to weight ; and this is the very curvature which 
we have shown not to occur unless the upper part is illu- 
minated. I do not attempt to explain Wiesner's experi- 
ments on’ old cabbage seedlings, but those made with 
young ones are alone of importance for us, and they are 
conclusively on our side. 

With regard to Phalaris I regret that I cannot confirma 
Wiesner’s 1esults, who states that these seedlings behaved 
like the dicotyledons experimented on; że. that when 
grown on the rotating apparatus they do not become bent 
down to the ground. I have experimented with young seed- 
lings such as we should have used for the experiments on 
transmission of the lght-stimulus, and found thatemany 
of them became well bent down to the ground. e But it 
= should Be remarked that in some cases a certain amount 
of difference in this respect was observable between the 
plants on the klinostat and rormal ones. Š 

: e Francis DAkwiN 
"2 ° (Tobe continued.) 
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* SOUR BOOK SHELF 
Through Siberia, "By Henry Lansde!l.e Two volumes, 
with illustrations and TAI (Londod: Sampson Low 
e and Co., 1882.) e 
Ir is Obvioug that much scientific information cannot be 
expected from a travellr who was, to use his own er- 


pression, “Aying across Europe and Asia, and who 

crosttd Siberia from Ekatenn E: in the Ural Moun’ 

tainseto To in. Be North, Barafpul a me Altai, 
ee 

.t . . 

eee 








and Nikolaevsk on the Pacific, a distance of 6600 fhiles, 
in sevenf&-eight days, and *whose aim was, during this 
very short time, to inves e the situation of Russian 
prisons, ‘Fhe author has, however, supplemented his 
own somewhat superficial observations by information 


obtained from good sources. The book is provided with’ 


many illustrations, py taken from other works (without 

quoting the source which they are taken), gnd Lr 
om Rew photographs. These are sometimes very goo 

but sometimes they convey quite false ideas, as, for 

instance, the phofograph of a “ Bynat girl,” who obviously 

‘is a metis, having very little in common with true Buriats, 
e PK 


LETTERS TO THE EDITOR 


[The Eduor does not hold himself responsible for optrrions expressed 
by Ass correspondents, — Newher can ha undertade to rawin, 
or lo correspond with the writers of, rejected mancuccripes, 
- Ne notice ts taken of anonyrcous communications. 

[The Easlor urgently requests correspondents to kesh iheir letters 
as short as passidle, e pressure en hss space is so great 
that V 1s impossible lo ensure the appearance even 

eof communications containing interesting ane revel facts. 


Limalus 


IN a criücizm published in the e American Naturafist for 
April, 1882, on Prof. Ray Lankester's recent most able memoir, 
enütled ‘‘ Limulus an Arachnid,” Mr, A. S. Packard, whose 
most important researches on Limulus are fomilef to all 
roologuta, ard to whose courtesy I am indebted for a copy of his 
criticism, after stating other grounds which lead him to differ in 
opinion from Prof Lankester as to the close relationship of the 
Rig Crab and the Scorpion, quotes in his final paragraphs 
extracts from published letters written by my late lamented friend 
andgthipmate, R. von Willemoes-Suhm, from on board H.M.S. 
Challenger, at the Phillipine Islands and Japan in February and 
May, 1875, concerning certain Arthro embryos which he had 
had under observation at Zamboangan, and which he then sup- 
"posed to be the larva of Lisias roturdwanda. As Von Suhm 


siente: her for more than two years daily with our 
two feet of one another, we naturally dis- ' 
Sied al that we did and observed ın common, and we frequently 


talked about these sup 
together. It is as w 


Limulus embryos, and looked at them 
, therefore, since the statements concerning 


them are being made use of to assist in dispromng the position . 


sumed by Prof. E. van Beneden, Prof. Lankester, and others 
as to the Arachnid nature of Limulus, a tion of the strength 
of which I am myself ed, that acto antag ale ra 
that long before his death Von Willemoes-Suhm was D 
nvinced that he had been misled as to the larvae, and told me 
he felt sure they weie not those of Limulus at all, but 
belonged to a Curhiped of some sort. I some time ago told my 
friend, Prof. E. van Beneden, who inquired on the matter, that 
such was Von Suhm's final conclusion. And I also long ago 
told Prof. Lankester, and this is no doubt the ieason why no 
reference to Von Suhm's letters was made by the latter in his 
memoir. 

It must be remembeied that the only evidence in favour of 
Von Suhm's Nauplius lavæ being those of Limulus, lay in their 
general appegiance, which simulated to some extent that of an 
adult Limulus, and in the fact that they were caught with the 
tow-net ın Zamboangan harbour, a locality at which Limulus 
rotundicauda occurs, H. N. Mosxzixv 

Oxford, Apnl 15 





e Gilurian*Fosaills in the Nogh-West Highlands 


TÉ publication of Dr. Heddle's geological and mineralogical 
map of Sutherland, which was noticed ın NATURE, vol. xxv. 
p. 526, calls to mind some 
region— points on which we 
and more definite information, i b 

Dr. Heddk te uiescdi in the of the 

phical Ciclu arved nt by Murchison and his 
a i a e» gathered both from his map and 
Writingsphas seen no whatever: to induce him to believe 
either 1n the great fan of Prof. Nicol or in the unconformity 
pa cd Hicks to exist m the adjacent county. : 


like to have some - further 


E urs daria with reference to that: 


` 
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It would «eem, therefore, that the chief bone of contention, 
viz, the age of the great mass ef Upper Gneiss, whgch extends 
over the central and eastern parts of Sutherland, had been finally 
and irrevocably decided to be Silurian, notwithstanding the mis- 

vings of the anti-met ic schoo]. 

i There 15 just one mok ce of avoiding the dreadtd con- 
clusion, this ‘last phase of dissent” has appeared in? the 
form of Dr. Heddle’s map and ACORDE papeis, publuhed 
in the AM@neralepical Magastne for 1881. u last phase of 
dissent «o far differs from the others, in that ıt is not based on 
foregone conclusions, and does no violence to stratigraphical 
facts, but is the natural an]. thoroughly un outcome of a 
long senes of observations in the-field and in the laboratory. 

The question now to be solved, stated in the fewest possible 
words, amgunts to this: What 1s the 1elation between the foanli- 
ferons limestone of Durness, a limited patch on the north coast 
of Scotland, and the quartro-dolomitic series, which, com- 
mencing at Loch Enibol, stretches southwards the 
counties of Sutherland and Rors in varying phases of develop- 
ment for fely one hundred miles ? 

If this quartzo-dolomitc reries is of the same age, or approxi- 
mately of the same as the Durness limestone, u hich contains 
Lower Silurian foni! then the last pbace of dissent 1s knocked 
on the head, and henceforth orthodoxy reigns supreme. Aye, 
there's the rub; and this brings me to the point. 

The palreontological, facts bearing on this ae require to he 
re-stated with nsore confirmatory evidence. e can hardly be 
satisfied , with sueh e things as Serpulites, Fucold«, and the 
lke; what is im the t case is some clear and m- 
disputable evidence that Lower Silurian fowals have been fcund 
ey part of the quartzo dolomitic series away from the Durness 

n. r 

Placing jhe most implicit reliance formerly m the statements 
of Murchi that Orthoceratites had been detected by Mr. 
Peach ard bimself m Asrynt, and further, that Orthoceras had 
been found in the upper quartz rock of Erribol, the fragment 
having been identified by Salter as Orthocerns (Camereceras) 
Bronentar ti (Q. F. G. S., vol. xvi. p. 230), I have felt a gtile 
sceptical on the subject lately. Not that one would venture to 
doubt the peifect gocd fauh of Murchison and his co es for 
asmgle instant. But it is possible to make mistakes such 
matteis, and we would wish to ree something like a renewal of 
these alleged discoveries. : 

Besides it is well known thet «several eager and experienced 
searchers have paid vints to the North-west of late years, and, 
although they found very curious and enigmatcal markings m 
the quartzite series, neither. Prof. Blake nor Dr. Callaway, for 
instance, have succeeded in obtaining a form which could be 
unmistakably regarded 2s a Silurian fossil. Moreover, Prof. 
Blake, who was engaged about the year 1878 in making inves- 
tigations for his great work on the British fossil Cephalopoda, 
endeavoured to tiace the history of these alleged discoveries, but 
without success. 

Those who may be regarded ns Murchison's heirs and «ucced- 
‘ors, must see how vital this point is, and we look to them, not 
to be content with hunting up old statements as to the discovery 
of recogni«able Silurian fo mis, but to afford us the means of satis- 
fying onrselven beyond the posmbility of 2 doubt, that Sılunan 
fo«ils do occur In the quartzo-dolomitic series. When this is done, 
nll controversy on the '* North-west Succermon” should, in the 
absence of any startling and un ted discovery, ceare ; but, 
until it 11 done, "the last of dissent " will continue to be 
regarded as a possible explanation by those who are not wedded 
to any theory, but who require that no link in the chain of 
be wanting. W. H. HUDLESTON 


23, Cheyne Walk, S.W. 





-0 Magnetic Storm 
be . 


IT may interest some of four readers to know that a magnetic 
s‘orm of unusual intensity raged from about midnight of Sunday 
the 16th to midnight of the 17th, The photographic tecords are 
only now being developed, s@ time vil] not permit of a detailed 
account berg furnished for this week's eumber, 

We observe a tiemendous spog which appeared on the sun’s 
disc first on the 13th, Is now rapidly approaching the central 
meridian, and a group observed on S ay & little In advange 


of it, appears to have undergone considerable e in the 
interval. Possibly those observers furnished with bettBr sppli- 
ences than we Have at our disposal will Be. able to, give fuller 
E . . . 
. . 
. s ee 
. , ETa 








information respectmg what has taken place on the solar disc 
during the last few dire * G. M, WHIPPLE 
Kew Observatory, Richmond, £urieys April 18 


? r 
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Sea-shore Alluvion—Dungerfess or Denge-nesfe 


As Lambarde points out, fying 1n Walland and Denge maishes, 
the “neshe ” on '' messe,” a ‘‘nebbe” or “nose” of land 
extending into the sea derived its name from the last marsbe— 


Somner terms it ‘Stone End "—'' Lapis appositus in ultimo " 


terre.”  Grunville Collins, in 1693, says, ''You may keep 
within nine or ten fathom of it close to the shoar." West- 
ward of Folkestone great changes have taker! place in the ĉon- 
dion of the old Mavens, due to the early on and con- 
tinuous extension up to the precent time of ftus remarkable spit 
of shingle formed to windwaid pf a tidal aay: The whole 
area at the present time between the Royal Military Canal 
which runs from Samdgate west of Folkestonesto Rye, and which 
forms the base of the Ness, twenty miles in length, and south- 
ward to the sea exhibits parallel“ series of curves running in 
undulating waves, displaying the perlodigal accessions to the 
coast very similar to the annular rings in timber $ the surface of 
which, landward, is gradually broygfht into cultivation. Lydd, 
at & comparatively recent period & port, is now three or four 
miles from the sea, Two naturel road:teads are formed by this 
spit, m which, dependentfon the quater fom which the wind 
prevails, seven to eight hundred vessels may ebe seen riding at 
anchor, | within two or three miles of Lighthouse Point, the 
extremity of the Ner. 

Numerous projects have from time to time been brought for- 
ward for the formation of a harbour of refuge, by running out 
a pier from the extremity of Dungeness; but having reference 
to the] amount of speculation as to its origin and progress, 
the ature bave wisely hitherto turned & deaf ear to any 
tampering with a breakwater of nature’s forming, affording, as 
it does, two excellent havens of refuge under certain conditions 
of weather, for all these shingle nesses possess the remaialble 
property of creeping acaos, and having deep water at their 
extremities, 

It has been assumed with some plausibility thet the meeting o! 
the tides (which, however, is much further eastward) has influ- 
enced its orwin. A formation of this description is, however, 
very little influenced by the tides, and similar shingle spits are 
found taling round and across the outfalls of tidal rivers of great 
velocity, and a similar spit—Langley Point, bas formed to the 
westward under Beachy Head, east of Eastbourne, w here there 
is no such assumed meetmg of the tides, and the origin of which 
may also be traced to a now extinct tidal Harbour (perentey) to 
leeward of it. 

On the east coast, matses of shingle form similar nesses, such 
as Landguard Pomt, inclosing Harwich Harbour, Orfordness, 
fhclosing Orford Haven, and others. 

The average progress of Dungeness, in a south-eastern direc- 
tion has amounted to six yards per annum, and reaching over 
certain periods an average of eight yards per annum has been 
attamed ; this, however, {s local, and accompanied by periodical 
wasting away along the cfftved bays east and west of Lighthoure 


Pomt. This action may be teen in Rye bay, where there is lers 
shingle and more sand by patches of diluvial peat cropping up 
thro the foreshore. 


A detgrmmate south-east movement of the extremity of tbe 
Ness results from these variations in outline as may le «een on 


reference to the Ordnance Skeet of H.M. Geological Survey, ™ 


fhe position of the old “‘ fulls" to the westwaid being Mid down 
thereon, indigting plainly the eastern leeward movement. 

The Mllowmg extract» from various hydrographic authorities 
show the high estimation held for this natural greakwater afid its 
attendant harbours of ME by naval met. ° 

None in his “British Channel Pilot,” rays : ó 

2. “You måy round this point in 10, IT, or 12:fathome. 
The strongest tide runs in 15 fathoms, Simps*bound down 
channel, and meeting here with v esteri , may anchor, to 
the eastwayd of tHe ‘Ness’ in r0 or 12 fathoms, .. . Yeu may 
also anchor to the westward of the * Ness,’ with ngrth-east winds, 


in 7 or 8 fathoms.” e et. ° 
pt. Martin White, R.N., in lys Salling Directions for the 
English Channel, says :— ° * 
Li 


The West Bay of Dungeness affords good anchorng® against 
gorth-easterly winds, angis cer tail preferable to Dover Read.” 
‘When the winds between north ang by east snd west and 
e B = 


P 


~e 


` . o£ the wind, with good holding 








south, tho Easterg Bay “affords good shelter to vessels of all 
wes ig from 4 tg ta fulhoms, amd apon pretty good holding 


The last edition of the ** Admiralty Channel Pilot” says i— 
.. “QE the pitch ofthe Nees, near the lighthouse, it is steap-to, 
ther’ 4 fathoms at 100 yards, and 15 fathoms at 330 yards 
from the . . . Tho roads ®n either side of en*ss 
afford excellent and extensive anchorage, according to the state 
Sound nsisüng of fine sand 

over clay and m 


The bank, to the West of Portland, ina deep embay- 
ment, away from the current of tide, is a remarkable exam 


ofethe heaping-ufb power of the wind-waves from the south-west, 
fee alors hice e leeward or eastern next Portland, 30 
eet above water, or treble the no height above the sea 
` of such formations 


The Harbour Commission of 1840 reported against Dungeness 
ian a site for a reSage harbour of artifictal fermetion, an sscount 
of the continued increase of the spit, as indicated by the necessity 
for altering the position of the lig which at its re-erection 
in 1792 was 100 yards from the sea, and at the period ofgs then 
recent survey Was 218 yards distant, showing an increase of 118 
yards in 47 years, The i use was, at the erection 
of its successor in 1792, 640 yards from the shore. The Har- 


bours of Commission of 1844 also reported on it, referri 
to ins excellent andh and the of in wi 
- nature in such a spot. changes in remarkable forma- 
tion have been so as fully to endorse these official 


, 

conclusions, and the various vicis es it has undergone de- 
mand more careful consideration than is usually afforded by 
those who advocate artificial works, the effect of which on these 
nicely-balanced movements would possibly be as problematical 
as the turning of these shingle “fulls ” into quarries for building 
DOM world be milcidal, ee cone might result in 4, 

interference with one of the finest natural breakwaters 
on our coast. J. B. RepMan 





Dispersal of Bivalves 


REFERRING to the fact mentloned in Mr. Darwin's letter, that 
mussels are so netimes brought up on the point of a hook, it is 
common, in shell collections, to find '* Heart Cockles” (Jsecardia 
cor), which look exactly as if they had been each with a 
ae at some point in the opposed edges of the 
two vei. 

These specimens have been taken by the long-line fishermen 
on the Irish coast, and the apparent puncture is caused by the. 

ha closed upon the shank of an accidentally intrusive 
fish-hook wi as to crush the edges of the shell 
against the steel 


Numbers of rare species have been thu: 
napis for Isocardia will allow itself to be drawn in with the 
rather than open its doors to new possibilities of dangér 
while the hook is within, 
Holmwood, Putney Hill, April 12 





The Yellow River and the Pel-ho 
AN UD on the subject of my paper on the hydrology of 
hich published in NATURE (vel. xxii. 
p? 496), UNS it npon:myself to forwatd tlie substanca of some 
observaigons made by i 


T. W. Kingzmill —presideftt of the 

North-China branch of the Roygl Asiatc Society —at a meeting 
of the Soclety in September, 1850. . 

Having made measurements of the cross-section of the Yellow 
River, and ha obtained the most reliable he 
couMM the defth of water and the.speed of the 
current at different seasons, Mr. Kingsmill roughly estimates the 
discharge as follows :— ei 

d low water 18,060 cubic feet per second, 
Fist aa eo 36,000. ,, $5 
Flood n... . 112,000 » © y à 


The aTerage discharge he is inclined to estimate at about three- 


fourths of thesingle estimation supplied in Sir George Staunton’s 
narrative ; and he flaces it at, or rather surmises that future 
careful obseryations will estimate it to be, 300,000,000 cubic feet 
per houg, or about 83,00p Cubic feet per second. - 

With refegence to the Pei ho, Mr. Kingsmill, from an obser- 
vattOm made in tife surgmer of 1879, esfmated ips water-discharge 
at 9090 cubic feet per second, My own, tsiimate waseonfined 

ee e e s . e® 
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^ ©. [April 20, 1882 
to the winter months; but for reasons given in my paperel con- 
mdered lty fally typical af the whole year, viz, 7700 cubic feet 
per second. was justiñed in so doing, this independent 
observation of Mr. Kingsmill sufficiently proves. : UL 
HLS. Lark, Auckland, February 38 . H. B, GUPPY 





Table of tho Appearance of Rare Lepidoptera in this 
Country in Connection with the Bun-Sgots 


Tue following table is & numerical abstract of the records re- 
lating to the capture of certain rare lepidopterous species in the, 
United K m, condensed from q table presenting an 
abstract of the pages of the Magasime of Natural Histery, Zos- 

ist, Entom slogical M. pee rac e , The Entomologist s 

cobly Intelligencer, Naturalist, The ists Annual, 
The Yorkshire Naturalist, Naoman’s British Nha, 
other works. It will show the relation existing between the sun- 


t cycles and the appearance of the-species, yet not quite so 
Ainai an rs larger compilation, since,'in order to adapt it to 





the pages of NATURE, it has been necessary to equalise the sun- 
Etapas wier his cused, e Noa ee Se ping of 
e cycles of capture, which really are well defined, I was not 


; but I now find my remarks in the 


Journal of Sciencs for st, 1881, corroborared in « previous 


























lication (Dr. F. G. “Ueber die Bexiehungen der 
Saanecficckenpenone ru meteorologlschen ior gor PR. 
155-157, Leipzig, 1877). This pamphlet i4 noticed (E. D. 
Archibald, NATURE, vol xix..p.' 145, article, ‘‘ Locusts and 
Sun-Spots”), : = 
PE | x ssj : 
1833. 44 55, 1 Ij 8 
1834, z * p a3 F F 
1835, 46, 57, 
SESS 

t a 

REN 49, & ds = E. I 
1839, so, 61, 73 | s $,— 
1840, 51, 62, 73) 9 —|s 
1845, 52, 63, 74 | — 1|— 
1849, 53, 64, 75 16s Irj ri E 

















The numbers give the amount of captures in the years 1t 
fied ; but in the case of C. Héwse and C. Hyalea 10 has 
placed for every notice of “abundant,” a 5 for every notice of ^ 
common, the number of captures not being often stated. ‘ 
Abbreviations en 


sán-spots Wolf. 
Binfield House, Guildford, March 23 


THE APPLICATION OF ELECTRICITY TO 
- SHIPS LOGS | 

THESE are days of rapid scientific pro and the ^ 

great Interest so recently excited by the application 
of electricity, in a new and way, to transmit 
information, has been almost eclipse, the attention. 
which its use for lighting and the transmission of power 
has attracted. Though no longer confined to signaling, B 

this is still its most important use, and one for whic 

its employment is being extended in mgny directions, 
afways with fhe most satisfactomy resulta, “It is with the” _ 
REpMCHtOH of electricity this fleet messenger for giving à. 
constant ecord of the rate of a ship, that ae article is 
concerned. Before, howeyer, dealing with matter, jt 
will be well to say a few words about logs generally, - 
Ordinary ships logs aregf two kinds, called respectively 
harpoon arid taffrail logs. logs, which are the 
more extensively used, consist of a cylinder, on one end 
of whi rks a screw, registering the number of 
revolutlons by m of clockwork within the cylinder, 
the dial being visible through a glassface. To. the other 


. 
. r 
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end, which is conical, a 10pe is fastened, so as to enable 
the log to be towed by the ship. A modificationgof this is 
called the “ detached'' log, the revolving fan and case 
"for the clockwork being tw® separate pieces. To both 
these logs there are objections, such as the ost 
unavoidable entrance of salt water to the wheel » the 
drag on the ship, which is often as much as 40 lbs. or 
more, the inconvenience of hauling in the log each time 
it has to bè read, and lastly, the loss of the whole ipstru- 
ment, should the towing-line break. È 
. To obviate these objections, the taffrail log was invented, 
and which goes a step fufther than the detached log, by 
-taking away the recording portion to the taffrail of the 
ship, and sensing the towing rope to transmit the revolu- 
tions of the fan to it. These logs are, in many res F 
a great improvement on the first ; the registering dial ii 
less liable to damage, and is always visible; the tension 
of the towing line is less; it is therefore less liable to 
rupture, ami even when this does take place, the fan is 


merged portion of the line. In 


alker’s log these diffi- 
culties are y met by the use of a governor, consisting 

. of a pair of weights fixed to the towing line, and revolving 
with it; but this device can only mo the evil. . 

The late Mr, W. Froude, who pointed out other objec- 
"dons to existing logs, eadeavoured for some ime fo 
devise an electrical log, in which the revolutions o? an 
accurately formed screw should be communicated to the 
deck, so by the revolutions of ghe towing rope, but by an 
electric current im wires carried by it. Eeentially he 

succeeded, in conjunction with, Mr. Brunel, in construct- 
an instrument of this kind, which was-applied to Sir 

. Thomson’s yacht, Lalla RapkA, and worked very 
well, till by some muschance, it ca&ried away agd was 
lost. Mr. Kelway had, meanwhile, keen working inde- 

-pendently with the same end in view, and had censtructed 
: Su. s . 
e. ` .` 








an electric log, which he brought before the notice of the 


Admiralty, <A trial of this last i ent was, under- 
taken by Messrs. Froude and "Brundi, on board H.M.S. 
Shad. In this trial, the istering portion wat 

on the poop, and self- ing ap 3 was by 


which at every revolution of the fan a pen was lifted 
from a strip of paper moved by clockwork, thus causing 
breaks in the» otherwise continuous line On a line 
parallel to this, time in half seconds was simultaneously 
recorded. The result of this trial^was to clearly demon- 
strate the satisfactory action of Mr. Kelway’s log, and it 
was afterwards applied, aeter with accÜrately formed 
fans, to H.M.S. Jrgs, and the yacht 44/5/29 Its further 
extension has not been proceeded wit, apparently in 
consequence of Mr. Froude’s decease. Quite recently 
the same inventor has put into practice the happy idea of 
placing the electrical log to work altogéther under the 
ship's bottom. The way in whigh this 1s done is shown 
(Fig. 1). A water-tight case 1s securely fixed to the 
bottofh plates (4A), ın this case a frame (BH) is moved 
apaid dowa and in the lower part of the frame the fan 
(R) works. fan communic#tes its motion by a vertical 
spindle (M) to a box (N), in which electric contact is made 
and broken eight time? in a mile. "Ehe wire (00) can 
thus transmit a record of the distance passed over to a 
dial or dials fixed in any part of the ship. 

This invention has the advantage of allowing the 
screw of the instrument to work in water of uniform 
pressure, and to a great extent free®from the disturbing 
action of the waves. There is undoubtedly a body of 
water carried along by the surface friction of the ship. 
The depth to which this extends is unknown, but 
there is strong reason to think it is very s and would 
not therefore affect the fan. The log i however, 
offers an excellent opportunity of investigating this ob- 
scure "point, since it can easily be raised or lowered to 
different positions. ! 

'The complete instrument is at present being erhibited 
at the priis Palace Electrical Exhibition, and an 
account of'its various applications has been recently 
given in & paper by Mr. Kelway. These applications 
are many and important, and the invention, besides 
being suitable for its original purpose, promises to 
afford valuable information, not to be obtained by the 
use of ordinary logs. . H.S. H. S. 


THE TONNAGE QUESTION 
NE of the most interesting papers discussed at the 
recent meeting of the Institution of Naval Architects 
was on the Revision of the Tonnage Laws. The author, 
Mr. W. H. White, is, from his position as Chief Con- 
structor at the Admiral, as well as from his well-known 
attainments, a singularly impartial and able judge of this 
most difficult question. The occasion which BS forth 
the paper was the report on the tonnage [as Ja 
issued by the Royal Commission, which year t 
evidence on this subject. The report was, as ais well 
known, not signed by all tke commissioners. wo of 
them, vir Mr. B. Waymouth, Secretary to Lloyd's 
Registe and Mr. Rothery, Q.C. the Wreck Commis- 
sioner, wrote independent reports, which differed widely 
from that of the majority, and from each ofhes * 

The state of the Tonnage Laws hag for a long time 
past given rise f& serfous complaints, on various grounds, 
As matters stand at present it her dd a steamer 
not only tọ have no tonnage at nea even, as is the 
case of a, vesse well known on the Clyde to have’a 
negative tonnage. It is also alleged that the indiscrimi- 
nate measurement of all inclosed on d for 
tonnage has a direct tendency tẹ produce unsafe vessels, 
by taxing the covering in of the bins ge 8 above 
the engine, &c, and also by unduly tating easels TO- 
vided with hurricane d@cks, which, Gon their natareytean 
never be entirely fed with cargo. "ar. 
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Mr. White, in his paper, reviews the whole question 
historically. He ‘begins by propounding the question, 
should fuzersia? Capacity be stil retained as the basis of 
Tean, regard being hag to the present conditions 
of Made and shfbping? He shows that some of the 
earliest tonnage laws on record had this basis, such for 
instance as the French Ordonnfince de la Marine of 1681, 
and the English law of 1720. The vessels to which these 
Taws applied were mostly engaged in the wine and spirit 
trade, and the measure of 42 cubic feet to the ton, which 
was the basis of the law of 1681, very approximately ex- 
pyessed the dead-weight capability of the ship as well; 
for 42 cubiosfees were allowed for stowing four bariques of 
wine, which weighed approximately &ne ton. Thus the 
vessels measured by this rule were enabled very approxi- 
mately to as many 26 cwt. tons as they contained 
tons of cubic capacity. The principle of measurement b 
internal Seay as now accepted, was not adopted al 


the year 1833. In 1836 the New Measurement Law, pro- 
ceeding on these, lines, was passed, and in 1854 came the 
more perfect Merchant Shipping Act of Moorsom. In 


framing this law, two damental conditions were ac- 


cepted :— 
First, that the tagable tonnage of a ship should be repre- 
sented by her fjeight-earning power. 

Second, that the space available for the conveyance of 
passengers and cargo should be taken as the measure of 
o piis power. 

i e great question of the moment is, whether the 
changes in the construction and propulsion of ships made 
since 1854 have not neceasitated some modification of the 
doctrine that internal capacity is the fairest measure of 
the possible earnings of most ships. Mr. White thinks 
that this is scarcely a matter for argument, it being gene- 
rally admitted that in the great majority of ships of the 
present time, the limit of freight-earning is the dead- 
weight capability. He points to the awning deck class as 
a case in point. “It undoubtedly has much to recom- 
mend it as regards safety and good behayiour , yet it 


, appears that the internal capacity 1s so great in proportion 


to the canying-power, that the whole available space can 


.never be utilised, even when the lightest cargoes are 


carried.” 

In support of this view Mr. Waymouth stated that the 
“aim ofthe ordinary sbip-owner is to have a vessel 
which will carry as many 20 cwt. tons upon as few 100 
cubic feet tons (on which be pays his tonnage dues) as he 
possibly can." It is, as Mr. ite points out, perfectly 
obvious that the number of 20 cwt. tons in a given shep 
depends upon the load-line, and that consequently there 
is a close connection between tonnage legislation and 
load-line rales, so much so, that contrary to the opinion 
of the majority of the Commisfion, the two questions 
should be considered together. 

The majority of the members of the Royal Commission 
wre averse to any change in the present prin@ple of 
Measurement by internal capacity, for reasons which are 
stated Bt length in their report, and which are neaily all 
foundeg upon the inconveniehce which would result from 
any change to foreign countries which have copied our 
Tonnage Laws, and to the various port anddock,authori- 
tessthroughout the world. e Though averse to any change 
in principle they yet recommended certain amendments 
to the existing law, which related chiefly to the deductions 
wfhch should be allowed from tha gfoss nnage, and also 
as to the nfod&of measuring the tonnage of iron ships, 
prodan of thee having cellular double bottoms. 

egasding the deductions from gross torfhage, it 13 to be 
noted that go provision has been made for the case of 
awnigg-decked vessels. Also the Committee was of 
opinion “ that the exemption of any closed-in space from 
measugement into to „as an mducement to owners 
to increase the safety of ships is unsound in principle, 


antf adopted would have to be Yoiloyed by new restid- 
. . 


P z 
tions, upon which fresh complaints would be fouaded.” 
This ıs ap alternative which ın our opinion ıs preferable 
to continuing regulations which admittedly discourage the 
building of safe types of ships. A N 

The proposa's of the Commissipn as to the measure- 
ment of the tonnage space of ular double-bottomed 
ships appears t5 us to err in the same direction. If their 
recommendation were carned out, part of the space 
between the double bottoms would actually b& included 
in thé space available for tonnage measurement. Now it 
is absolutely impossible to cary freight between the 
double bottoms, and on the otHer hand, vessels built on 
this system are the strongest afloat; consequently the 
recommendation is not only a violation of the principle of 
the Act of 1854, but also unfairly handicaps this excellent 
type of ship. 

It will thus be seen that the majority of the Royal 
Commission recommend that things should be left as they 
are, subject to certain amendments in detafl, some of 
which latter appear to be wrong in principle, and are 
moreover unpopular with both builders and owners. 

The alternative proposal made by Mr. Waymouth was 
that dead-weight capaeity should be adopted as the basis 
of measurement, His proposals are summarised in the 
following words :— ‘ " 

“ I propose that the total dead-weight carrying capability- 
of a vessel should be ascertained, and also the line to 
which she is immersed when equipped ready for sea, 
without cargo on boaid. In the case of a sailing vessel 
there should be no consumable stores on board, and simi- 
larly in a steam vessel, the engines should be complete, 
and the boilers full of water, but the1e should be no coals 
on board. Under these conditions it.is considered that 
steamers would be in a relatively fair position, one against 
another, and also in relarion to sailing vessels. 

9 Thedead-veight required to immerse a vessel from the 
light lne to a maximum load line fixed by authority. 
would denote her utmost carrying capability (in tons of 
20 cwt), compatible with safety in ordinary circum- 
stances. 

“ There is a growing disposition, on the part of ship- 
owners, to regard with favour the fixing of such load lme 
provided that the authority on whom the duty would 
devolve be so constituted as to inspire confidence in its 
decisions." * 

Mr. Waymouth's proposal would, if adopted at once get 
rid of an enormous mass of difficulties. On the other 
hand, the fixing of a load-hne would be certain to give 
rise to numerovs disputes, and moreover, though dcubt- 
"ess applicable to the majority of merchant steamers, 
the dead-weight system would not apply to passenger 
steamers, 

Mr. Rothery'a proposal was of quite a different nature. 
It 1s at least open to doubt if the principle of tbe Act of 
1854, viz. that the fieight-earning capability of the vessel , 
should be the basis on which to assess her taxable ton- 
nage, 13 correcte [tis not by any means clear that there 
should be any connection whatever between the two. 
There is anothe- pnnciple which has much to commend 
it from the common-sense point of view, vir, that the 
service rendered to the vessel by the institution to which 
she bas to pay, should be the basis on which to calculate 
the payment. This is the view adopted by Mr. Rothery 
ip his reporé. Now, in the case of a deck or poit, the 
ce rendered toa vessel for Sccommodation is propor- 
tional to the space which ske occupies in the water, and 
to the leBgth of time which she occupies it. The exact 
space occupied by a vesum] iff the water is proportional 
to her displacement, fnd hence Mr. Rothery proposes to 
adopt the system of displaeement tgnnage. 
r. White does not enunciate any views ‘of his own as 
fo the bestebasis on which to assess the dues, in the event 
‘of a mevision of tbÉ present law. It :s not, severe) : 
difficult to perceme that he favours the principle o 
. . 
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servic? rendered to the vessel; and not the freight-earning 
wer as the basis of assessfnent. Mr. Whit@ differs, 
owever, from Mr. Rothery,in the mode in which the 
space occupied by the vessel should be measured. He 
considers-that for all practical purposes this space is equal 
to the rallel Aoi formed by the extreme length, 
extreme breadth, and the mean draught, and consequentl 
thinks that “ parallelopipedon tonnage,” as it is call 
. has much to recommend it. The possibility of behing 
other vessels at the same dock or wharf,is not sensibly 
altered by the under-water shape, Songednenny the above 
seems a fair measure of service rendere 

Mr Whit® does not consider that the above proposal 
would lea@to the adoption of a box-shaped type of vessel. 
He thinks that the cost of propulsion of a steamer would 
effectually check any such tendency. 

Mr. White concludes his most able paper by the fol- 
lowing pieqe of advice, which we trust may be taken to 
heart by whatever government finally undertakes to 
revise the tonnage laws. - 

“Tn conclusion, I would venture one remark ia pec un 
the course of procedure which promises to give the best 
results, if a revision of the t law is decided upon. 
Valuable as the labours of committees and commisaicns 
may be in testin& the feeling of those interested in ship- 
ping, and puttifg on record the opinions of competent 
authorities who view the subject from different stand- 
points, it does not appear that a satisfactory revision can 
be looked for in this direction The precedent to be 
found in the preparation of the law of 1854 seems to be 
a good ohe. Following after the work of the com- 
inissions came the careful, extensive, and laborious in- 
quiry of Moorsom, a scientific expert, having a thorough 
acquaintance with the subject, and placed in direct com- 
munication with the shipping community. If the lomg- 
talked-of Central Council or Advisory Board should be 
constituted to deal with matters relating to the mercantile 
marine, and if ıt should be assisted by a competent scien- 
tific staff of naval architects, we may hope that, among 
other much-needed action, wil be included the revision 
of the tonnage laws in a sense that will give more general 
satisfaction t could otherwise be obtained ? 





' THE NAVAL AND MARINE ENGINEERING 
' EXHIBITION 


‘THE Exhibition which Mr. Samson Barnett, jun, 
has opened at the Agricultural Hall, and which 
closes to-day, contains a very large number of objects* 
` connected directly and indirectly, and sometimes even 
totally disconnected with naval purposes. The col- 
lection is by ra means totally devoid of noveltnes 
and of objects of considerable scientific interest. The 
Exhibition contains numerous models of recently-built 
war and merchant ships, a few small marine es 
and boilers, and portions of large-size marine boilers, 
together with fittings of engines and boilers in great 
wanety. There are also several specimens of steam 
steering gear, ships’ telegraphs, steam capstans, cranes, 
and machinery generally for loading and unloading 
vessels, boat-lowering An life-saving appliances, 
dredging gear, and ier appliances. Naval 
artillery was naf well represented, but Messrs. Hotchki 
and Co, exhibited some fife specimens of their beau 
revolving cannon, which have been adopted in the navies 
of several foreign governments, notably in fhose of 
France, Germany, Russia, find Waly. 

The ships models are as a rele very deficient in 
interest, in.spite of the fact that they represent many 
of the most famous of modern vessels, such as the Dewas- 
taion and PolypAius;s, among snen-of-war, and the 
Servia, the City of Rome, and th Ravenna awongst* 
passenger steamers, for they were mostly half models of 
the outsides of the vessels, which, though’ they give a very 
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e 
good idea of the exterior form, afford no information as 
to the construction, the interior arpangements,sor the 
engines and boilers. This is somewhat disappointing 
when we remember what? strides hwe been madg in 
recent years in the construction of iron ships. ° 
In the De ent of Matrine Engines and Boilers there 
was a remarkable absence of models, or even of drawings 
of the very file engines with which our first-class war 
and merchant steamers are now fitted. By far the most 
important objects exhibited in this section were the mag- 
nificent flanged front plates of boilers, onegf these bein 
fifteen feet in diameter, and made in a sypgls piece, wi 
three flanged openfngs for furnaces, from a single 3-ton 
ingot of Siemens’ steeL The same firm*also exhibited 
several specimens of Fox’s corrugated furnaces, an 10- 
vention which has qonferred the greatest benefits on the 
cause of steam navigation, by rendering possible the use 
of the very high boiler-pressures which are so essential 
to ecogomy of fuel. Mr. David Joy also showed a model 
of his own celebrated valve-gear, which haf given such 
excellent results with locomotiyés at Crewe, and which 
will doubtless soon become favourably known to marine 
engineers. This valve is probably the most serious 
competitor to the old link-motion dnvén by eccentrics, 
first adopted by Stephenson for locomotives, and which 
has remained in pretty general use up to the present 
time. Mr. Joy's motion, besides being simpler, effects a 
better distribution of the steam, in Jnany réspects, than 
the link-motion. 
Amongst the most interesting features of the Exhibi- 
tion were the refri ing machines. Of these there 
were four, exhibited by Messrs. Bell-Coleman, Messrs. T. 
Pigott and Co., the Haslam Foundry and Engineering 
Company, and Messrs. J. and E. Hall. As we have so 
recently described the principle of action of these 
machines, it will not now be necessary to go into de- 
tails. It may, however, be mentioned that they are at the 
present moment being used by the Peninsular and iar: 
the Cunard “and the Onent Steam-ship Companies, an 
also by the London and St. Katharine Dock Company, 
and the Orange Slaughtering Company. The successful 
ape es of mechanical refrigeration to the preservation 
of fresh meat and other provisions, is a subject of such 
immense importance, that we are not surprised at the 
great interest excited by these machines. 
Amongst tbe miscellaneous exhibits we can specially 
mention the numerous collapsible and other life-boats, 
agd the boat-lowering apparatus, some of which are 
really admirable Also the wire-rope rigging, and the 
stout wire torpedo nets, exhibited by Messrs, Bullivant 
and others. 
It seems a pity, comeidering the great. amount of 
interest which has been ercited by this Exhibition, that 
it should 'only remain open for ten days. e 
L * — 

* TOTAL ECLIPSE OF MAY 17 , 
WE have given from timesto time, in the Astronomical 
Column, particulars of the approaching” total 
eclipse, pointing out that it is visible at a point on the 
Nile, in 20° 32” N. We arg glad to be able to state, 
that an expedition left this country day *with the 
view of obtaining photograplüc and spectroscopic obser- 
vations. The @&pedtign has been A aE by the 
Science and Art Department and the Royal Society 
combined, on the recommendation of the Solar Physics 
Committee? ° . ed rm 

The expedition sails to Suez in the Penjnsular and 
Oriental steamship Xatsar-t-Hind, andy a good idea of 
the local arrangements made wif be gathered from the 
accompanying article, which we reprint from? the Daily, 
News of yesterday :— é 

*May 17, 7 am, suff eclipsed, visible ‘at Greenwith 
Thus nus the regSads in our eocket-books. So short, 
@e 
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sharp, and decisivg, thdt to talk about an e expe- 
- dition ip. connection with it seems at first sight an ab- 
surdity, unless indetd we dignify by that name a jaunt 
in a, perfhy steam to Flamsteed’s famous hill Thanks, 
howtver, to School Boards, boys’ clubs, and the like, 
the explanation will be apparent to everybody, and it 
is this. For, although on the 17th of next month the 
moon wil come between us and the sun in such 
a way that part of the sun will be covered at Green- 
wich, which.may be taken as a short title for the British 
mun e covering-up will not be total, and we shall 
ie erefort, only what is called a partial eclipse, 
hardly worth “looking at, from the physical astro- 
nomers’ pout Ar view. But a thin line can be drawn 
on the PM e Yeer TRE GI AH ce, Meot 
Egypt, Fersia, tral Asia, ana nina, along which the 
moon will entifely cover the sun ; aod hes, Bead of a 
partial eclipse, we shall have a total one. 
This is one of the most important phenomena we can 
observe in the whole domain of physical astronathy, for 
' a reason with which the readers the Datly News are 
already familiar, namely, that when the light of the 
bright interior nucleus of the sun which we see 
is prevented fronpilluminating otr air, by the inter- 
position of the dark moon, the sun's atmosphere, which 
we never see except at SUCER Ja revealed in all its 
majesty, and invites study on the part of those who care 
for the mechanism of the universe in which their lot is 
cast, Now Englanti is going to be ted at a 
point on this thin pate therefore we must talk about 
an eclipse expedition in connection with this event; for 
while we write, the directors of the Peninsular and 
Oriental Company, who have ever shown the keenest 
anxiety to er the interests of science, are allowing 
the sacred bullion-room of the Katsars-Hind, now 
getting steam im the Royal Albert Docks, to be 
. desecrated—as some will think, and they are welcome 
—by packing-cases of ungainly shape containing such 
instruments and combinations of brass and iron as have 
never been built before. The expedition in question, 
which has been equipped and manned by the Science 
and Art Department and the Royal Society combined, at 
the suggestion of the Solar Physics Committes appointed 
by the ment, of course is intended to occupy a posi- 
tion along that thin line to which reference has already 
been made, and the most easily accessible point is one 
on the Nile, about roo miles north of Thebes, in lat. 
. 26 deg. 32 N. ; the most easily accessible, but not perhafs 
quite the best, for the reason that on the Nile the to 
—that the perlod during which the moon entirely 
,covers the sun—will only last some 72 seconds, whereas 
at Teheran there will be 104 seconds of darkness, which 
it is to be hoped the Russian astronomers will utilise. 
: Seventy-two seconds! Tho time is not long, And when 
it is stafed that the pre ion of the new in ental 
eaters and the investigation of the new methods 
to 
d thOught, many will ask 
the candle. o following considerations will show thatet 
was distinctly the dnt of the men of science interested in 
these problems to endeavoar to secure o iens ^—In 
the*first place,gt is a little Aiscouraging to travel thousands 
of miles, arti to go through all the preliminary work and 
ety connected with such an ion, even if the 
pse is tywo.or three minutes lông, should the weather 
‘chances be 2 of 3 to 1 inst success. On the Nile the 
weather chances—that the ordinary yeathtr chances 
—are® perfect, and there will be neither rain hor cloud. 
Secondly, the eclipse happens at the most critical time of 
thé selar pended ereby offering a most marked contrast 
to the last ome o 1878. Then the sun was quite 
quiet. -It was in a dbndition of almost unparall re- 
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recent rapid increase both of spots and prominentes we’ 
know theprediction is being ed. Thirdly, the remain- 
ing ten eclipses- observable guring the present century— 
for, thanks to the diligence of Mr. Hind and others, we 
know almost to a minute when apd where total eclipses 
will be visible until the year 1900—are not conveniently 
situated for observation, as the following list will show :— 
Next year one occurs with a maximum totality, of 6 min., 
but the course is almost entirely over the Pacific Ocean. 
In the Marquesas, however, a duration of totality of 
2 nin. 53 sec* may possibly be available. The next — 
(1885) is accessible only in New Zealand, where the 
greatest totality will be almost 2 min. e-longest . 
ecli as before, falls on the Pacific, Theweclipee of - 
1886 has the longest totality in the century, but this falls 
over the Atlantic. In Grenada the totality will last 
+ min. On the African coast, south of Angola, the 
uration will be more than 44 min. The ar aa 1887 . 
will be best observed in Russia, and 50 milés north of | 
Moscow the totality will have a duration 2j min. -On 
Lake Baikal the totality will last 3 min. sec, The 
eclipse of 1889 will have at Angola a duration-of about 3$ 
min, and at Barbadoe$ of about 1Ẹ min., its greatest dura- 
tion being upon the- East Atlantic. The next eclipse (1892) 
falls enti on the South Pacific, and Amtarctic Oceans, 
and must lost, although the duration of totality ex- 
tends to more than 4min. Oh the whole, the most 
favourable eclipse for observation in the present century 
will be that of 1893, which enters the American continent : 
near Coquimbo, where totality fasts nearly-3 min. ; then, - 
crossing Brazil, it leaves the land near Ciarag where the 
duration will last 3i min. Crossing the Atlantic, it will _ 
in reach land near Bathurst, with a totality lasting - 
arbut 4 min., and, crossmg Central Africa, will leave the 
lagd 





finally near Khartoum. The eclipse of 1894 will 
occur almost, if not entirely, over the sea or the inac- 
cessible regions of Central Africa, but it may be total in 
the Seych High latitudes are. singled „out for the 
path of the next eclipse (that of 1896), which, entering the 
Old World in Norway, passes across through Siberia to 
Japan. At Tanz, in Finmark, a totality of about 1} min. 
may be observed. Hindostan will be the most favourable 
locality for observations of the eclipse of 1898, which will 
have a totality of a little more than 2 mins. . 
It will be seen from the above list that although 
doubtless attempts will be made to secure observations of - 
some of these eclipses, yet that in no case are we likely 
to get such a grand harvest of facts as have been secured 


fue the Inst rro ura notably during the eclipses 


of 1 in India, 1869 United States, 1870 Mediterranean, 
1875 Siam, and 1878 United States again. 
This condition of things of course makes one hope 
that the coming seventy-two seconds will be utilised to 
their utmost, and in consequence of the warm pig AR 
tion of the Egyptian Government, which has 1 
appealed to by our Foreign Office, a serious attack is 
contemplated ; that is to sey, in consequence of the local 
transport facilities afforded, en instruments, combining 
great solidity and fineness of adjustment, vrill replace the 
mountain artillery, so to speak, which alone can some- 
times be employed. The something like thirty cases into 
which each separate part of the two equatorial stands and 


telescopes to be used, with their pes and 
cameras, have been separately packed for Convenience. of 
i wil, on disembarkation at Sdr pe laced ina ^ 
ERI vn which, on arrival at Cairo, be ed over 


the Nile, and so on to Siut, the most southerly railway 
station in Egypt. Anoth@r instance may be given of the 
keen interest which the Egyptian Government is taking 
in the matter. The sho the ¢otality, of’ course the 
earer the exact central line.of the eclipse must the ob- 
ing pafty be in grfer to secure the maximum of the 
calculfted period of obscuration. Stone Pacha, chief of 
the staff, who is pérsonally sparing no pans to make all 
* . e. 
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arrangements, and, to secure the success of 


preliminary : c 

the observations, detailed ane of his officers, at present 
stationed in Upper E t$ check the latitudes of the 
French where the éclipse track crosses the Wile. 
` Indeed, he done mire than this, and here comes the 
dark side of the picture so far as the observers are con- 
cerned. The eclipse happens in the very midst of the 
Khamseen Season—that 1s the period of "days during 
which Lower Egypt is apt to be swept by a hot, exhfust- 
ing south-east wind, so dust-laden at times, that the sun 
is totally obscured. To escape the chances of this double 


eclipse, or gt all events to minimise them, it will be 
necessary for the to- high und. Stone 
Pacha is, therefore, c tion with our Consul- 


General in Egypt, ecting for a camp and providi 
the necessary In M aE and although he enel 
will not, we believe, bo aed the expedition, it is 
hoped that an officer of the Khedive’s household, himself 
an adept in astronomy, which he has studied at both 
Paris and Washington, will accompany thé expedition as 
guide, counsellor, and friend, to assist in making the 
necessary ements with the vazious local authorities. 
So much, then, by way of imi . Now,a word 
the instruments fo be‘employed on this occasion. e 
resources of modern science place many means of attack 
in the hands of ng gerentem -To get an idea of the, 
physics of the solar atmosphere—what it looks like—to 
study, so to dts circulatory system, to which such 
special attention has beeg recently directed by the bold 
. hypothesis qf Dr. Siemens— to investigate its extent, and 
to determine the luminosity of its varlous regions, we 
PAP i astronomical iD aS ocu rm than 
is for some purposes, the photoheli ,that is an in- 
strument hich enables us tobidin AMi pe PREN ofall the 
sun's surroundings visible during the eclipse. To dete. 
mine the chemical nature of the various regions, a ques- 
tion to which the keenest interest attaches at the present 
time, we Fave the spectroscope and the spectroscopic 
camera. By means of these instruments we can see what 
we cannot photograph, and photograph what we cannot 
` see, In former ecli when the duration of totality has 
been longer, it has ped possible to have different instru- 
ments mounted on different stands—there has been time 
-to go from one to the other. But on this occasion such a 
course would be impossible. On one stand, therefore; we 
have four telescopes and two spectroscopes for eye ob- 
servation, On another stand we have a photoheliograph 
and spectroscopic camera for photographic registration. 
In the observing telescope two spectroscopes are so 
arranged that a movemest of the eye through two inches 
is all that is required to pass from the greatest spectro- 
ic dispersion (7 prisms of 60°) to the lowest (1 prism of 
which can be conveniently employed during an eclipse. 
In this way it is hoped that'the m of the brightest 
and the spectrum of almost the est part of the sun’s 
atmosphere can be observed, and for the first time in 
the history of ecli observation, comparisons will be 
made with the so itself, as a solar photo- 
ae pours er Dod IS Much 
1s hoped in the wa the photographic reco r since 
the jon eclipse, the Men of photography, following 
step by T the new views of molecular grouping sug- 
gested by the spectroscope, has provided us grith silver 
salts, identical in chemica#composition, but so different 
poss that the red of the solar m cann 
e recorded as satisfactorily as the blue ‘of the 
spectrum has ever been. Ner is this all. e rapidity 
with which an image can be impressed upon a sensitised 
plate has beem enormoysly increased, so that ifell goes 
well, seconds now take the place of minutes, and more 
can be recorded in fivé seconds nowethan was possible in 
five minutes twenty years ago. ° e 
. We have no space in the t artiele to refer more 
precisely to the exact wosk which it is proposed tosunder- 
à @. d 
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take, but this much may be said, that if eclipse, as in all 
other kinds of scientific observ&tion, each attempt made 
to secure facts, instead of qxhausting, increases num- 
ber of points of interest to be i and nw: 
a-days we not only get Quran npe at work from eclipse 
to eclipse, but daily work if our laboratories and physical 
observatories suggests questions which can only be solved. 
at such times, Hence eclipse observations are gettin 
more and more connected with terrestrial chemistry an 
terrestrial physics by this intermingling of laboratory and 
eclipse work, and hence also the area of gemeral interest 
will be increased as time goes on. . o 

In conclusion, wé may state that the Government ex- 
pedition will consist of Mr. Norman Lockyer, F-RS., 
and Dr. Schuster, F.R.S., with their assistants, Messrs. 
Lawrance and Woeds. Capt, Abney, who was at first 
detailed for the duty, is prevented by ill-health from join- 
ing the expedition, but the photographic p tions 
have been made under his supervision. It may be added 


that Mr. William Black and Mr. J. Y. Buchanan, late of . 


H.M.S. Challenger, will accompany the expedition, and 
it is hoped that Prof. Tacchini may join it at Cairo. The 
Katsar-i-Hind leaves Gravesend at 12,39 this day. 





THE EDINBURGH FISHERIES EXHIBITION 
THE Internationa] Fisheries Exhibition, which opened 

at Edinburgh on the 12th ult.,@nd to which refer- 
ence has been already made in the columns of NATURE, 
is likely to prove a complete success—not only commer- 
cially, but alo as an eqhibidion of much that 1s interest- 
ing in the natural history of our most valuable marine 
animals. : 

The apparatus of capture takes up a large space 
inthe Waverley Market Hall, but no particular novelty 
in the way of fish-traps is shown; no artificial bait 
that would supersede the Ee d the muse R 
the taking cod has apparently been yet inventec, 
although mich sequel. Several models of im- 
oed. rigs for fishing-boats are shown, but no im- 
rovement has ap y been effected on the ponderous 
ahe trawl, which is much complained of as a cumbrous 
instrument of fish capture. e exhibition is rich in 

imens of stuffed contributed by various’ bodies 


of London anglers—but why not label them? It isnot - 


iven to every visitor to a fishery exposition to know a 
pes from a perch. Some of the late Mr. Buckland’s 
finely modelled and correctly coloured fishes have been 
sent from Kensington—notably a model of a salmon 
captured in the Tay, which weighed, when taken, 72 lbs. 
Considering the importance of the salmon to Scotland 
as a rent-ylelding fish, wb had expected to find in the 
exhibition a methodical display of the progress of that 
mysterious disease which has of late overtaken that fish ; 
but, beyond a draw.ng of an afflicted salmon, we saw, 
imo others indication of the, calamity RT display of 

sters in progress of growth from the séas to the*itnge 
of geproduetios, although not*large, is exceedingly dnte- 
resting. We over, in the meantime, the merely com- 
mercial eghibi®s, of which of course there are many, and 
shall only say of the pisciculttral exhibigon, „that 4t 
merits at our hands a much „fuller notice we have 
room to bestow on,it at present. A large number of ma 
charts, books, engravings, bearing on „the natu 
history of our food-fishes and the economy ofthe" fisheries, 
may be seenand c ted in the exheition hall, whilst, 
‘the illustratiens of river pollution and purification attract 
PA d of attention. Despite the defieiencies at 
which we have hinted, the exhibition is% valuable eney 
and, although not all at once, otay lead to gome new 
departures in the art of fishing, 
*ment in a striking way national commisgariat 

Among the exhibjs Which have attracted special t- 
tention art those sentby Mr. Os®r Dickson, of Gothén- 

Se . e 
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Burg, and the Swedish collection generally, and of these 
we give some ‘notice below. They are exceedingly 
vaped and, in addition to being of great scientific value, 
areealso interesthe to persons who have a monetary 
interest in our fisheries. — Mr, Dickson's name is alread 
familar to the readers of NrUnE, in connection wi 
his well-timed support of various Arctic expeditions 
fitted out from Sweden, and along with his exhibit, or as 
we may say forming part of it, are two cabinets of pre- 
parations of marine animals brought home in the Vega, 
embracing s of the sea, obtained by Baron Nordens- 
kjold in hi ous voyage of 1878-8o. It 1s much to be 
regretted that p catalogue of this e#hibit has not been 
prepared, or at any rate cannot yet be obtained, but & 
glance at the jars is almost sufficient to show us that 
there are numerous *finds'' of great interest to zoolo- 
gists. The collections made of worms and crustaceans, 
of crinoids, sponges, and ħolothuridæ are exceeding varied, 
and have been preserved with much care; theyeevince 
the activity of all cqncerned, particularly Dr. Julius 
Stuxberg, who was “led of the dredge’ in both of 
Nordenskjold's Yenisei voyages. The work done with 
the dredge has already been chronicled in the account 
given of the vgyage of the Vegu, and it is to be regretted 
that, fiom the want of a catalogue, we are unable to do 
more at present than make thus general reference to the 
collection, which shows us how rich in varied life are the 
depths of the sea ithe high latitudes visited by the pro- 
fessor. A portion of the skeleton of the famous Steller's 
sca-cow (hytina séellert) excites much attention. This 
animal, there can be little doubt, 1s now exiinct; but 
when living, it must have been of large proportions, 
and not unlike a gigantic seal; it would probably be 
from 25 to 38 feet in length, and weigh 75 cwt., more 
or less. ‘These remains are of signal importance, proving, 
as they do, what has been over and over again de 1ed— 
the existence of a marine mammal of great size and 
power, herds of which used to browse on fhe fields of 
Bea-weed. 

As may be supposed, “the Swedish Collection" 1s rich 
in preparations of the herring: there are over seventy 
specimens of that fish (Clupea harengus), exinbiting its 
gro»th from the ova to its most complete stage—that of 
reproduftion. The growth of the sprat (C. sprattus) is 
likewise illustrated in a series of twenty-four preparations, 
which are of sin r interest, so many persons believing 
that the latter is simply a young hermng. It 1s cr- 
tainly a curious circumstance that the two fish are fwe- 
quently caught in the same nets, but upon being handled 
a.difference 1s at once felt, although when en, both 
fish are of the same size. The sprat can be at once dis- 
tinguished from the young bfrring by means of its 
strongly serrated abdomen, and when closely examined, 
it presents several other differences alike of colour 
end form. A few preparations to show the egrowth 
of the pilchard (C. pilchardus) are also qontained 
in thé Swedish collection. Although the eries of 
Swedgn are not of so mnfuch value as those of some 
other countries, great pains have been taken by those 
in charge of them to teach their fishermes how to make 
the most of hat ad have access to—hence the careful 
preparations of the hernng On the Cattegat an im- 

t fishery has been organised, but taken as a whole 

e total value of the Swedish fighénes "is not more than 
400,000/, bereannum. But the Swedish fishermen, not 
gontent with the produce of their own waterg, venture to 
the west coast af Norway and the wes? coast, of Jutland, 
and find it éo their interest to do so. Their chief fishing 
, indystry when a home, excepting their labours on the 

coast, consists in capsaring the small Baltic herring 
ewhich they accomplssl? by means of seine nets, of good 

terial, and yery well made. The industry of hernng 

catthing, according to Mr. Osfhr Dickson, is o gra 

antiquiyy ineSweden, and the prodat of the shoals at 
ee e e e. 


| ment, 


parti times, has been of far greater value than the 
figures We have quoted aBove serve to indicate. From 
time to time the fishermem have been cheered by the 
advent of great bodies of herrirfgs, and at one period, the 
take*n some years, amounted to between two and three 
nfillion barrels of eight cubic feet each per annum. The ` 
catch of herrings last year, the statistics of which have 
not yet been prepared, is said to-have been # positively 
enormous,” itis somewhat remarkable, however, that the 
figures of the Swedish herring fishery, which were circulated 
at the Berlin Exhibition of 188, on the authonty of Dr. 
Lundberg, do not correspord with those for which we are 
indebted to Mr. Oscar Dickson; according to Lundberg 
the herring-fishenes of Sweden are of the value 8f 5,000,000 
marks annually, but the “millions” of barrels indicated 
by Mr. Oscar Dickson mean “millions” of pounds (not 
shillings) sterling. It ıs to be hoped this discrepancy of 
figures will be explained. . 
Besides these herring exhibits, tbere is much that is 
worthy of notice in the Swedish collection, There is, for 
instance, a aar of the eggs of birds which prey on fish. 
This selection is trom the prohfic store of Mr. Ramberg, 
whose collection at Gothenburg 18 of world-wide celebrity. 
Séme of the eggs which are shown ‘are those of very rare 
birds. Thedevelopment and growth of one of our flat 
fishes (RAomédus laevis) is exemplified In all stages of 
growth, some ot which are sin , 28, for instance, the 
changing of the eye in the flounder from one side of its ` 
head to the other. We hope Mr. Oscar Bickson’s 
contributions and those from the Gothenburg Museum will 
be shown in London next year, and that Dr. A. W. Malm 
will again be in charge of the whole of the Swedish col- 
lection, which would require a much larger amount of space 
for its description than we have at present to beston. 
ne of the most interesting of the exhibits shown in 
the Fisheries Exhibition is Sii John Graham Dalzell’s 
smooth sea-anemone (Actinia mesembryanthentum), which 
is familiarly known as “Granny.” It was taken fiom a’ 
rock pool at North Berwick, on the Furth of Forth, so 
long ago a3 August, 1828, and was then placed in the 
glass jar in which it 1s now exhibited. At that time it was 
thought it might be seven or eight years old, and its age 
at present may be over sixty years. During a perlod of 
twenty years ^ Granny" produced 334 young ones. In. 
1851, after the death of Sir John, who, according to the 
article “ Aquarium,” in the ‘‘Encyclopsedia Britannica,” 
was a keen student of marine animals, several of. 
which could always be seen at his house in a humble 
kind of aquarium, this anemone was placed in the 
ossession of the late Prof. John Fleming, and was care- 
y tended by him so long as he lived. Shortly before 
the death of the Professor, which took place in November, 
1857, ‘‘Granny’’ unexpectedly gave birth, during a single 
night, to 240 long young acta. Dr. James McBain, 
R.N.,who took a warm interest in zoological affairs, was the 
next custodian of the smooth sea-anemone, which was 
presented to him by the widow of Prof. Fleming, it 
remained in his custody until a few days before his death 
in March, 1879, when he presented it for safe keeping to 
Mr. Jobn Sadler, curator of the Royal Botanic Gardens 
in Edinburgh. In the glass jar, along with “Granny” 
three out of seven young ones are shown, born on. 
[nan 18 last. As.may be supposed, with such an 
teresting biographical recor, Sır John Graham Dal- 
zef s smooth sea-anemone 13 a decided feature amon 
the “ewhibits.’? Sır John was the author of “ Rare an 
Remarkable Anunals of Scoteand,” as well as numerqus 
other works now forgotten. 
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^ |. NOTES . 
Sin. Cous, K. RB , late director of the South Kensington 
Museum and Inspegor-General of the Sclencg and Art Depart- 
died on Tufsdny night at his reudence, Philbeach Gardens, 
*- e e 
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Earl's Court. Sir Henry was in his usual health until Monday 
last, when he visited a photograpfier's and sat for hif portrait. 
On returning home, he compleined of feeling unwell, and 
gradually became worse. The cause of death is stated to be 
disease of the heart. * n 


We have received a most remarkable communication in the 
form of a fiamphlet from the late Professor of Physics and 
Chemistry at the Royal Military Academy, which, were il not 
for his high scientific pomtion and extende experience, we 
should hesitate to allude to. "The grievance mostly complained 
of is the wanteof discipline existing amongst the cadets, so much 
so that the “mstroction m the above-mentioned very important 
subjects could only be carried on in an mmperfect manner detii- 
mental to the service, That such a state of affairs has or does exist 
1n an important public department like the Royal Military Academy 
isa very seriofs matter. The pamphlet, for which Prof. Bloram 
is answerable, exposes, if correct, a state of things that certainly 
should not exit m any educational establishment, and more 
especially not in one of the importance of this school for the 
future officers of the army The following, from one of the 
letters contained in the pamphlet, certamly exhibits, if correct? a 
very undesirable sffte of affairs. * Duiing the Jast ten years, I 
‘have pointed out"to succegerve Governors, that the character 
of the classes was detenoisting, and I have now to state, 
with profound regret, that the conduct of the majority, when 
they firt"come under my imstruction, and of a considerable 
proportion upto the end of their cuniculum, is’ that of boys in 
an ordinary boarding- school with a very low standard of morals 
and disciplme ; so that the ponton which was formerly held by 
Professors Faraday and Abel hes now become that of an usher, 
and such services as I em competent to render as a teacher wf 
science are in a great measuie lost to the Academy, although a 
knowledge of chemistry and physics has become more than ever 
necessary fo the Scientific Corps.” 


THE honorary degree of LL.D. bas been conferred upon Mr. 
G. J. Romanes, F.R.S., by the University of Aberdeen. 


M. Henry GIFFARD, the eminent French engineei the in- 
yentor of the injector known by his name, of captive balloons, 
and of the experiments with directing steam balloons, has died after 
a protracted illness, at his residence at Paris, at the age of 
fifty-seven. He was unmarried, and hes left his large fortune, 
amounting to several millions of francs, to the French Govern- 
ment to be devoted to the promotion of scientific research. 


AT the Royal Institution the probable arrangements for the 
Friday evening meetings after Easter are as follows :—April ar: 
Prof. Dewar, Experimental Researches of Henri Ste, Claire 
Deville, Hon. M.R.L ;.April 28: Prof. Abel, Some Dangerous 
Properties of Dusty; May 5: Prof. R. Grant, The Proper 
Motions of the Stara; May 12: A. G. Vernon Harcourt, The 
Relative Value of Different Modes of Lighting ; May 19: Sir 
Frederick Bramwell; May 26. Sir Henry S. Maine, Sacred 
Laws of the Hindus; June 2: H. H. Statham, The Intellectual 
Basis of Music; June 9: Prof. Burdon Sanderson, The Excita- 
bility of Plants. 


e * e e. 
WITH the excephon of Mr. Samuelson, M.P., and Mr. 


Slagg, M.P., the Royal Commissioners on Technical Education, 
‘viz, Mr. Woodall, M.P., Professor Roscoe, Mr P. agnus, 
Mr. Swire Smith, and the secretfry, will leave England on 
Friday for a tour of several weeks m Switzerland and Germany, 
beginning at Alsace. Mr® Woodall, who will return Earlier ihan 
the other members of the party, proposeg alo to vint the fam 
potteries of Saarguemmnes, In the courke@of their tour thg com. 
missioners will visit a'number of works, fechnical schools, &c , m 
order to be able to Include dn their next report'the resu of their 








by J. D.*B. Shllmgne A.M., M.B. The investigationa*a-e 
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observations as to the influence of scie€tific and technical 
education upon industrial pursurts dod foreign mamnfacthres. 


M. E. W., Waits, F.Z.S§ of Buenos, Ayres, who “was pre- 
sent at the inauguration, on March 15,°of the Continental fen; 
bition, held in the outskirts ofthat city, sends us a short notice 
of it. The building of wood and zinc, painted of asombre colour, 
and a pretty close copy in miniature of that of the Paris Exhibition? 
covers about eight acres of ground, occupymg the mte of the 
Plaza Once. The present Exhibition is the result of the unceds- 
ing efforts of the Industrial Society of Buenos A§res. To foster 
South American, and gspecially native, productfon,“ind stimulate 
their industries, were the special objects of the Committee, «o 
that Europe was debarred as an exhibitor, in all but the single 
item of machinery. his restriction put upon exhibits witheut . 
the limits of the contment of South America seems to Mr. White 
a suicidal policy, as it is only by cofnparison with the superior 
that thesinferior has a chance of improvement. ‘What imme- 
diately strikes the observer on passing through the galleries is 
the wonderful profunon of native products, especially from the 
provinces, but the paucity of purely native industries; for 
although the city and province of Buenos Ayres make a good 
show in leather work, furniture, and caved whodwork, glass, 
inks, jewellery, millinery, carriages, typography, lithography, 
photography, liquors, beers, biscuits, metal castings, mosaic 
and tilework, &c., such is chiefy due to the intelligent 
foreign workmen resident in her midst, making use to a very 
great extent of foreign material; whilst, on the other hand, 
ores, marbles, wines, cereals, wool, silk, hides, leather, tans, 
woods, lignite, medicinal herbs, rice, tobacco, sugar, cotton, 
fiuits, manures, dried and potted meats, fosmls, &c., of the 
interior parts of the country astonish and indicate n future wealth 
which is boundless. Agricultural machinery is well represented, 
and forms a very interesting feature of the Exhibition; here 
England maintains her supremacy, owing to the intelligence and 
activity of heP agents, Far otberwise, however, is it in other 
classes of machinery, such as that adapted to sugar manufacture, 
in which France, with inferior iesources, rules as sole monarch ; 
the fact is the moral of the bundle of faggots is lost upon our 
countrymen, who are always disunited, always Inte, and never 
lean, never forget. The inauguration took place in the midst 
of great splendour. Dr. Avellaneda, the ex-President of she 
Republic, and the honorary president of the Exhibition Com- 

iftee, delivered the inaugural address, which was a brilliant 
piece of oratory, to which General Roca, the President of the 
Republic, suiounded by the whole diplomatic corps, foreign 
and native; replied in a very effective speech, declaring the 
Exhibition open," : 


Wr are glad to welcome the New Zealand Journal of eScience, 
the first sumber of which for February, has come to hand (Dunes 
den, Wilkje, and Co.). Itseems to have been started in a proper 
spirit, and we trust it will continue as it bas begun, to devote its 
pages to science in New Zealand? and to form a means ofs 1nter- 
communication between workers in science there, Among the 
articld inethis rfimber are the following :—‘‘ What is an Earth- 
quake?" by Prof. F. W. Hutton; "A Vint tohe, Weka Piss 
Rock Paintings,” by Mr. W. Me Maskell 7? “On the Preserva- 
tion of Inveitebrat£," by Prof. T. J. Parker; ''On a Comm8n 
New Zealand Pycnogotud;" ''The New Zealahd &ficro-Lepi- 
doptera ; ^ with general notes, meetings 9§ societies, and cor, 


respondence, d e e 


We have 1ecetved from Messrs, Trubner aq Co* a handsome 
and richly illustrated quarto, '' The Morse in Motion, as shown 
by Instantaneous Photography, with aSiady in Animal Mecha-. 
nict, founded on Anatomy and the Revelations of the Camels, 
in*which is demonstrated fhe Theory of Qnadiupedal Motion,” 
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A TE "Palo-Alto Farm, California, We hope shortly to notice 
$ d MNA at some, length, and ‘meanwhile make the following 
Ms extract from Mr, Lelafid Stanford's preface, which shows the 
oF exact part taken by each of thdbe concerned in the investiga- 
4 "tion :— I have for a long time entertained the opinion that the 
* accepted theory of the relative positiona of “the feet of. horses in 
e rapid motion was erroneous. I also believed thet the camera 
could be utilised to demonstrate that fact, and, by instantaneons 
pictures, show'the actual position of the limbs at each instant of 
the stride.” "Unfler this conviction I employed Mr. Muybridge, 
a very skilful photographer, to institute a series of experiments 
to that end, .. . When these experiments were made, it was 
not contemplated to publish the results ; but the facts revealed 
seemed’so important, that I determined fo have a careful ana- 
lysis made of them. For this it was necessary to review" 
A the whole subject, of the locom othe machinery of the Borse. I 
employed Dr. J. D. B. Spillman, whom I believed to be capable 
` of the undertaking. Theeesult has been, that much instructive 
information on the mechanism of the horse has been revealed, 
which is believed 4o be new, and of sufficient importance to be 
preserved and published.” . 


WE notice an interesting innovation introduced into the 
secondary schools at Wilma, Russia, namely, a popular medical 
- course for the scholas& of the higher class. Nearly all scholars 
DOM have expressed the wish to follow these lectures, which contain 
š - + general notions of hygiene and those necessary for giving medical 


^ 


ac 


Ul , assistance in simpler diseases, and the results obtained during 
p the first year are said to be very satisfactory. ; 
ACCORDING to the Mémorial Diplematique, the Congress of 
Electricians for determining the length of ths column of mercury 
equivalent to the theoretical ohm, the advisability of establishing 
a sytem of fele-meteorology, and a system of observations for 
the electricity of the air, will meet on May 1 at®Paris. . Almost 


all the foreign governments, including the British, have appointed | 


their delegates, The names of two only ere wanting. 


THE Ethnological Museum of the Trocadero, Paris, has been 
* inaugurated by a visit of the delegutes of learned societies and a 
lecture by Dr, Hamy, one of the directors of the new esta- 

«7. biishment. - 

a THE meeting of the delegates of the learned societies of 
France took place at the Sorbonne on April 11, under the pfesi- 
dency of M. Leopold Delisle, member of the Institute belonging 

_ tothe Commission of History, Archzology, and Philology. 
The Commission of Sciences wasepresided over by M. Milne- 
Edwards; M. Catalan was nominated president of the section 
of mathematics, M. Filhol of physico-chemical sciences, and M. 
Coteau of natural history. The sittings were not so numerous 

> - asin former years, and the communications were almost devoid 

œ ofanyYeal interest. The concluding sitting took place on April 15, 

M. Ferry, Minister of Pabli¢ Instruction, being in tho chair. 

He delivered a speech purporting to justify changes in the 

` ggneral organisation of the, Congres. They n not apbear to 

UY have bech ,beficficia! to the institutlon, if it is posible to judge 

wn by the resulta of € "present #tesion, which has been the most 
Marren of the whole series from J883, wen it was created by 
dert the pm of Napoleon TIL, owing to the exertions of 


— Thr general meeting of the delegatès dË the French 
e e qd metgorological commissions met on April r3, under 
es the presidency of M, J. Kerry, Minister of Public Instruction. 


puri cdi ee Bureau was presented 

v DM. Herré-X ent of the Council of that institu- 

meen Bureau receives daily ninmety-seven telegr&rs 

M * . These docu- 

x forelgne parts, and muy two fro France T ocu 
e : 
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SA a and pubjished under the auspices of Mr, Lelaríd Stan- | ments age utilised for drawing. five (ud Ros iru 


three in the eveniog, representing isobaric and isothermic curves, 
and variations of these _ elem Ents, from the preceding day, the 
forae and direction of winds, rain, ged storms, The warnings 
are sent by telegraph to eight agricultural regions and four 
maritime districts, The repart states that these previsions were 
justified eighty-two times in one hundred. M. Herré-Mangon 
proposes to extend the system of elegraphic connection to the 
Azores and Cape de Verde Islands ip the south, United States 
in the west, and Ireland in the worth, M. Hervé-Mangon re: 
. viewed the progress of high-level observatories. The observatory 
on the top of Pic du-Midi has just been fitted vt an alti- 
tude of 2877 metres, about twice the height of the Puy-de-Dame. 
General Nansouty's observations are wired every day, but this 
hardy observer and his followers having been blocked up by: 
snow he was unable to attend the meeting. Before the end of 
the year a new mountain observatory will be completely. esta- 
blished on Mount Aignal The number of ploviometrical 
stations in the whole of France is 1561; the system is complete 
only in eighteen departments, in sixty-nine deficient, in ten xu." 
Kor the observation of thunderstorm phenomena forty-tix de- 
partments send regular report» Some dejas were also given 
on the expedition that France will send to the Antarctic regions, 
The station will be located samewhtre on the islands situated to 
the south of Magellan Straits, very jkely Orange Bay in Terra- 
del-Fuego, or Saint Martin Creek in Hermite Island, , 


We learn from the Jevertia of the Russian Geographical 
Society that N. W. Kaulbars, well known "by his travels in: 
Turkestan, has just published a very interesting work, “‘ Notes 
on Montenegro,” which contains under this modest title & very 
good description of that country, He knows the country from 
his own experience, having visited it three times as Rusdan 
commissioner, and having travelled throughout the Principality. 
The geographical and physical description of Montenegro is 
very complete. ; 

Mr. C. WoLcoTT Brooxs sends us an abstract of a paper 
which he read on March ar at the Californien Academy of 
Sciences, giving the temperatures of the ground in the Forman 
shaft of the Comstock lode, at Virginia City, Nevadd, taken by 
Charles Forman, superintendent, and forwarded -by him for 
prerentation to the Academy, They are taken from the surface 
to the depth of 2300 feet, as ascertained by drilling holes not 
less than 3 feet deep into the rock, and inserting into the hole a 
Negretti and Zambra slow acting thermometer, of the pattern 
adopted by the Underground Temperature Committee of the 
British Association, and standardised at Kew. These holes 
were closed wth clay, and the thermometers were left in for 

twelve hours, not less than three holes being tried at each point. 
The following are the depths in foet, and“ temperatures In degrees 
Fahrenheit :— 


Fest. Deg. , Feet. , Deg. 
100 “504 | 1300 7 A 
200 55 | 1400 
300 62 |1500 IOI 
400 60 | 1600 1035 
500 68 |^" i vd 
600 A - 714 1 e Ioi 
gs . 744 | @gCO - 100 , 
Ly 2000 III 
900 e . 78 | aloo LIQ, 
1000 . 81h 2200 ^ 116 
IIOO i "4 ? 2300 I2I 
1200 *. 894 





Musée, BLACKIE AND Saxs havf issued the second volume 
of the neg edition’ of, their ''Imperl&l Dictionary,” the first 
volume of which wé noticed some time ago. It extends from 
Dep to Eyt, and ss Sa a Or Me 
pene volume. š 


„April 20, 1883] ^ ° : 


Mzssfs, JARROLD AND SONS have published a “Handbook 
to the-Rivers and Broads of Norfdik and Suffolk," bp Mr. G. 
Christopher Davies, who seems ta be thoroughly acquainted with 
every winding and nook of thse curious features of East 
scenery, It seems a reallP charming and eanly accessible 
` for a quiet and refreshing holiday, gives ample scope for the 
collecting nafaralust and the fisher who loves a well-filled basket, 


` FROM the Report of the Rugby School Natural History Saciety 
for 1881, we see that the work has. been fairlysustained. The 
Report contains few papers by the members of the Society them- 
selves, considgrable space being given to an abstract of four 
instructive on the Natural History of Islands, by Mr. 
A, R. Wallace. Appended to Mr. Seabroke’s usual observatory 
report, is a Syllabus of work with the instruments in the Temple 
Observatory, which shows that very thorough inshuction in 
practical astrpnomical work is available for the Rugby boys. 


. TE scarcity of water is excessive in France and Germany ; 
the level of the Seine has nevér been so low since 1734. The 
quantity of rain which fell this winter has not reached half the 
usual quantity. The engineers of tht City of Paris and the 
"Government are trying ta find protection against such a scarcity, 
which will turn t®a- calamity if rainy weather does not set in 
shortly, E 7 

IN February of last year ap account was gtven (in this journal 
of Baeyezis method for preparing artificial indigo (NATURE, vol. 
sdil p. 390). The fifth step‘in the process, as there described, 
consisted in the preparation of orthenitrophenplprepiolic acid : in 
a patent recently obtained by the ‘‘ Badische Anilin und Soda- 
fabrik,” bye-products obtained from this acid are employed as 
sources of indigo: By the action of alkaline-reducing agents, 
eg. ammonium sulphide, on the ethyl salt of this acid, L&R 
-indogenate ix obtained; thus, C4H,. NO,(CO, . C,H) t 2H,— 
-C,E4,NO(CO,:C,H,)--HíO. Zndogenic acid (melting at 122" 
to 123") is obtained by saponifying this ethylic salt; the acid 
easily gives off carbonic anhydride, either by boiling in aqueous 
solutions or by heating to its melting-point, with the production 
. of ipderrn, C,H,NO, an oily liquid, showing yellow-green fluor- 
escence. Any of these substances—ethylic indogenate, indogenic 
‘acid, or indogen—rendily yields indigo blue by the action of 
dilute acids or alkalier, when freely exposed to the air, without 
heating. è 

THE recent study -of the Rhone glacier by M. Gosset is 
probably the most detailed and exact that has ever been made of 
a glacier. According to Prof. Ruttmeyer (who has recently 
written on the results of these researches) a precise topographical 
knowledge of the glacier is supplied ; and the scale of represen- 
tation (1: 5000) allows of following all the details of form. 
There are also exact data as to the glaciers movements Four 
rows of stones of different colours were placed, in 1874, on its 
surface, and their position has been precisely noted from time to 
time, ‘These observations prove that the glacier advances much 
more rapidly in the upper part (600 to 680 m. since 1874) than 
near the extremity, where the progress has only been 150m. 
below the cascade of ice; also that the ablation, ##/ in the 
higher parts, is very great in the lower ; and that the difference 
1n the progress Sf the centra) and the lateral paris of the glacier 
p deae ura d ~ e 

M. MoNTIGNY published, a short time ago, some‘interesting 
observations on the effects offligktning on trees placed near a 
telegraph wire. A more extended exafhination of the road from 
Rochefort to Dinant bawenabled him to mature hi» conclusions, 
and he now affirms (Z7. Bele. Akad, 1) that “in the section of 
-road beyond Rochefort, nine kil in exteft, where ong 
notices poplars that have been struck by lightning neir a tele- 
graph wire, the fulminant finid has scarcely produced its effects, 
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except in places where the provocaffre aglon of the wire is 
favoured by the influence exerted on it by a apnsiderable group 
of lofty trees ; this action is especially favfured in places where 
the road traverses woods on afi elevation, hpt the diffidence of 
height seem to have less powerful infludhce than the surronnting 
and neighbourhood of wood This conclusion agrees with 
what Arago obseryed as to the objects and places which lightning 
strikes by preference, d 


Tux additions to the Zoological Society's Gardens during the 


past week inclade a Malbrouck Monkey ( thecus cynosttrus) 
from East Africa, presented by Mr. Robert ; a Vervet 
Monkey (Cercopsthecs® Jalandii) from South (rica, presented 


by Mr. T. W. Gourlay; a Macaque Monkej (Macacns cync- 
mitis 9) from India, presented by Mr. E. W., Hulls; a Black- 
backed Jackal (Camismesomelas) from South Africa, presented 
by Capt. E. Jones; a Canada Goosg (Rermcla canadensis) from. 
North i presented by Mr. George Edson; a Saker 
Falcon (Falco sacer d), captured in the Red'Seap presented by 
Mr. Battersby; a Chimpanzee (Anih opopithecus troglodytes 9 ), 
an Angolan Vulture (Gypetisrax aslgwensis), a Mueller’s Parra- 
keet (Tanygnatkus mucli), & Ludio Monkey (Cercopithecus 
Judie 3), a Blackiah Sternothere (Sternothdyws subniger) from 
West Africa, an Opomum (Diddékyr sp. itfc.), a Kinkajou 
(Cercelepies casarvslonin:), a Great-biled Rhea (Ae macro- 
rhyncka) from South America, four Meyer’s Parrots (wecephalts 
meyeri) from East Africa, a Magellanic Goose (Bernicia mage!- 
Janica) from Patagonia, a Brazilian Tres Porcupine (Synetheres 
prehensilis) from Brasil, a Western Black Cockatoo (Calysto- 
rhynckus mas d) from Western ‘Australia, two Indian River 
Snakes (Trepidonetus quincunciatus), an Indian Cobra (Naia 
irigudians) from India, purchased ; a Crested Screamer (Channa 
chaveria) from South America, received on approval; two 
Golden-headed Parrakects (Brotegerys im) from South America, 
received in exchange ; three Chilian Pintails (Dafila spinicauda), 
hatched in the Gardens, 





OUR ASTRONOMICAL COLUMN 


Comer 1882 4.—Observations by Prof. Tacchini at the Ob- . 
servatory of the Collegio Romano, Rome, on April 6, gave the _ 


following place of this comet 1— 
M.T. at Rome. RA Decl 
b ms. h m & PP] 
* April 6 at 14 38 7 .. 18 29 3362... +44 54 34'9 
* From this position, which was kindly communicated by Prof. 


Tacchini, those obtained at Harvard Ccllege, U.S., on 
March 19, and at Vienna on March 28, the following elements 
result : 


` Perihellon passag? 1882, June 9°96974 G.M.T. 


Longitude of perihelion... ... P ag jure . Eq. 
» ascending node... x zi 42°1 Apel o. 
InclingHon |... 0e e 35 394 
Log. perihelion distance ... ... 12,5235 p 
2 Motiong—direct. æ 
The co-ordinate constants to this parabola are (Abp. Eq. 


Mayo) : e. K 
EE e xar gears o+127 10" " 
yer [986101] sin (v+ 61 33 T 
sr [990055] tin (v-- 197 454. 
Hence with the X, Y, % af the Nantical Almanac the following 
positions are found :— "o 
. o 4t Greenwich midnight * s 
ir RA - Dec. . eo Log. distance &om 
hb m. * n " Bert - $m 
April 20 ... Ig 15 4I .. +57 277 «9070525 ... ea S 
22 ... I9 25 49 ... r BEO s OO414 «.. © 
wee 19 37 33 vee I 36 ... 070 ... 0'136a 
a .. IQ S1 22... 63 437 ~ O'OI *b'I230" 
e 28 .. 20 75m... 65 504 wee 080093"... O'[QQ1 
«30 mE 28 49 +67 54 *.. 99995 ... 070945 
Ce . Am e e "o e 
f À . ^ 
. e. .* oe m 
e ` * e. 
e e 


a © Candi 


594 i 


NATURE 


e , 





Mr. J. T. Barber of Sponflon, De by, informs us that on April 6, 
the night of the above observation at the Collegio Romano, he 
conmdefed that the tetal infpression given by the comers light 
was abowt equal to that of a star,cf the seventh de. If 
we'take the theor@ueal,intensity of light (represented by the 
1ecfprocal of the product of the of the distances of the 
comet fiom the earth and sun) as Marty, we find the intenmty on 
the following dates .— 
May 12 .. 7'1 | May 20 ... r1:'8 | May 28 - . 242 
16 9'I 24 ... 160 | June 10 (perihelion) 159o*0 
THE SOLAR ECLIPSE OF MAY 16.— The Nautical Almanac 
gwes the follofting 


seen smal eclipse in these ulagds :— 
pi A pse lag " Angle fom 
. agnitnd poant 
Begins. Greatest phase Ends (sons da of first 
imetert-i) contact. 
ë A Direct, 
h m. h. m h m. : 
Greenwich 18 10°5.. 18 460..19 2350. o186 . 158 
Cambridge 18 13:2 .. 18 4777 ..19 23'7 . 0175 . 159 
Oxford , 18 7'a..18 41'2.. 19 167... 0'173 ..* 160 
Liverpool 18 6'2 ., 18,367... 19 8'4... 0139 163 
` Edinburgh 18 43'2 .. 18 4p'a .19 81... 0 105 167 
Dublin ... 17 552... 18 aa'9 . . 1B greg... 0'116 -. 166 
If we apply the Littrou-Woolhótze method of disinbating 


the times approximately over this country we have the following 


equations :— ` 
Beginning 18 6'124 [04696] L — [9-2403] M 
Wee GE "I2-- [0*4 - [92403] M. 
Greatest phase .. è. 18 gerana L +[8'5528] M. 
Ending EC - I9 22°58 [94197] L - [974134] M. 
The magnitude is given by 0720: — [8'115] L - [7:250] M. 


Here the latitude of the place for which the Greenwich times 
are uied is put =50°+L (and expressed in d and 
decimals); and M is the iongitude from Greenwich, en 
tively towards the east, and expressed m minutes and decimals 
of time. 





UNIVERSITY. AND EDUCATIONAL 
INTELLIGENCE e 


OxForD.—Prof, Odling will conclude this term his course on 
the Atomic Theory; Mr. Fisher will lecture on Tnorganic 
Chemistry ; and Mr. F. J. Brown will form a. class for Practical 
lustruction in organic 3 

-p Prof. Lawson will lecture at the Botanic Gaidens on the 
General Mbrphology of Plants, and will con-inne his course on 
the Elements of Systematic Botany. 

Mr. Yule will give a comse of daoti at the Magdalen 
College Laboratory, on the Physiology of the Nervous Systeme 

A Bomisehecg o m Physical Science is offered by Merton 
College ın June. The examination will be held in common 
with Magdalen and Jesus Colleges. The Postmastership is of 
the annual value of 8o., and is tenable for five years from 
election, vided that the holder goes nct accept or retain 
any appointment incompatible with the pursuance of the 
f CUR of Univernty studies. After two yems’ residence 
the Colfge may raise, by a sum not f 
angum, the Postmastership of such and rn oe 
recommended by the Tutors for their character, induftry, and 
ability, © ' 

es for the Postmaatefship, if members of the Unj- 
versity, t not have exceeded six terms of University standing, 
but there is no limit of age. eo. 7 
Ma. J. Y, M.E., hfs been elected to the Char of 
Mechanial’ Eultenus at the City end Guilds Technical 


College, Finsbury, at the open election this week. 
e . 


_— 
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SOCIETIES AND ACADEMIES 
LONDON . 


* 
Royal Sockety, 
ein $y porre ad " By William Spottiswoode, F.R.S., 
Pletebgr Moulton, FIRS. 
noticed, 
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of gas from the terminals themselves 
charge. end accordingly thé use of such currents from time to 
time during the process of ion was adopted for making 
the vacuum more perfect and Moy permanent than ‘otherwise 
woul} have been the case. On thf other hand, it was also 
noticed, that after the tube had been taken off the pump and 
sebled in the uszal way, the e of a strong current had in 


by the passage of the di~- 


some instances tie effect of decreasing the We thus 
met with two effects, ap ntly due to the samé cause, but 
diamatrically opposite in ter, 


Mattes remained in this rather confused state, until we ob- 
served, with mare care than before, a tube of which the exhans- 
tion was near ent state, and of which both 
terminals were metallic cones, and consequently ptesented laigé 
surfaces for any action which might take place upoifthem. 

In what may ze considered to have been its normal condition, 
this tube showed three or four large white sts with a dark 
space of considerable size round negative termmal, On 
passing the discharge through the tube for some minutes, the 


dark space increased, the stri became fewer afd feebler in . 


ulumination, the green phosphorescence began to show itself, 
and the discharge showed the usuel signs of reduced pressu e. 
On suddenly reversing tlie current, the stris became again moie 
numerous and more brightly illuminated, precisely as they would 
be by an increase of pressure, while the other features of the 
di«harge 1n a great measure resumed their original character. 

The most probable explanation of these phenomena appear. 
to be this, that the effect ere iachane ik actually to alter the 
pressure inthe tibe, not by any mæilfication ın the chemical 
composition of the gas, but simply by drrving occluded gas out of 
one terminal, and by dig ing i: in, or occludmg it, at the other. On 
reversing the discharge, the operatiom 1s reversed, and the occluded 
contents of one terminal aie thrown along the tube te be occluder 
attheother, This view of the mechanism whereby the observed 
phenomena are produced is supported by the absence of these 
appearances whez the terminals are comparatively small and the 
pun is such that the occluded contents of the metallic mess 

agming one terminal would form- only & small fraction -of 

the total mass of zas in the tube; for in that case the pressure, 
and consequently the appearance of the disc would be 
affected only in an inappreciable d 
contents of the terminal. It should also be added thet, when 
the terminals are of unequal sire, the effects aio unequal, as 
might have been expected. 

The phenomena in question appears to have so important a 
bearing on the mechanism of the discharge itself that it becomes 
a question of grec: interest to desermine whether the missing 
is tobe found in’ either- of the terminals ; and, if so, wh 
the ejection takes place at the positive, and the occlumon at the 
negative fornia or vice versd, For this puipose, I have 
devised a tube with three terminals, but have not yet had time 
to complete its construction or to make the experiment, 


* Zoological Society, eae ea W. H. Flower, LL.D., 
E.R.S., president, in the .—Mr. Sclater exhibited and made 
remarks on an example of a rare Flycatcher (Cyanomytas cœ- 
lestis) from the Philippines, which had been sent to England for 
determination by Dr. Moesch of Zurich.—Mr. Sclater also ex- 
hibited and made remarks on two of the Subcylindrical 
HornblIF (Zweeros subcybndricss), which had been formerly living 
in the Society’s Gardens, —Jr. A. Gunther read the description 
of & new species of freshwater Turtle from Siam, a specimen of 


which had been recently acquired by the Bntzh Museum, The 
author proposed to name it Geemyda impressa, from the peculiar 
shape of the 


pipa upper plates, which me not merely 
tinctly concave.— Mr. W. A, Forbes read a 
paper on the structure of the convoluted trachea of two species 
of Manucode (Afcrucedia atra and SON gouldi), and 

ed remarks on similar conformations in the teaches: of other 
. J. E. Hating read a Qaper'on the of three 
riu of wading-birds which had been obtamed by the Rev. 

. Deans Cowan in the neighbourhood of Fianarantosa in the 
Betsileo country, Madagascar, Te species to which these an 
belonged were Glarsols gculdris ‘ahtis peoffreyi, and Gal- 
imago macrodactyla. uch interest attached to these eggs, as 
not ha been fesenbed.e-A communication was 
read from Mr. E. F. Ramsay, C.M.Z.S., cpntaining the descrip- 
thn of a supposed new es of Ze&krgs, an example of which 
Rad beea obtained late Mr. S. White while at 
the Aru Isjands. author proposed to name it Zara: 
whitei, after its discbverer. : e. 


b 
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Chorfical Society, April 6.—Dr. Gilbert, president, in the 
chair,—The “following were read :—On the dtion of 


` acetyl chloridé‘on fumaric acid, gy W. H. Perkin. The author 


* round the shortest of its three 


criticises the statements of -Augchits, and considers that the views 
of that chemist as‘ to above reaction are unsatisfaqory. 
Probably the acetyl chloride removes a molecule of water Rp 
the fumaric acid. yielding ‘maleic anhydride.—Some 
in favour -of the prism formula of benrene, by U. K. Dutt.— 
On a convenient ; tus for the liquefaction of ammonia, by 
. Emerton Reynolds, This essentially ecnsicts of a stout*iron 
-tube, into one leg of which is cemented a ¢tout lass tube, 
contamlng dry ammonia gas, the other leg of the U, which is 
closed by an iron cap, contains some strong solution of ammonia, 
The intermediflte space 1s filled with m . On heating the 
solution, préikure is produced, sufficient to liquefy the gar = Om 
the ormation of mea into cyanamide, by H. J. H. Fenton. 
On peur heatmg urea with metallic sodium, a violent reaction 
entues virgen is.evolved, and a body, having the compo- 


sition and all the properties of cyanamide, is-formed.— On the 


action of hal€id acids upon h icacid, by L. Claisen and 
F. E. Matthews. A dune ree MA the formula 
a3HCN--3HCI, is obtained. By the action of alcohol on this 
body, the ride of the bese, HCNHNH;, was pre- 


Royal Horticultural Society, April 11.—Dr. M. T. Masters 
in the chatr.—Rhegedendrons : Mr. Mangles and Hon. and Rev. 
Mr. Boscawen exlyhited species, seedlings, and hybrids of which 
the following were i rthy of note :— X. Forstertansm— 
between R. Edreeertkii (male) and X. Vaitchianwm (female), 
raised by M. Otto Forster, of Lehenhof, Austria, It is a beautiful 


It appears t quite barren, Hybrid between X. compyle 
carum w, male) and a crimson ee (female). The 
: flowers pendulous, The yellow tint of the male has nearl 


gone, but the characters-of the flowersare retained. Jt is pink, 
when first openiig, but almost white finally. This hybrid has 
lien, and bears sced.— pida between PR. Thomsagi | 


good po eae ] : 
and 2. Fortes. It is pecuhar in having farmoreflowersm the 


truss than either t It is « y fertile, and has an 
abundance of n cue R. argenteum and 
Ed . The flower is very Inferior to.that of the male, » 
which ibears large, wel-ahsped white flowers being mal, 
tubular, and pink, with aborted anthers, The-colour of ponti- ' 
cum being prepotent.——Z/yacinth Mossoming undergreund: Mr. 
A. H, Smee, of Wellington, sent a en which, in conse- 
ice of being under a stone, had med six inches below 
surface. leaves were white, but the flowers a deep 
le.— Plants exhibited: T: spectasissima. Mr. Green, 
ener to Sir G. Macleay, ited a splendid truss of scarlet 
and bracts of this proteaceous genus from Sydney, where 
it is e common shy ub, but produces much less fine ms there 
than the specimen ‘exhibited, It was first figured in the Bæ. 
Mag. in 1808. He also exhibited a fine specimen of the* 
monkey orchis, from Italy. A 
EDINBURGH ! 
. Royal Society, April 3.— Prof. Balfour, vice-president, in 
the chair.—Sir William mson read a peper on the condi- 
tions of stable equilibrium of a rotating mass .of -gravitating 
liquid. Laplace bad proved that a grven moment of momentum 
ina given mass of flud of oblate spheroidal form, such as had been 
shown to be a form of equihbrium by Newton and Maclausn, 
required for equihbiium a unique value of the excentricity. 
Jacobi had extended the theorem to the case of an ellipsoid rotating 
KA ciae By considering the 
Jacoblan ellipsoid » hich differed i ely Httle from a spheroid of 
revolution, Sir Wiliam found a certain value for the moment of 
momentum suchebai the equilibrium of the zphegoid would 
stable if, and only if, its mosent of momentum were not great 
than this enti value, The ccnditions under which a Misec-- 
sbaped pss oa would split up into two distinct masrea, and the 
lmiting values of the excentritle in the Jacoblan figere con- 
sistent with stability, were tuo Miel. Prof, ait com- 
municated a note f. C. Michie Smith on at morpheric electri- 
city, which the author had found tf be strongly negetive on the 
Suez Canal and in Madras, on occasions when other evident 
ic conditions would have Rd 'cne to expect stronf 


a 
pomtive electrification.—Prof. Chrystal cómmunicated ap inter-* 


esting paper Mr. A, Jamiesón, on reeent tests of Swan's 
lamp for fall;of resistance with Inceare of electromotive force, 
1 . o. e 
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and ratio of candle-power to work ede Curves and tables 
‘of numbers were ahown, giving the relations between these quanti- 
ties for all the forms of incandescent lambs now in use. The 
resh tance of. the lomps when heated was mgs«ured by®hunzing 
the current h a high resistances gflvanometer—Sir "W. 
‘Thomson's p gelranomjier The expended in keep- 
ing the lamps Incandescent w estimated, and the results obtamed 
with the in t lamps corpared with those obtained hy 
other mvestigators with the arc light. —Dr. A. P. Aitken commun-" 
cated the results of preliminary Oe made by the Ccm- 
mittee appointed by the Hlg and Agricultural Society to 
investigate the nature and causes of the two gheep disease 

* T onpingill"" and ‘‘Braxy.” Regarding the fi great vari 

of opinion existed as twits cause—inclement vata herding. 
the presence of ergot in the pasture, ticks, &c., Bei all assigned 
as posible causes The committee had concluded, however, 
that these were merely aggravations, and that the disea*e was 
probably due to the ce of an organisnf located in the 


cerebro-spinal fluid. e investigations into the nature of Braxy 
were just ; but in the ing entumn the committee hoped 
to contistae the Inquiry. —Prof. Tait, in the first qf three short 


notes, pomted out the migin of difictlty of measuri 
beknottedress electromagnetically. e traced it to the fact that 
every knot may be lcoked upon as conal-ting of separate loops, 
which may be linked or ] together. en there is linkirg 
there is electromagnetic work; when tbeff is lacmg, none. 
In the second he showed that the form of Saturf's shadow on a 
plane as reen from the earth could be calculated by the sane 
precem as ce for the image of a circle produced by 
a thin prism ; , bow to determine from the oduerr d 
appearance of the shadow the form of thé*meridional rection of 
the rings su to be surfaces of revolution. Finally he 
inted out the between Action in particle-dynamics and 
e oculi bi tie tinea 


PARIS 
Academy of Sclences, April 8.—M. Jamin in the-chair.— 
The following were Tead :— (On the elliptic integral of the 
third species, by M. Heimite, —Note on the principle of a new 
photographic revolver, by M. Jansren, In the old instrument 
the plateis stopped each'time an image is taken ; in the-new, it 
und the screer with slit have each a continuous Totaiory motion, 
"The magnitude and relation of ‘these mations determine the 
rapidity of-succession of the imeges and the conditions of ‘their 
formation, The'method proved succesful w ith solar granulation. 
e mind Loge pa y second ; thus an 
insects fight might ed.—Haloid salts of silver and> 
potussmam, by M. Bebop n the union of free hydrogen 
with ethylene, by the same.—On the specific heat of hyponitic 
acid, by MM. Berthelot and .—On a thesis of meteorology 
reeently maintamed before the Faculty of Sciences, Pye 
Faye. In this thesis, onthe foehn and the sirocco, M. Hetert 
has recourse to the theory of dercendmg vortical movements, 
end M. Faye s thus as a step in advance. Pro would 
be accelerated urges) by meteorology a place in the 
Faculties, —On some type» of ts recently obrerved in the 
fom state, by M. de Saporta. There plants are from ihe 
Permian of the Omal region, and the Cretaceous of the Fureru 
es-du-Rhéne).—M. Bert was elected Member in 
Med and Surgery, in room of the late M. Bouillacm® 
—Researfhes on t 
air, by M. Edlund. He sf ibl: experiment 
jncipal obstacle met by the t at the rurface of pasrace 
etween the electrodes and the rarefied gas, is due to an electro- 
motive fogce giting an opposte current; which force, beyond a 
certain lmit of rarefaction, continwously incresse«.— Qn a oies 
of unicursal curves, by M. Darboux.—Og h es by M. 
"Laguerre.— On uniform dcnbly"periodic funcfions, with esential 
singular points, by*M. Aa the theory of uniform fuftc- 
tions of a variable, by M. Mittag-Leffier.—(Peneral relaticn 
between any seven points of a conic section; conic of homology ; 
es c mmonsto three h hic by M. Parry.-* 


tudy of sofar appera'us, by M. Crova. gives resnlf of a 
year’s iments by a Government Co on t Montpellier 
with a folar mirror apd boiler ; (similar ents haves bein 


made at Constantine) The maxmé of yield generally corre- 
spond to the mmin a of intensity of^rwfllations, The absolute 
TL of heat utihsed d essentially on, the ¢em ʻe 
thear. In ousclimatds itis not posable to reach e 
utilFatioft 1ealisąble piethe most fagourable circymstapces » and 
" bo e e * ee H 
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the sun doeg not shine continuously enough to favour the practical 
use ofethe MANO BEER thie heat due to magnetisation, by 
M. Pill e able to heat, to more than 200°, the iron 
core ofan with the alternative currents. of a 
Mitens’ machine; # non-magnetic ^core was not heated, 
Using various fron and steel ores, the coercitive force is 
proved to increase their heating under frequent - 
„tlon and de-magnetisation ; it acts like resistance to 


as a means of verifying that orone hes been prepared wi 
Qrygen exempé from ni —On the electrolyals of distilled 
water, by M, Tgmmasi. experiments prove that water may 


be electrolysed,, even by the current oa very weak battery, 
provided the cafories Eee by tis Pantery are at leant ejoa! 
to the calories absorbed by water in being decomposed, about 
siri oe calories. —On the determination of nitric and nitrous 
id in the state of ammonia, by M. Giyard.—On the effects 
of compression on'the hardness of steel, by M. Lan. The com- 
on qf fused steel has been ised both in France and 
land ; increasing the hardness and the’ proportion*of com- 
bined carbon.— On the composition of hydrated carbonic acid, 
by M. Wroblewskl At aro temperature and about. 16 atm. it 
consists of I.eq. of carbonic acid and 8 eq. of water.—On the 
bosulphydrate and C of ammonia, by M. Isambert.— 
Action of sulphurttted on saline solutions of nickel 
and metals of fhe same group, by M. Baubigny.—On ammania- 
cal chlorides of zinc, M. André —On the hydrate of sul- 
uretted hydrogen, de Foucrand. —Synthesis of quinine, 
M. Maumenéc. c discover of In ished him with 
the means of this syfthosis—d of which are not yet given. 
vdrochlorie add 
ocarpine, by M. Chastaing. — Gastric and 
remarks on M. Gautiers note-of March 6, by M. 
the existence of products similar -pemanas 
c digeshon of several noid 
pole of fatty and cellulosic 
matters, by M. Duclaux. e emulsion of fatty matters 
he as a phenomenon almost exclu- 
(not produced by diastese), The agents 
of digestion of cellulose seem to be small rod-like organ- 
isms, which one finds in seeds in the crop of birds or the 
peunch of ruminants, M. Faye recalled er i , 
of his own on emulgon.—On resistance of African asses to 
charbon fever, ,M. Tayoh.—Researches on the nervous 
system of larvee of dipterous insects, by M. Brandt.—The Alcyo- 
narlans of the Bay of by M. Marion.—On the deve- 
lopment bf the on and the cilfated sac in the bud of 
Pyrosoma, by M, Joltet.—Artificial ion of witherite, 
strontianite, and calcite, by M. is —On the artificial 
re uction of a hydrated alicate, by M. de 
Schulten. —On the limit between the lias and the inferior ooljte, 
according to documents left by Henri Hermite, by M. Vélain. 
April 10.—M. Blanchard in the chair, — The following papers 
were read :— On the secular displacements of planes of the 
by M. T 


on| 


orbits of three 








necessity of C the winter ‘eg of phylldxer® by M. 
of phylloxera, eM Mayet. 

at Lyons Observatory (Brimner 
: igt.—Obeervations of the same 
at the Roman College, by M. Tacchini O baerri lioni ot solar 
i ell’s comet, -by the same. 

are two maxima of the former between +Æ ro" and + 30°, 

and more eruptions appeared in the north than in the south ; 40 
metallic eru were observed, against roin 1888, (Curves of 
the eolar mens aro given).—On hypercycles, M.. La- 
guerre, — thg int on, by Abelian functions, of certain 
oe with derivatives of the first order, by M. 
card.—On Fuchsian functions, by M. Poincaré.—On the 
theory of uniform functions of a vanable, by M.°Mittag-Lefiler. 
—On general inversion, b7 M. Vanacek.— Resistamce of a pris- 
matic and homogeneous , of ape infinite length, to 
transversal shock and longitudinal shock, by M. Boussipesq.— 
DH researches on the thermal conductivity of ^minerels 
and rocks by M. Thoulet. The novelty of his method (applied 
to glass, forged iron, end anhydrite) consists in*zubstituting a 
precisa estimation of times for determination of temperatures, — 
valuation of thermal conductivity by measurement of times 
during a variable period, by M. Lagarde,—On electrolysis, by M. 
Tommasi. He proves the law that when a voltaic current (ra-. 
verses several electrolytes, it is nectssary (for decomposition to 
oecur) that the quantity of calories. uced by the pile be 
to the sum of the calories 


Didelot.—Peptones and alkaloids ; 

Tanret.—On the rapi of propagation of the 
bacterium of charbon, by Rodet, with M. Davaine. He 
found great irregularity in the effects of destruction of the inocu- 
lated part.—The puceron of Latanis, by M. Lichtenstetn.—On 
the density and the chlorination of se&-water obtained in the 
Travatlexr in 1881, by M. Bouquetde la Giye. The density 
and saltness are shown to increase on passing from the ocean to 
the Mediterranean, The surface-waters mo lems salt and dense” 
than the lower, and generally the increase varies in the saine 
sense as the desth. Measurements of density at 400 m. depth, 
opposite the Rhone mouth, and in the Gulf of e, indj- 
cated a difference of height of 0'72 m. (agreeing with Bour- 
dalone’s observations).—On a recent communication of M. Dieu- 
Jafait, on ophitic rocks of the Pyrenees, by M..Virlet d'Auost. 
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THURSDAY, APRIL 27, 1882 » 


= 
CHARLES DARWIN " 

NER few, even among those who have taken jhe 

keenest interest in the progress of the revolution in 
natural kmowledge set afoót by the publication of the 
* Origin of Species”; and who have watched, not without 
astonishment, the rapid and complete change which has 
been effected both insidé and outside the boundaries of 
the scient#ic world in the attitude of men’s minds 
towards the doctrines which are expounded in that great 
work, can have been prepared for the extraordinary mani- 
festation of affectionate regard for the man, and of pro- 
found reverence for the philosopher, which followed the 
announcement, on Thuisday last, of the death of Mr. 
Darwin. 

Not only in these islands, where so many have felt the 
fascination of personal contact with an intellect which had 
no superior, and with a character which was even nopler 
than the intellect; but, in all parts of the civilised world, 
it would seem that those whose business it is to feel the 
pulse of nations and to'know what interests the masses of 
mankind, were well aware that thousands of their readers 
would think the world he poorer for Darwin's death, 
and would dwell with eager interest upon every in- 
cident óf his history. In France, in Germany, in 
Austro-Hungary, in Italy, in the United States, writers of 
all shades of opinion, for once unanimons, have paid a 
willing tnbute to the woith of our great countryman, 
ignored in life by the official representatives of the king- 
dom, but laid in death among his peers in Westminster 
Abbey by the will of the intelligence of the nation. 

Itis not for usto allude to the sacred sorrows of the 
bereaved home at Down ; but it is no secret that, outside 
that domestic” group, there are many to whom Mr. Dar- 
win’s death is a wholly irreparable loss. And this not 
* merely because of his wonderfully genial, simple, and gene- 
rous nature; his cheerful and animated conversation, and 
the infinite vanety and accuracy of his information ; but 
because the more one knew of him, the more he seemed 
the incorporated ideal of a man of science. Acute as 
were his reasoning powers, vast as was his knowledge, 
marvellous as was his tenacious industry, under physical 
difficulties which would have converted nine men out of 
ten into aimless invalids ; it was not these qualities, great 
as they were, which impressed those who were admitted 
to his intimacy with involuntary veneration, but a certain 
intense and almost passionate honesty by which all his 
thoughts and actions were uradiated, as by a central fire, 

It was this rarest and greatest of endowments which 
kept his vivid imagination and great speculative powers 
within due bounds; which compelled him to undertake 
the prodigioug labours of original investigation and pf 
reading, upon which hé& published works are. tel; 
which made him accept criticisms and suggestions from 
any body and every body, not only without impatience, 
but with expressions of gratitutle sgmetimes almost comi- 
cally in excess of their value; which led him to allow 
neither himself nor otfers to be deceived by phrases, and 
to spare neither tinte nor pains im order to ebtain clear 
and distinct ideas upon every tóbic with which hi 








occupied himself. . x 
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—————,—————————— 
One could not converse with Darwin without being 
reminded of Socrates. There wasethé same desire to 
find some one wiser than kimself ; the same beef in, the 
2 i 
sovereignty of reason; the sane feady humour ¥.the 
same sympathetic interegf in all the ways and woiks of 
men. But instead of turnıiñg away from the problems of 
nature as hopelessly insoluble, our modern philosopher 
devoted his whole lfe to attacking them in the spirit of 
Heraclitus and of Democritus, with results which are 
as the substance of which their speculdhons wee An- 
ticipatory shadows Dr 

The due appreciation or even enumeration of these 
results is neither practicable nor desirable at this moment. 
There is a time for all things—a time for*glorying in our 
ever-extending conquests over the realm of nature, and a 
time for mourning over «he heroes who have led us to 
victory. CBE: 

None have fought better, and none have been more 
fortunate than Charles Darwin. He found a great truth, 
trodden under foot, retiled by bigotse and ridiculed by 
all the world ; he lived long enough to see it, chiefly by 
his own efforts, inefragably established in science, in- 
separably incorporated with the common thoughts of 
men, and only hated and feared by thpse who would revile, 
but dare not. What shall a man desire more than this? 
Once more the image of Socrates rises unbidden, and 
the noble peroration of the “Apology” rings in our ears as 
if ıt were Charles Darwin’s farewell :— 

“The hour of departure has airved, and we go our 
ways—I to die and you to live. Which is the better, 
God only knows." T. H. HUXLEY 





PROF. “WIESNER ON "THE POWER OF 
MOVEMENT IN PLANTS”! 


Das Beweenngsvermogen der Phansen: eine kritische 
Studie uber das glechnanuge Werk, von Charles 
Darwin, nebst nenen Untersuchungen. Von Julus 
Wiesner. 8yo, pp. 212. Three Woodcuts. (Wien: 
Holder, 1881.) : 

J CHT as a Stimulus —In “The Power of Move- 

ment” (p. 458) we observed the heliotropic curvature 

of a number of seedlings placed at 2, 4, 8,12, 16, and 20 

feet from a lateral light, and we came to the conclusion 

from inspection that the difference in heliotropic effect 
was not proportional to the intensity of light which the 
different sets of plants received. We think that this fgct 
shows ghat light acts as a stimulus in causing beliotro- 
pism; if it acted in a simple physical manner tMe effectse 


would bear some closer refation to the intensities of the 9 


causes, 

Wiedher criticises this conclusion, and says (p. 78) that 
the fact is capable of a simple physichl explanation. 
Wiesner has digcovered that whzn plants are subjected to 
extremely bright light, they do not bend so,mych as when 
the light is slightly weaker (optimum for’ heliotropism); 
then as the light becomes weaker “Still, the heligtrofic 
curvature'again diminishes. This factis supposed to be 
explicable by assuming the existence ofcertain neggtively * 
hehotropic elements. As faras Munderstand him, Wiesner 
does not allude to this question wiftn he speaks œf thefe 
peing a simple explanation of the relationship between 


* š e b Continued frogn p. sa . à E 
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-œ be ablato form a theory as t8 why this is s0.- 
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‘intensity of light And amount of curvature; and an er- 
planation which requires so large an assumption cannot 
be considered a simple one. Į shall therefore at present 

neglect the oxisteS¢c ef the optimum, and consider the 
heliotropic curvatures produca by degrees of light, all 
below the optimum. Here we'see plainly enough that the 
intensity of the light is by no means proportional to the 

e curvature. 

Now Wiesner's feeplsnst onn] is that ^ the differente of 
illamination oh the lighted and shaded sides, which 
causes the ufeqtal growth leading to Beliotropism is not 
proportional to*the intensity of the light." This state- 
ment is in opposition to thg laws of Optics. If] is the 
intensity of ligkt per unit of surface, llkminating the light 
side, then the amount of ljght absorbed in passing ius 
the plant isa certain proportioneof J (call it AJ), th 
the illumination dn the darker side is JC A J=J (1 TA); 
‘and the difference betwetp the iHuminations on the two 

sides is AJ, that is to say, the difference is proportional 

to'the intensity ofthe Dv e proportion between the 


i twò intensities "is oy DLA wHich is constant] 


"Wiesner might connect the heliotropic facts with his 
observations on the gmounts of longitudinal growth under 
different intensities of light (Monograph, Part ii. p. 12 
and following pages); but this is only pushing the diffi- 
culty one step further back. The fact remains that the 
way in which growth is checked by light does not re- 
semble the effect of light on photographic paper, but is 
more like the effect of light on sensitive animal tissues." 

' Sachs and his pupil Muller Thurgau made known long 
ago the important phenomena of “ Nachwirkung,” or 
dfier-effect.. If a plant is laterally illuminatedéor a certain 
time and then placed in the dark, the curvature will be 
continued in the same direction as though light was still 
acting on it. Or if, instead of being darkened, it is simply 
turned round, so that the direction of the light is reversed, 
the plant Will go on curving in the direction in which it 
has begun to do so, in spite of the light now illuminating 
the opposite side. This phenomena we compared with 
the after effect of light on the retina. But Wiesner will 
not allow this comparison, chiefly because he finds an 
analogy between the after effect of light on plants and the’ 
photo-chemical induction of Bunsen and Roscoe (Wies- 
ner’s, Monograph, i. p. 66). But "we may just as well gay 
that the effect of light on the retia is comparable to photo- 
chemical induction. We should then be able not enly to 
say that light may in some respects act in a simyar way 
on plants and animals, but (thanks'to Wiesner) we shoodd ] 


In the “Power of Movement” we recorded our belief 

thas plants are sensitive to the successive contrasfof fight 
darkifegs, &nd this seems to us another point of re- 

semblance betweeg the sensiti¥eness of plants and animals. 
Thus, plants phich have been exposed to the daylight 
did not becom so quickly heliotropic as others, which 
had been kept in Werkness. Again, cgnsisttntly with: 
this view, we atfributed the striking effects" of inter- 
emitent light fo theincreased sensitiveness of plants kept 
in the “dark. . e 

With respect to the effect of intermittent light, Wiesner 








"states, that *the, heliotropism produced by intermittent 


B 1 Of ‘course dedics that stimulation ulimadii depengs the 
physics properties gf the senative esae . DURS 
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freater than that due to constant illaminhtion. 








light is, 


The fact 80 rnuch heliotropic curvature is produced, " 
is supposed to be due to the ‘afigr-effect of the periods of ' 


illumination being continued through the periods of dark- 
ness, and thus producing an effect equivalent to con- 
tinuous illumination. This naturally occurred to us, and 
it may possibly be the correct explanation. ° 

Our statement that plants are more sensitive to light 
if they have bedn kept in the dark, Wiesner considers to 
be well known to be true, in the case at least of etiolated 
plants. He explains it by the increased cRpability for 
growth which is produced by darkness. On’ the other 
hand, he quotes an experiment from his “ Monograph ” 
to show that a plant subjected to`equal illumination on all 
sides is rendered more s:nsitive heliotropicglly than a 
plant grown in the dark, This fact he considers as quite 
destructive of our view on the effect of contrast. He 
explains the resalt us follows. 

The turgescence of the cells of an organ offer a certain 
registance to its curvature, and therefore’ anything that 


slightly diminishes the turgescence increases the power of | 


bending heliotropically; and as, bright "llumination di- 
minishes turgescence, it may be ‘expected to increase the 


_heliotropic sensiiveness. This is sucha contradiction to 


his explanation of our results aneto other statements of his, 
that I should be inclined to think that I have misunderstood 
him. But we have on the same page (p. 83) our obser- 
vations explained as the result of the increased “ capacity 
for growth ” caused by darkness, while his own obserra- 


tiffhs are explained by diminished turgescence, which must’ 


imply diminished capability for growth as its chlef result. 
If Wiesner explains his own observations correctly, he 
cannot explain ours, and therefore his criticism is deprived 
of all force." 

Geol opism—Sensiiiveness of Root-tijps. to Gravitation. 


—If the extreme tip of a root (1 to 1'5 mm.) be cut off, © 


the root will cont:nue to grow vigorously, but it-ceases, or , 


almost ceases, to be geotropic.? We concluded that when 
a root is placed horizontally, the force of gravity acts on 


the tip, and a stirrulus is transmitted to the growing part of - 
the root, causing it to bend down. And that accordingly - 


When the root-tip is destroyed the root is incapable of 
recelving the stimulus of gravitation. Wiesner diffets 
entirely from this point of view, and believes that the 
diminished geotropism of the pointless roots is simply dué 


to their diminished activity of growth due to the injury.” 


I have elsewhere treated this question experimentally, 


we 


and have been able to show that if the tip is not cut off. - 


roots may be very severely Injured in other ways, so that 
the growth is greatly retarded, and that they are never- 
theless capable of geotropic curvature. I'have thus shown 
that Wiesner's explanation’ of.the facts cannot be the 
right one, since mere retardation of growth is not suffi- 
cient to account for loss of geo pim. ° 


Senniiveners of Root-tips.—It “The Power of Move-- 


melts? we showed that the tips of roots are stimulated 
in a peculiar manner by ghe eontinued contact of small 


treme tip of the roct. It Was foung that the root curved 
I Tt should also be observed that Wieaner's experimcnts were made with 
PORE Ric ares IE rue impe eeu 
Mure Ome a The original trpariment on this 


„squares ‘of cardboarde cemented to one side of.the ex- - 
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away from the side on which the card was , 80 
that-in some cases the root made complete loops by its 
„continued curved growth. ° We believe that the tips of 
roots are sensitive to gontact, anti that when a rooP meets 
with an obstacle in its way the pressure on one side ofthe 
tip causes the growing part of the root to grow more 
rapidly oh the side of the obstacle, and thus curve away 
from it, It is conceivable that a root should curve away 
from an obstacle, owing to the forcib## bending of the 
root, just as any other ductile object would give way when 
forced agatnst a fixed object' It was fros observing roots 
bending Away from fixed obstacles placed in the way of 
their growth that we were led to suspect that the curvature 
-was not due to forcible bending, but to a special kind of 
curvature, due to stimulus transmitted from the sensi- 
tive tip. 

Wiesner confirms our facts, but differs entirely in his 
interpretation of them. His explanation rests on certain 
fagts observed by us, namely, that if the extreme apex of 
a root be wounded on one side by an oblique cut with a 
„razor, or by a euch with lunar caustic, the same curvature 
“occurs as wher pieces of card are attached. Wiesner be- 
lieves that the spirits" of wine contained in the shellac 
varnish which was used in many of the experiments to 
fasten bn the cards, injuses the root on one side, and that 
this accounts for the curvature which we ascribe to con- 
tact. But Wiesner's criticism is incomplete on this point. 
He takes no notice of the experiments in which we used 
thick gum, instead of shellac varnish, for attaching the 
pieces of card to the tips of the roots. It is difficu® to 

_ believe that gum injures the roots, since gum by itself 
produces no effect ; and it seemed pretty clear that it was 
the card, and not the gum, which acted, for when, as often 
occurred, the gum absorbed water and swelled up so that 
the card was separated from the root, no effect was pro- 
duced. Nor does Wlesner mention our experiment in 
which the shellac varnish was not attached directly, but to 

^w small piece of gold-beater’s akin applied to the root. 
` If Wiesner's view is correct, then since the thick shellac 
varnish which we used hardens on the surface in'a few 
minutes, it is clear thát the injury to the root must take 
place in this short period. This however has not beef 
shown to be the case. 

Wiesner makes a great point of an experiment in which 
he causes small pieces of wood (p. 144) and sand to ad- 
here, by pressing them against one side of the root-tip 

r without using shellac: under these circumstances he says 

_ that no curvature took place. This experiment does not 
seem to me so important as Wiesner would have us be- 
lieve, but for reasons given in the next paragraph I defer 
further, discussion of the whole question. 

A few words must be given to some of Wiesner’s other 
experiments on this subject. He caused roots to grow 
ugainst various more or less yielding objegts in such ea 
way that he could estime the pressure against the Wot- 

‘Up, and found that-the root did not bend from the touch- 
ing obstacle till the pressuje is sufficient to cause forcible 
bending. Here Wiesner's experiments seem not fo be quite 
conclusive, and I have begun make experiments which 
F hope will prove to be crucial. But I have been obliged 
to stop, „because of the curious want of senmtiveness if 
the tip of the root which has occurred in a large fropor- 


tion of the beats tried, I have repeated the experiment of | End P4 





. . 
fastening on pieces of sand- with ghellac to one side 
of the root-tip, and in the large mafority of cases no cur- 
vature ensued. I have #o means qf, knowing*whse the 
tneaning of this failure may be (1 am inclined to betieve 
it is, owing to the experifients being made in the winter), 
but it ip clearly useless to pursue the experiments with 
such abnormal material, 

Wiesnér seems to be in doubt whether or not the cur- 
vature of the root away from the injured yde implies that 
a stimulus travels from the sensitive tap tp the growing 
part of the root, whether, in fact, the igjury to the root 
acts asa stimulus. The altepnative proposed by Wiesner 
(p. 145), and which he thinks more probable, is that in 
consequence of ifjury, ‘the uninjured part of the 100t 
gets into a state which directly increases its capability of 
growth without any stimülus coming into action." Wies- 
ner's conception of stimulus (^ Reiz ") is notquite easy to 
understand, thus, for instance his definition of “ Relz” 
(* Elemente der Anat. und Physiol, der Pflanzen,” 1881, 
Pp. 249, 250) is an “influence whost mechanical eff- 
ciency (Leisting) is out of proportion fo the resulting 
mechanical effect. A stimulus in this sense does not 
directly cause the movement, it merely releases tke 
efficient forces, just as the pressufe of a finger on th? 
trigger of a gun produces the explosion indeed, but 
stands in no relation to the force with which the ball 1s 
driven through the barrel". In accordance with this 
definition he describes (^ Anatomie," p. 253) the nocturnal 
(nyctitropic) movements of the leaves of Robinia as 
“a phenomenon of stimulation (Reiz-erscheinung) depend- 
ing on differences of Turgor.’ Again, in his present 
work (“ Bewegupngsvermógen *) he gives (p. 25) a defini- 


tion of “ Reig? which is essentially the same as that : 


already given. He adds, however, the characteristic of 
transmission to his definition :—“ Every irntable part has 
the power of transmitting the stimulus to neighbouring 
parts which are also usually irritable.” He goes on to 
say that the sleep-movements of leaves do not 1ealise the 
characteristics of a Reiz-Erscheinung, thus contradicting 
what he says in his other work! Whether we take the 
first or the' second definition, it seems surprising that 
Wiesner should doubt that the curvature of a root when 
its up is injured'is a phenomenon of stimulation. If it 
were, as Wiesner is inckned to believe, the direct mechani- 
cal effect of the injury, the result would be curious; 
for if injuring one side of the root-causes increased 
gro on the same side as the injury, it is clear tlf&t 


injuring both sides symmetrically ought to incnease the, 


whole growth of the organe And accordingly when the 
ip is cut off by a section perpendicular to the axis of the 
rook, ity growth ought to be accelerated ; which would be 
directly contrary to the result of Wiesnes’s peperimtnts 
on this point. ` ° d 
Symmetrical tnjury tp the tip looked at from our point 
of view coyld not of coyrse be expected to'leztl to conse- 
equences of this sort, o ° 
The next chapter in Wiesner’s boolé begins with ite 
question of ‘spontaneous ” nutationg anf under this 
heading occur the hook-like cgrvatures of the efds of 
shoots of Ampelopsis. This curvature Wiesner considers 
7 It sema to me inconcei able that a stimulus should ace indire 


ly 
potemual energy, as@& tho case cf dischargin a unless e 
of tye stunning takes place ; stay it aegis 
ns reddened, . -À ° 
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to be due to the” weight. of the end o: the shoot; which is gn the illuminated side, and the one on the shaded 


ascribed it to epinasty, because on horizontal and inclined 
branched the hooked tip does fot necessarily point verti- 
cally downwards, but is often horizontal, or points upwards 
(Power of Movement, p. 272P Wiesner on the other 
hand states that all the ends of shoots observed by him 
at the season when the Ampelopsis is growing vigorously 


> pointed downwards ; this fact would gam in value if it 


were stated that the observations included horizontal 
branches. Qn &he same page he remarks that the down- 
ward directed shoot often goes far béyand the vertical, 
and this, as well'as the vertical positian seen in other 
cases, is explained by “ Zugwachsthum ^ (fe. “growth 
produced by strain”), due to the weight of the shoot. 
How this can possibly bethe case is not explained. 
Diahetliotrgpism.—The power possessed by manydeaves 
of placing themselves at mght angles to the direction 
of incident light was called Transversal Heltotropismus 
., by A. B. Frank ; we have called it diaheliotropism, partly 
for the sake of cofivenience and of uniformity in nomen- 
clature, and phrtly because our view does not exactly 
coincide with Frank’s. Wiesner asserts positively that 
diaheliotropism does not exist, and that all the phenomena 
can be explained asthe result of the balance of ordinary 
"forces, positive and negative, heliotropism, positive and 
negative, geotropism, epinasty, hyponasty, weight, &c. 
The main features of Wiesners explanation are as 
follows :— We are supposed to have a vertical bud whose 
leaves are bending epinastically down towards the hori- 
zontal position, which they ultimately assume when the 
light comes vertically from above. In this stage of growth 
‘before the position of the leaves is determined by that of 
the light, Wiesner speaks of the possibility Sf a balance 
being struck between epinasty and apogeotropism. But 
Frank (Bot. Zeitung, 1873, p. 22) has iong ago shown the 
impossibility of a balance being struck between a con- 
stant foree like epinasty, and a force (and this would 
apply to apogeotropism) which varies with the position of 
the organ with regard to the horizon. 
To continue Wiesner's explanation : when the plant és 
~ exposed to a zenith illumination, the leaves bend dowf- 
wards owing to apheliotropism, and if truly apheliotropic, 
"would continue to bend till they pointed vertically down- 
"wards. But Wiesner believes ‘thar the light, besides 
‘causing apheliotropic movement in the leaves, has the 
power of checking their apogeotropism. If therefore the 
l@aves in moving downwards go beyond the horizontal 
e Position, they become obliquely illuminated, and" accord- 
* ingly the light being weaket, the inhibition of apogeg- 
tropism 1s lessened, and the leaves rise up. What occurs 
if the leaves, in this Au ds movement, gb bepond the 
hofizontat ig net EA ed, for i in this case also the apo- 
geotropism would be dimufished, To explain this it 
would be necessary to make more assunfb:ions as to, the 
variations ih ajsheliotropism due to the varying obliquity of 
light, and the variawons in apogeotropism due to varying 
posjtíibns of the*leaves with regard to the hofizon ; and 
e nọ such assdmptigns are made by Wiesner. The faulti- 
ness of Wiesner's explagition is made clear by the follow- 
ing example. Let usatsume that Wiesnez's explanation 
holds good fog zenith illuminatign, and suppose that a 
ing diootyledosfous plant under thaee ecnditiogs is sud- 
denly subjected to Add light. Then botk,that queden 





side will be obliquely illuminated, therefore, according to 
Wiesner, the apogeotropism ofeboth cotyledons will be 
increfsed, and both should riseeup; but what really 
happens is that one falls and the other rises. This seems 
inexplicable, unless we suppose that the apheliotropism of 
the leaves differs according as the light falls,’ as shown 
by arrow No. ror No, 2 in Fig. 2. 2 


iN. 


FIG £. 


a seedling dicotyledon ipm qo obi 


Fa. a a Plagin representin 
light, ho walk, Cre; the cotyledons 
the light. 


Š, the h 
“represent the direction 
Wiesner's explanations are also shown to be untenable, 

at least in some cases, by my* observations,“ On the 

Power possessed by Leaves of placing themselves at Right 

Angles to the Direction of Incydent Light” (/oarnal of 

Linn. Soc., vol. xviu., 1881). I.have there ghown that 


certain plants are able to place their leaves at right angles 


to incident light when removed from the action of apo- 
geotropism. These experiments are not discussed by 
Wéesner, and would seem to, be inexplicable from his 
point of view. When engaged in this work on diahelio- 
tropism I was struck with the impropriety of considering 
as heliotropic all movements towards a source of light, or 
all movements away from it as negatively heliotropic, 
Thus the leaves of Ranunculus caria move either towards 
or from the light (independently of gravitatiqn), according 
as either of these movements is required to place the 


I 


leaves at right angles to the direction of the incident light. ' 


And it is obviously impossible to call the leaves both 
negatively and positively heliotropic. It is far more 


rational to call them diaheliotropic ; and there is no more : 


objection to the use of this term than there is to the terms 
heliotropism or apheliotropism ; all such terms are con- 
fessions of ignorance, and none of them exclude further 
research into the phenomena to which they are applied. 
Diageotropisin.—As a diaheliotropic organ is one which 
possesses the power of placing itself at right angles to the 
direction of incident light, so a diageotropic organ is one 
which possesses the power of growing at right angles to 
the line of gravitation. Thus certain underground stems 
possess the power of growing horizontally beneath the 
surface, instead of vertically upwards, like most stems. 
In Wiesner’s few remarks on this subject, he completely 
ignores Elfving's remarkable paper on hogzontally-grow- 
ing rhizomes, which we especialy referred’ to, and which 
is by far the most striking evidence whuch we possess in 
favour of the existence of tropism. 
Hydroirofism.—Roots*have the power of bending 


towards & wet surface, apd we have shown, that when ' 


the tip of “the root 1s covered with’ a layer of grease, the 
toot does got usually bend towards the wet surface, from 
*whichewe inferred tMat the sensitiveness to moisture re- 
sides in the tip. , Wiesner believes that the treatment to 
on the tip of "the roqt is subjécted, lessens the power 
* ence ^ X - 
e. . 
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of growth of the root, and that the loss of hydyptropism 
18 a consequence of the less vigorous growth in the root ; 
this is practically the same criticism as that which 
Wiesner has applied to*our views on geotropism ; nafnely, 
that the lessened rate of growth caused by the injury'to 
the punctym vegelationis interferes with the power of 
geotropic curvature. : s 

Wiesner has, however, himself observed the fact that the 
less turgescent roots are those which seem to exhibit hydro- 
tropism best, and as want of turgescence would certainly 
interfere yith normal growth, fully as much as the grease 
on the tips of the roots, Wiesner's criticism seems to be 
considerably weakened. 

In a notice of the present extent, it would beimpossible 
to notice ad Wiesner's experiments and arguments, many 
of which possess much interest. To do so, would require a 
whole volume such as Wiesner has devoted to the subject, 
and to which I must refer those who wish to be better 
acquainted with his views. Finafly, I would ask those 
who do so, not to forget to refer to '' The Power of Move- 
ment in Plants,* for it is only by studying the two books 
together, that an adeqwate opinion on the questions at 
1ssue can be formed. FRANCIS DARWIN 








OUR BOOK SHELF 


e 
Catalogue of the Batrachia, Salientia and Ecaudaia in 
the Collection of the British Museum. By George 
Albert Boulenger. 
Trustees, 1882.) 


THIS volume is a proof of the steady though rapid pro- 
gress which our great Natwral History Collection is 
making, and is a token as well that under the present 
keeper of the Zoological Department, the stores of speci: 
mens will be made fully available for scientific reference. 
To the working EE there can be no more acceptable 
gift than such carefully compiled catalogues, and by the 
dg: of such the collection itself not only indirectly 
. but even directly benefits, for an interest is awakened in 
the objects described, and thereby the stream of dona- 
tions begins to flow. The first edition of this Catalogue, 
published in 1858, contained the description of some 283 
species, and the collection consisted of some 1691 speci- 
mens. The present edition contains the description of, 
800 aval of which the Britsh Museum possesses 522, 
represented by some 4692 specimens. The first edition, 
by Dr. Gunther, without doubt gave a great impulse to 
the study of the tailless Batrachians, and as a result it 1s 
now out of date. For the present edition Dr. Gunther has 
been fortunate in securing the services of Mr. Boulenger, 
the assistant naturalist in the Royal Museum of Belgium, 
and exceedingly well has the latter accomplished his task. 
'The classification adopted is based on that of Mr. E. D. 
Cope, somewhat modified, and biologists in general will 
.be pleased to know that this classification seems to har- 
morise not only with the natural affinities of the genera, 
but with all that is known of the geographical distribu- 
tion, development, and physiology of the group. The 
au serious oBjection t ıt is the supposeti 
culty of ascertaming on the recent specimens sthe 
osteological characters, without sacrificing one,or more 
specimens ; but, as Mr. Boplenger asserts, it requires only 
a moderate skill and two or thre clean incisions to reveal 
all the required secrets of the Bruce of the vertebrze. . 
; s important FM BUE catalogue is that we find 
in it an account o e known species of the grou 
that it to a great extent possesses the ment e being e. 
monograph, and it thus indicates the species whith are 
wanting in the National collection. There is also a very 
considerable begmning made in, the descriptions of the 
. e e bad . 
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larval forms, and sometimes these are figured, the, collect- 
ing of these forms we trust may receNe a fresh stimulus 
from the publication of this work. s . 

Mr. Boulenger well ments the confidence with which 
Dr. Gunther writes “roologists wil thankfully 
acknowledge the industry*and ability with which the 
author has perfermed his difficult task.” . 

It only remains to add that this catalogue 1s illustrated 
with numerous woodcut illustrations, and with thirty litho- 
graphic plates. 
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[The Editor does not hold himself Petpenzile for opistuons expressed 
by Ass correspondgnts, — Neuer can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No motice 13 taken of anonymous communications, 

[The Ager urgently requests correspondents fo keep their laters 
as short as possible, The pressure on Ms space is so great 
that it ts impossible otherwise lo ensure the appearance coen 
of commusscations containing ihteresting and novel facts. ] 


On the Conseryation of Solar Energy 


WITH your permission I should like to 'ofigr & few remarks 
upon the interesting paper of Dr. C. William Slemens on the 
“Conservation of Solar Energy,” publbhed in NATURE (vol. 
xxv. p. 440). The main hypothesis upon which that pape: 1s 
bue) that of a fan-like action of the sun, is not improbable ; 
non are the consequences drawn illogical, If we could reasonably 
imagnne space to be occupied by such condensed molecules as he 
supposes, That space is everynhere occupied by matter, there 
is no just reason to doubt, The hypothesi of an ether, specifi- 
cally distmct from matter, is a gratuitous assumption, and one 
of the last surviving relics of eighteenth century science Unless it 
can be proved that highly dismtegrated matter is postvely 
incapable of conveymg light vibrations, there is no warrant for 
assigning this duty to a distinct form of substance. But that 
matter exists ın outer space in the same conditions as in the 
planetary atmospheres is certainly improbable. Its duty as a 
conveyer of 9adiant vibrations seems to require a far grenter 
tensity, and Its dusintegration 1s probably extreme. 

If we assume, then, that matter exists throughout the universe, 
here as condensed spheres, there as highly rarefied substance, 
with the atmospheric envelopes of the spheres gradually shading 
off into the excessively rare matter of mid space ; another hype 
thesis may be ded somewhat different to that offefed by Dr. 
Siemens, The views which I desire to present have been alread 

ed, but they seem worthy of repetitionim connection wi 
solar theory. 

«On the Nebular hypothesis, the matter of the sun was once 
disseminated h space. Gravitative attraction has, there- 
fore, had a double effect, The greater portion of this matter is 
now drawn together into a contracted mass, The remaining 
portion yet occupies outer gpace, 1n a far more rarefied condition 
than the orignal. But an important consequence attends the 
condensation and rarefaction of gases. This 1, that condensed 

me heated, rarefied gates cooled, and this without the 
aid of feat exc with outer material. In the one cate 
portion af the absolute heat of the gas, formerly Intent, becomes 


sensible ; ın the other a portion of the sensible heat *becomes e 


lant. If onguoally the absoltfte heat content» and the, tempe- 
mtmes were e equal, condensation and rarefaction would 
not, pf themselves haise the heat contents, but they vould 
e temperatures. In cogdensation, the latent hey » 
reduced, the sensible heat increased, aud the témpe:fture rises, 
In rarefaction the opposite effect is produced, and the temperature 
falls. . e S . 
This consideration apphits as well to the problem, of the con- 
densation of nebulous as of terrestrial gases. The effect of 
eontiaction èf nekplous gas into a dense sphere, must be a cor- 
siderable re in temperature if there be no diminution of a®solnte 
heat contents, The effect of rarefaction of the matter 
of space must be a decrease in temperatu., Thus if mdufnt 
outflow of heat from the sun had beén prevented dyring its con- 
densation, the eventual result must hfye been that the gun and 
the matter of outer space would have continued equ, mass for 
mass, in absolute heat cofftents, and yet have Become immerfely 
differentein tem . "NES 
And fom Ts must hgve come gnother inflgesting result, 
e e LA 
. .? *. © 
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E , that i 
ene ee degree of disintegration wonld continne the 


m won, if thus ing all its than in the rare matter of space. 
ra sce ape ci plc a 


f attraction, It may be supposed, 
E howerer, that in dense matter the chemical attraction would be 
; more effective from its Increased thro contigüity. Yet 


great 

Pejticles of dense than of rare matter. 

cames, the parti fare bronght incessantly into absolute contact 
through their %ibfations, ' number ofscontacts of dense as 
-compared with rate matter may be millions to one, bat that can 
hare no effect upon'the result. „If the chemical vi be stron 
- than the vibratoty vigour it will overcome it in the contact ; it 
2 be weaker it wilbfail to overcome it, and grmore frequent repe- 
tition of contacts cannot materially aid this result: 

. Thus all substances of eqflal-abeolute heat must be equal in 
"n degree of chemical integration, whatever their degroes of 
assumed equality of absolnte heat 
A and rare The sensible 

heat of the dense gas tends to radiate ont mto the chilled rare 
gas. A constant and 


vigorous effgt to equalise temperatures 
takes place. Witheevery outflow of radiant hear from a rphere 


into space the absolute heat of the particles of the sphere de- 
crea os, that of the-rare matter of space increaves, The 
absolute heat contents grow. more un ual with every to- 


wards equalisation of temperatures. sequently a varietion 
in chemical condition arises. The loss of heat by the sun, for 
instance, reduces the vibratory resistance to attraction, and with 
every such loss chemical molecules of greater complexity are 
formed. This heat is radiated into space. Probably some 
n of this radiant heat is arrested and becomes local heat 
ln the matter of space. If so the heaf vigour of this matter 
increases, disintegration must ensue, and the increasing chemical 
“condensation in the sun must be matched by an increasing 
chemical disintegration in outer matter. 
Dori the myriad years of :olar condensation, this process of 
üieitoutiow has been condnssor ad that now, despite its great 
É aree on Ee ee absolute heat of sola matter must 
~ be far below of an equal mass of the matter of outer space. 
Can the heat thus lost by the sun be recovered? If it could, 
the solar heat emissions might continue indefinitely; Dr. 
Siemens’ hypothesis offers 2 method of recovery, If the matter 
of outer is drawn Into the solar atmosphere by such & polar 
~ inflow as $o suppores, and subjected to the vigorous condensing 
infloence of solar gravity, its volume must be very greatly de- 
creased, and much of its latent heat become sensible, And as 
A its absolute heut-contents are far in excess of those of solar 
- + matter, the result of such condensation mn, he a Bieb darie 
of temperature, and a continual of tho 


- t 


heat of the sun. Without any chemical integration taking place, 


by its mere condensation, arid by zrallable ite great 
excess of absolnte heat. With chefuical integration, the 
consequent much greater condensatlon, of conrse the heat- 


This inflow of outer matter to the sun is, in Dr. Siemens 
My pothesis, rendered possible by a continuous o 


power 
power—to be again yielded same 
substance. Yet there is another in gho case, which re- 
I les it of this suspicious perpetual motfhn flavour, If the sun is 
X ^ constantly fingteg rr n Atia ee 
atmosphere, there must be a 1eaction upon rotgtory energy, 
$ GF, the solar sphere, "Kt must be gradually lowing 
$E .- .fotutión, with extfeme slowness, Of course, aince the 
e thrown off is? very slight, but in time the effect cannot 
become a marked bne, perhaps this loss of soler energy 
may be the ultimate the new heat obtained by such a 
` process? We may condtive of e like process taking place, to & 


ht 
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The matter diffused through space he supposes to 
vapour, and carbon compounds, 
besides solid materials w are probably exhalation from the 
sun, and cusstitute the so-called cosmic dust.! F ` 
In muppet of this. view of an interstellary natnre Dr. Siemens 
cltes Grove and Mattien Williams, among others, but does not 
seem awaro that its agency In gathering up and ring to the 
sun its lost radiant energy, has been maintained by writers, 
Sir William Grove, in his address as President ot the British’ 
Association in 1866, attempted to find in this Interstellar matter 
(whose nature and relations to our atm he had already 
considered in 1843, in hisecelebrated emay on '‘ The Correlation ^ 
of Forces”), a source of solar heat, imasmuch as the sun “may 
cotfdense gaseous matters as it travels in's and so heat may 
be produced.” This same view suggests € of “ The Fuel 
of the Sun,” by Mattieu Williams, & book pAblished in 1860, 
the argument of which, as briefly resumed me in an essay on | 
** The Chemical and Geological Relations of the Atmosphere,” 
in the American Jeurmal of Science for May, 1880, is as 
follows :— Y - 
“The solar heat, according to Williams, is maintained by the 
san's condensation of the attenuated matter here encoun- 
tered by that body in its motion through intera space. The 
irregular movements impressed upon the sun by the varying: 
attractions of the planets, stirring up,and intermingling the 
difftrent strata of the solar and producing the great 
perturbations therein, of which the t . affords evidence, 
are, in his hypothesis, the efficfnt agents in the process. The dif- 
fused matter or ether, which is the recipient of tho hest-radia- 
tions of the universe, is therebyjdrawn into the depts of the solar 
IDASS ; ng the previously condensed and thermally- 
exhausted ether, it becomes compremed and gives up its héat, 
to be, in turn, itself driven out in a rarefied and cooled state; - 
and to absorb a fresh supply of heat, which he supposes to be, 
in this way, taken up by e ether, and again concentrated and | 
redistributed by the suns of the universe,” 
~ The astronomer must judge between the different views of 
the mechanism of what may be called the process of solar 
respiration in this hypothesis, as put forward by Siemens and 
Williams y. We may call attention in this connection. 
éo Newton's ‘ Principia," book iiL, proposition 12. E 
The views of Grove and of Williams, cited in my paper of 
1880, aro farther considered in an essay on ‘ Celestial Chemi«try 
from the time of Newton," read by me in November, 1881, . 
before the Philosophical Society of Cambridge, and 
from its s both in the Chemical News and the American 


metlium to contain “the . - 

i z food of min am planet,” 
furnishing ''the solary fuel,” and being copiously absor by. 
the sun “to conserve his shining.” The relations of this iriter- 
matter to terrestrial life I have endeavoured to set forth 


iR the paper ‘just noticed, In wih Sir William . 
‘Thggnson’s calculation of the denmt} of the luminiferous medium 


by P. Glan, in the Annalen der sik und 
Chemie, No. vill. 1879, in which*he concludes that t lower 
PRAT T Mone De more:thin ee than that 
calculated hy Thomson. . P . ` 


i the subject pf an interstellar read by me before 
ge Frnt Whey "of oes (Congr Roma Scab TEE. 
Pues 19. Lek of ue Rr a da wih eg of ewton 
i Deans oomamunication between oelestial: bodies 
Cette théorie d’ échange vecsolle paraissait fournir 
epic Tah Hh de l'ortgme des pourshres . ue sn 
. . © 
. 
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Dr. Siemens has, in his papen further tedgthat colar 
radiation may effect the dir tlon in interst spece of the 
compounds of oxygen with n and with hydrogen, so that 
these elements may reach sun in an uncombined state, ard 
there be burned. He wdħld thus male the sun not only a com- 
pressing-e bat a furnace. While such a dissociation? in 
outer is not impossible, it 1s to be sud that a preliminary 
decompoaitton, followed by reunion in the rolar sphere, would 
in no way angment the ultimate calorific effect of compsession 
there. c elomentsjin Ge act of disociatigh in space would 
absorb just as much radiant energy as would be set free by their 
subsequent combination, so tbat, whether the solar radiations 
are expended in heating or in distociatmg the diffused matter, 
the final result In the sin would be the same. It may be further 
remarked, that from what we Lnow of solar chemistry, dir ocie- 
tion of aqueous vapour and of carbonic dioxide is more likely 
to take place in the sun itself than in the cold regions of outer 


space, 





While, tBerefore, his suggested addition to the b exis 
seems, if not untenable, unnecessary, we are grateful to Dr. 
Siemens for before us the grand ion which 


dawned upon the mind of Newton, but has found its fuller ex- 
pression in our own day, and, as I have endeavoured to show in 
the papers already noticed, gives us fhe elements of a rational 
Ph ogy of the Univer-e. T. Strrry HUNS 
ontreal, Canada, April 3 


. 

THE two preceding letters by American men of sclence of well- 
known position, t one of the three postulates upon which I 
grounded my plan, that of space filed with attenuated 
matter ; they do not objet fo the second, and all-important one 
of the equétorial outflo current; Lut they call in question 
the necesaty of the third, that of dissociation of attenuated 


matter in ce by means of arrested solar ene Both my 
critics think dissociation in s unnecermary for the main- 
tenance af solar energy or as Dr. Steiry Hunt very clearly ts 
it: “ Whether the so ilistlou ape esperded in Maier Oran 


associating the diffused matter, 


Fe the same.” 

Lond ede seer with this dictum if taken as en 
abm raet prope n, but I do not think that my critics can have 
subjected their view to calculation, the keystone witbout which 
the arch of speculation cannot Le con: as secure. We 
know by experimental evidence that stellar space, and the matter 
filling it, are intensely cold, as proved by the winter-temperature 

_ of the Tegions ; moreover water even in the tropics 
to free radiation while insulated from the warm earth, freezes to 
a considerable thickness during a single night. 

Let us sup that the attenuated matter in co hasa 
temperature of 160° on the sbeolute scale (being 114° below the 
freezing-point of water), and that it is 3000 times more rarefied 
than when it reaches by adiabatic comperison the ‘olar photo» 
sphere. Therise of temperature due to this compres jon must 
be according to Rankire’s well-known formula— 


the final result in the sun wonld 


-— 


T. — 7T (2 ^r =9 = 1632* abrolute, 
1 a 


and this would make the solar photosphere 1358° on the Centi- 
grade scale; this temperature i+ quite inadequate to produce the 
solar luminosity, w must require one equalling, though 
probably not exceeding that of the electric arc. 

But a compression of the attenuated atmorphere up 
to the phot eric density (which according to most authorities 
does not exceed terrestrial a ic denmty), there would still 


coming gares, and would c@tainly not pars away into space, 
unless acted upon Ey considerable exbraneous force. The mere 
of the solar orb h «pace at a majestig pace which 
oes not exceed one qufirter of our orbital ity, could not 
possibly produce such a result, and ever the fan action advocated 
jn my paper would fail to work in cobogitdon to large deter, 
mining Influence of rolar gravitation. 
These conditions are entirely changed if we assume, in addi- 
tion to adiabatic compref&on and resexpansion, a further source 
@e s . 
e . 
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of heat fuch as is produced in combustion. Ore pound of 
hydr deve'ops in burning ab¢ht 60,eo0 heat units #and one 
po of marsh gas 24,0C0 units; in my article eapon this 
pem blished in the Aprl number Qf elfe Nineta nik Confury, 
I that if only one-t eth portion of the gates stréam- 
ing in upon the pcan dud at the [ace of Ico fect a secord 
were combustible gases, they could produce an amount of heat 
more than suffifient to account for the enure solar radiaticn ae 
determined by Herschel and Pcuillet. i 
There is no reason for fu ing that the instreaming gases 
would penetrate beyond ther photosphere ; they won flash 
into combustion whenever their temperature bY adiabatic cem- 
presion had rea the limit of spontaneot ignition without 
the presence of an igniting sobd, a point wh§ch, 1f determined, 
experimentally, would give a «lue to the réal vapour demity of 
the photosphere ; and after reaching the point of disecciation, 
would continue in the meature of ehe abstraction of 
heat by radiation, thus producing a vast accumulation of igneous 
matter of comperatively low density. This would flow on, in 
the manner of a floating body, above the denser gases or vapours 
forming pätt of the permanent body of tHe sub, towards the 
equatorial regions, whence it would're propelled into space at a 
temperature exceeding to some extent that of the inflowing gases 
after compression, but before combustion, thus siding, instead 
of retarding the supposed Solar fan action. e 
The fan-action itself would be produced, po doubt, at the 
expense of solar rotation ; but, in order to appreciate this re- 
tarding Inflnence at its true value, it must be borne in mind that 





the flow of gases once established has only to be changed in 
direction; the velocity acquired by the fon tog 15 simply 
transferred to the outilowing current d an amcunt 


of rotative force sufficient to cover frictional retardation, The 
very interesting lending article in last week's NATURE, regarding 
the solar observations in America, durmg the last ecliprex, now 
published for the first time, furnishes an unexpected and most 
striking corroboration of the solar fan-action which 1 had ven- 
tured to forward as anecestary contequence of solar rotation 
in space sith attennated matter. 

I am well aware that my paper read before the Royal Society 
does scant justice to thore who have devoted much time ard 
mgenuity to the subject of solar physics, and that, moreover, 
many points Sf considerable interest connected with the views I 
advocate have been indicated only, instead of having been fully 
developed ; but, on the whole, I thought it was better to present 
my views In mere outline before an andience well acquau.ted 
with our present Information regarding tolar physics, and with 
only half an bhour's time at their disposal, 3 
The elaboration of such a subject would necessitate the writing 
of a book rather than of a paper, and perhaps Dr. Sterry Hunt, 
who has already done so m to elucidate our t hnow- 
ledge of solar physics, may be induced to extend his labours in 
this direction, C. W, SIEMENS 

12, Queen Anne's Gate, Westminster, April 26 





Silurian Fossils ig the North-Weat Highlands 


My friend, Mr. Hudleston, in bis letter on the Silurian fossils 
in the North-wetern Highlards, states very clearlp a pout 
whichat the present time is of the highest importance to all 
studentsof the metamorphic rocks, If it can be proved ift 
the Durness lrmestone, which contains undoubted lower Sunan 
fossils, is Identical with the sqies in Wetern Suther 
Rosa, which Mr. Hudleston terms the quartro-dolomitic, then 
the so-called ‘ Newer Gneiss” must be more recent than it, and 
tbuf mut be À metamorphosed representative of some part of 
the Situnan series, This would prove ihat NT t regsnal 
metamorphism has taken place in the latter half of The Palmozoic 
period ; and that gts mineral condition will not aid us matenally 
1n determining the age of,a rock which has once been strauft 

But is this identity ; and 1s 1t certainefhat the Durness 
limestone ig more a than the Newer Gneizs series? 1 have 


not myself had the opportunity of infestjgating the css 
region, though I bave examined reveral specimens of ils lime- 
atone; and the condition of there my knowledge, of 


S cases, and of metamorphic rocks in general, fo not 
itate to say that I should req very clear Mratigray hical 
evidence before I could believe the es limestone to undef- 
je the “ Newer Gneiss. 4, The former is no pore tnetamogphic 
arg reveral of the Paleoroic limestowes ; the latter is Always 
considerably, semetinfes rather highiy, metamogphosed. Putin 
. oe e . ee . 
. . é ep » 


d ande 


ehe speciufien—a little to the north-east of En 


e onthe,1 7th, whilst ins oscillations extended 


¿ | - been more*thag*o5 mn.mgn. below [ts avefago galue, 
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Further, although our Lnowledgè doas not at 


t enable 
us to speak dogmati on tbis point, the weight of evidence 
i8, in my opinion, strongly nst the probability of the Newer 


Gneiss series bei s rock. I would even go so 
far as to say that it ıs such as to throw the onus froéa»d: on 


those who its (comperatively) modern date. For five or 
six? years I have working—-I trust without prejudice—at the 
question of th of metamorphic rockseduring which time I 
«have visited typical districts in Cornwall, Wales, Scotland, and 
the Alps ; and in every case have been driven .to the tame con- 
clusion, namely, that wherever extensive regional metamorphism 
exists, the antiquity. of the rocks Is rey t, so that they'are 
probably anterior to the Cambrian NI T fully that 
when the Durness region is “closely, scrutmised, it will be found 
that this fosmliferogs limestone is Bulted down against the meta- 
morphic series, exactly (for instance) as the so-called Devonian 
rocks of the Lizard are qi against the ‘‘hornblende schists” 
of that district, and are a remnant, thus preserved, of a more 
modan and wide-spread series. ny geologist who would 
settle this point for As would be entitled to our gratitude, but to 
do it will no ordinary conjunction of qualifications; for 
he must bea practsed microacopist, a skilled worker m the field; 
and a man who cares for tuth more than for the traditions of an 
office, or even his own meeived opinicns. 
23, Denning Road, Mampstead 





T. G. BoNNEY- 





WITH regard to Mr. Hudleston’s letter on the above subject, 

blished in NATURE (vol xxv. p. 582), I am glad to say that 

am still alive, and able to a part, at least, of the desired 
evidence for connecting the ess limestone with the rocks of 
Assynt snd Exnbol. 

In the year 1858 I accompanied Sir Roderick Murchison, 
while on a geological tour in Sutherland. During our stay at 
In , one of our excurmons led us together up the River 
Tralgul, Opposite the place where the springs issue from the 
miniature limestone caverns, about two miles abofe the bridge, 
I espied the fossils in dispute— “ orthoceratites "— partially 
weathered out of the dolomite limestone from which the stream 
issues. So overjoyed was I, that I called Sir Roderick to my 
side by shouting “ Eureka,” as I was a little in advance of him, 
pointed out the fossils £s siZw, and after hammering them out of 
their bed, handed them to him. The circumstances of the 
achievement are indelibly 1m on my memory. As I only 
saw these fossils in the field, I am not able to tell to what species 
they belonged ; but there can be nodoubt of their nature, aa m 
my attempt to hammer them out of the rock, one of them was 
broken in such a manner as to expose the septe and the 
siphuncle. 

On a subsequent visit which I made to Sutherland, I had the 
good fortune to see the specimen ofe Orthoceras (Cameroceras) 
rongniartii alluded to by Mr. Hudleston as ‘having been 
found in tha upper quutr-rock of Ermbol.” It was in the. 
possession of the finder, the late Mr. Clark, of Ernbol House, 


who kindly allowed me to exammeit. Mr. Clark né a 
me to the place, and polnted out the exact ee e got 
ibol House. 





Cras. W. PEACH e 


30, Haddington Place, Edinburgh, April 24 





e The Maghetic Storms 


. 

THE magnet at the Hew Observatory were a little 
disturbed from II p.m. of the 13th inst? to 7 p.m. of the 
I4th inst. During the 15th they wefe quiet, and remained so 
up to 11.45 p.m.*of the 16th, when the See benis bogan Dy Ki 
increase of the declination, an augmentation pf the horizontal 4 
force, and a diminaton of the vertical force. The movements 
of the declinogneter became gradually more rapid after 2 am. 
er and farther 
from its aki poaition prifcipally in the direction of increased 

on .* 





westerly d 

From 4.3qQ to g a.m. the honzontal force had diminished so 
mueh «hat the truce uently passe off the paper and the 
register was lóst for a While., At this timg*the force must have 


. 
e «* e 
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e. 
the olomitic series the amount of metamorphism, though | * The ménimum of vertical force occurred at 5.55 a.m., when 
the materials ale not f& le for its Production; is consider- | it was about 0°07 units too low. e 
able ; ané the tock hat a generas ce to somo of the From Io a.m. to noon of the 17th the motion of the declino- 
im calcareous which are incorporated with true schist. | meter vas small, whilst the componenjs of magnetic force were 
in Alps. 


rapidly incressing in intenzity, until at 0.15 p.m. both traces left 
the photographic sheet in the direction of. augmented force; af 
this time the declination needle merely oscillated rapidly about 
its ord position, 

The horizonte! force instrument recommenced to record about , 
2 p.m., and the gertical force about 3 45 p.m.; afterwards the 
movements of all three gradually. diminished, and at about 
8 p. m, the disturbance had died out. 

ng the 18th and roth the magnets remainfd unaffected, 
but at 3.45 am. of the 20tlí a second disturbance s»& in, com- 
mencing with a rapid mcrease of declination, the first swing of 
the magnet carrying it nearly a degree to the westward, whence 
it returned at 4.30 a.m. Its mean position was reached at 6 
a m., and then its oscillations became very rapid, and continued 
so until 2 p.m, affer which hour they became lesa; Sat the effect 
of one disturbance lasted until 7.30 a.m. of the arst. 

Both forces were also simultaneously disturbed, but their 
movements were much more limited than on Monday, the ex- 
tremes being 11 the honzgntal ‘oq mm.mgrs., and m the vertical 
0'3 mm.mgrs. only. : G. M. WHIPPLE 

ew Observatory, April 24 
° 





Colour Perception 

WHILE worzing at -plate photography in a ruby light, 1 
noticed that when any lght-cal article, such as the hand, 
was rapidly moved, it appeared of a brilliant -blue, 
in which blue predominated, while, when slowly? moved, it 
appeared of the same colour as the other objects in the room. 
Seeking for an explanation, led me to recognise a new fact about 
colour perception which may be of interes: to your readers, The: 
nof the hand ap blue when if rapid moton was 

ause the continual use of the red light had fatigued ,that pert 
of the retina respansive to ig and the hght reflected from the 
hand impinging for a very time on the retina, was not 
strong enough to excite the sensation of red, but was quite suff- 
cient for blue, the nerves responding to this colour having been 
rendered acutely sensitive by complete rest. To test this hypo- 
thesis, I obtained some dark blue glass and' applied ıt to the 
window of the dark room, removing the red. On Tepeating the 
experiment, theeya with itx bine sense exhausted, saw rapidly- 
moving objects reddish. Now from this it is clear that it takes , 
a longer time to cause a sensation in an exhausted than in a 
fresh It also gives a direct proof of Helmholtz's sugges- 
Hon, ‘‘ actual coloured light does not produce sensations of 
absolutely pure ‘colour; that red, for instance, even when com- 
pletely freed from all admixture of white light, sull does not 
excite those nervous fibres alone which are sensitive to impres- 
sions of red, but also: to a very slight degree those which are 
sensitive to green, and perhaps to & still smaller extent those 
which are senstrve to violet rays” (''Popular Scientific Lec- 
tures," first series, p. 223). These observations have led me to 
an explanation of a very curious phenomenon brought under my 
notice X my friend, Mr. Napier Smith. When? of papec 
on which black spaces have been marked, so that on rotation the 
eye re£elves impressions of black and white too rapidly to notice 
the pattern, but too slowly to combine into a neutral y, the 
rotating card appears to te distinctly coloured, es when 
itis looked at without keen attention, or as we may say 
passively. Al colours may be seen, but red and blue were the 
most distinct to me. I at first thought that the colour might 
arise out of the paper and ink, the former being perhaps tinted 
with blue to whiten it in manufacture, and the,latter probably 
a *dark brown; but on loo times at the rotating 
discs and acquiring the power looking pasnvely the intensity 
of the cofpurs could not be so accounted for. The true 


only made very rough trials, 

eye responda, quickest to eed, so 

will ap reddish, a Wile 

some E crbible cqjJours, 

and 

ue wilt be seen. The 
e. 


slow 
such 
red 
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` rotation, and a large amount of black, because the green 
im ions have time to die out, and the blue (the t per- 


sistent) remgins alone, showing Bke a fine fluorescent layer over- 
lying the disc. I have not at the time, or I would 
attempt to find out the exfitation-perlods for the different Alours 
by this method, and I believe that a finer: mode of "app! it 
might determine the real number of colour-sensations, ow 
of a decision being arrived at between the theories of Young and 
Hering. J. B. HANNAY 


t ^ 


Dispersal of Freshwater Bivalves 
In the latp Mr. Darwin's interesting contribution apon tbis 
subject (NaTURE, vol. xxv. p. 529), mention is made of the fact 
that the newts in Mr. N rd NE 
foot caught by a »mall water bivalve (Cyclas cormea f).” It 
eee worth calling your readers’ attention to a a 
ch occurs in Mr. Knapp’s “Journal of-a Naturalist ” (znd ed., 
p. 316), p in 1829, wherein, speaking of the newt, he 
says: “I have scen the boys in the spring o the yegr draw it 
. up by their lines, a very extraordinary figure, having a 
small shell-fish (7? cornea) attached to one or all of its feet ; 
~ the toes of the newt having accidentally Introduced" into 
the ping shel, fn its on theemud at the bottom of the 
DoT d ecidedly or the of seizure, when the 


the valves entrapped the toes. . *." 
This record, coupled with Mr. Norgates statement in the 
. article referred to, ** pewts migrate at night from pond: to 
, and can cross over obstacles which would be thought to 
E feecosiderable," seems to point to the fact that the disperral.of 
bivalves*by this means is more general than might at fist be 

supposed. : s Frank J. ROWBOTEAM 
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The Horse in Motion 


IN NATURE, vol. xxv. p. sen you notice the publication of & 
. „work entitled *'The Horse in Motion," by Dr. ugs us 
‘remark : "the following extract from Mr. Stanford's 
shows the exact pert taken by eggh of those concerned in the 
investigations.” ^ Will you me to say, if the subsequently 
quoted ''extract" fiom Mr. S "s is suffered to 
uncontradicted, it will do me a great injustice and irreparable 
jury. At the suggestion of'a gentleman, now residing-in San 
Francisco, Mr. Stanford asked moif it was posible to photo- 
graph a favourite horse of his at full speed. I invented. the 
means employed, submitted the result to Mr. Stanford, and 
- accomplished the work for his private gratification, without 
remuneration. I subsequently suggested, invehted; and patented 
the more elaborate system of investigation, Mr. Stanford pa: 
the actual. necessary disbursements, erc/useoe of the value of my 
, time, or my personal expenses, T patented the apparatus and, 
co the resulting photographs for my-own exclusive 
benefit, Upon the completion of work Mi. Stanford 
sented me with the apparatus, Never having asked or ved: 
any payment for the photographs, other than as mentioned, I 
accepted this as a voluntary gift; the apparatus under my patents 
being warthless for use to any one bat myself. These are the 
facts; and on the bases.of these I am preparing to assert my rights. 
449, Strand,, W.C., Apa 26 J. MUYBRIDGE 
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DAILY WEATHER CHARTS IN THE NORTH 
: ATLAMTIC 

WE append to this notice one of the most important 
statements hitherto issued from the Meteorological. 
"Office, from which it will be seen that the Meteorological 
Council have,resolved to undertake the ion- of. 
Daily Weather. Charts the North Atlantic for tl 
thirteen months, commencing next ‘August. The scheme 
will, without doubt, call forth a co-operation equally hearty 
on the part of the owners, eaptgins, and officers of sailing 

vessels and steamers which cross the Atlantic. 
The figures of the wreck for the four years ending 
with June, 1880, show a Striking diminution year by year, re- 
i totals in a steady reduction from’ 


> 





part of this gratifying result may 
to a gradual improvement in wéathersforecasting &nd to a 
more intelligent attention pow. generally given tosobserva- 
tional and instrumental indications, of toming storm by 
those who man our ing boats and coasting vessels. 
That much, howeyer, remains to be done in some 
quarters by di ing even the merest elemen 
notions of the subject was shown by the lamentable 1 

of life on October 14, 1881, on the morning of which day 
whole fleets of boats left the harbours and stood out to 
sea. in the face of a barometer which had, during the 
previous twelve hours gone down, more tbangan inch. ' 

The object aimdti at, is better and fujler infarmation, 
than is.yet possessed as to the org eve enn and 
progressive movement of the storms which occur over the 
Atlantic. This information will not only immediately 
benefit seamen, hut also promote the science of meteoro- 
logy, and thus tend dier to hs improvement of the 
weather forecasts and warnings issued ta the 
British coasts by rendering easier and more certain the 
interpretation of the. first indications of approachin 
changes noted at the western stations in Ireland aid 
Scotland. The commencement of observations in 
August next, has been happily chosen, it heing then that 
observations. also begin at the international Arctic sta- 
tions, which have been planted by different nationalities 
in Kamschatka, Siberia, Nova Zembla, northern Scandi- 
nàvia, Greenland, and Arctic Norgh America. There 
will thus be brought to bear on the examination of the 
Atlantic storms a fulness of information gathered from 
these floating and stationary. observatories which will so 
largely extend the field of observation chiefly on what 
we mer call the weather-side of Europe, not hitherto 
attainable, which cannot but be pee of solid ad- 
van So OU Men PO on, and to all whose 
Mann di interests may eerie by a knowledge 
beforehand of weather changes. 

The. Meteorological Council, however, act wisely in. 
waming st being over-sanguine as to the importance 
of the results to be-obtained by'the inquiry they are about 
to undertake. No decidedly great step is kely to. be 
taken in the im ent of weather forecasting, as re- 

time and precision, until either of two, thi be 

one, namely, till either a cable be laid to Newfeundland, 
wid Faro, Iceland, and Greenland, or till science has 
taught us to moor a ship 700 or miles out in the 


Ajlantic, as a. floating meteorological observatory, con- 
nected by, cable with the west of Ireland. 
, The o ions of the temperature of the surface- 


water of the Atlantic it is Fiuposed to make from the 
oe northwards, is one of the most important features 
the investigation. #®y these ob ons, continued 
widely and uninterruptedly over a space of thirteen 
months, the great practical question of the bearing of 
the temperature the surface-water of the Atlantig, 
particulgrly between lat. 30° and 50°, on the character of 
caming seasons, can be investigated, and different aheorles 
on tbe subject be put to theeproof. To take an example ^ 
—it has been inquired (NATURE, vol. xxi. p. 142) whether, 
hist A peas of the Atlantic to the south-west of 
the Bri Islands, is decidedly above the normal tqm- 
perature af the season, it does not fpllow? owifig to the 
larger evaporation and,other"resulting effects, that Atlantic 
storms take a offre. Southerly course than usual in thir 
passage across Europe. If the storms of ‘any iculan 
winter pupus an easterly course to southwa of th 
"British Islands, that winter will, like^thg winter. of ,18 
71, be.a severe one; but if, on the other hand, these 


r= 
fairly*be claimed as due - 


storms pursue a course to the-northwagd, the winter will e 


partake more or less of the-mildngss of the winter. we have 
just passed. through, Since the character ot. the; season 


sulting as the 
1805 in 167077 to 1 in 1879-80, or legs than hafi thelosses,| thus depends an the line followed by the atmospheric 
and ties E ing attributable tp causes corfhected | disturbances which ocefir, it resulta ifthe Pack sithe 


with the 


ei raund the British coasts. lo small | storms be dependet on 


the amgunt o 
. 


cyapotatjon wom 
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1am the tic, the general, gharacter of the weather of any 
- Coming season may be foretold. . d 
"E e fllowin tement has been issued from the 
Meftorological g de, "London :— - 
prs - “The Meteorological Counci propose to undertake the 


preparation of daily weather of the North Atlantic 
Qcean for the thirteen months beginning*on August 1 in 
he present ear, and ending on August 31, 1883. 

* * [t is known fhat the changes of weather which 
we experlence are in general caused by atmospheric dis- 
tusbances, w. travel more or less rapidly, and undergo 

f more or less nifodification during theig . By far 
; «he larger number of the disturbances which visit the 
British Islands arrive on our shores from the Atlantic 
Ocean, and our earliest information as to any impending 
change is confequently derived from telegraphic reports 
from the Atlantic coasts, especially from the British 
stations at Stornoway, Mullaghmore, and Valentia, and 
óccasionally front the Continental observatories at" Roch- 
- fort and Corunna. But ef the origin and previous history 
6. of these systems we have ho sufficient knowledge, except 
“+ ina few isolated cares. 

“The Meteorological Council believe that any syste- 
matic information which can be obtained as to the origi 
‘development, and laws.of motion of the atmospheric dis 
turbances which occur over the Atlantic Ocean would 
promote the science of meteorology and be of immediate 

nefit to, seamen traversing the Atlantic Ocean, and 
would tend directly to the improvement of the forecasts 
and storm warnings issued to the British coasts, by ren- 

. | dering the interpretation of the first indications of ap- 
. proaching changes observed at the western meteorological 
stations more easy and certain. 
f “ The importance of a systematic study of the weather 
; of the North Atlantic Ocean has lofg been recognised, 
: and series of daily synoptic charts; more or less re- 
sembling those now in contemplation, hare been’ prepared 
at various times, not only the Meteorological Office, 
but also by the Association Scientifique de France under 
- the guidance of Leverrier, by Capt. Hoffmeyer, of the 
^ Danish’ Tene aa Institute, by the Deutsche pl 
Warte, at amu and (as a t of & wider by 
~- the Chief Signal Office of the Gaited States. < But none 
of these Charts, however valuable in other respects 
supply. adequate materials for a satisfactory discussion o 
Atlantic weather, chiefly on account of the small number 
- of the observations upon which they are founded as come- 
pared with the magnitude of the area over which they art 


** Evidence of the interest attaching to-the connection 

- between English and Atlantic ther is afforded by the 

' ^ efforts which have.been made d the last few years 

. + by the proprietors of the Mew York Herald to transmit 

. to Pogi from America telegraphic predictions Qf ap- 
- . pæaching disturbances, which (it is presumed) are founded 
i on the Its of vessels arriving in America fem the 
eAtlantic*Óceat, Reports such as these from a large 

œ numberof vessels would be of great value; but the pre» 

: dictions taken by themselves cannot be utilised in a 


. Ee igation of weather. UR e an 
i i e eorglogical Couficil gratefully acknowledge the 
* a large measufe d 


1nvaluable hap whid they have bitherto 
from seamen and the shipping ingerest generally. 
But as the object now proposed cam only be achieved by 
+ the voluntary céoperation of an increased number of ob- 
B severs, they feel justified in making a special appeal for 
M assistamce to the ewners, captains, and officerseof ships, 
ae and especially to the great companies whose steamers ply 
5 * befwegn this county and America. In a science which, 
like meteorology, is still fn its infancy, every advance is 
-" attended with great dffffulties, and the Council are m 
zum awaIe that t woyld be easy to be sanguine as to the 
: bacc UN eS m De o ined eby the inqui 
: which they are about td gindertake. ut having 
. . ea 
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-which we think might have-been included in 
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te the logs of life and property occasioned by storms on 
our coasts,’ they feel confident that their proposal will 
commend itself to the public gegerally, and will:insure the 
actiwe co-operation of those of the community for ^ 
whose benefit it 1s primarily intended. — ' ; ' 

“It is proposed to ask for obsérvations of the baro- 
meter, of open air and sea-surface temperatures, wind 
(diregtion and force) and weather at 8 am. and noon 
each day, with the position of the ship at noon. 

“Forms for "recording the observations will be sup/ 

lied by tbe Meteorological Office, 116, Victoria Street, 
ondon, S.W., on application to the Marime Superin- 
tendent." i e 








PISCICULTURE IN THE EDINBURGH.. 
7 FISHERY EXHIBITION . S 
I? was a happy thought of the promoters of ehe Fishery - 
Exhibition to secure the Aquarium for the use ot. 
their visitors. Although it is on a small scale, it adds 
largely to the amenities of the ition, and must prove 
anovel si to many, inland visitors, At most of the 
French exhibitions, and at*Arcachon in particular, 
an*aquarium proved one of the greatest of the many 
attractions ided for the thousands who came to the 
chalet which contained the general exhibits. It must be 
confessed, however, that the French made more use of 
their aquarium than the directors of the Edin h 
Exhibition seem inclined to dp—we miss some of-the 
wonders of the deep in the pe of “fancy fishes," 
the present _ 
"show." There is one exhibit, however, which helps to - 
make up for numerous deficiencies; we allude to entry. 
No. 23 1n the Catalogue, which is as follows :— E 
@ Mucynski, Constantine, St, Petersburg, -> _. Qa 
10,000 live fry of the i nus Bacri (Sigue), 
. sent from St. Peenf?hg to this Exhibition (see in 
Aquarium). . N E : 
There is much more in this simple entry than all at 
once meets the mind's eye. The fact of these young fish 
being in Edinburgh signifies a piscicultural feat of gieat 
importance. That impregnated fish eggs can be, and 
have been forwarded to great distances we know, but, as ` 
regards young fisb, it has hitherto been a pretty genera! - 
opinion that it would not be safe to send them a journey 
that would occupy a longer period than from twenty to^ 
thirty hours, ow we are disillusioned as to that : in the 
Waverley, Hall, at Edinburgh, we see ten thousand young , 
fish in a healthy and lively state, that have come Von 
place which is two thousand miles distant. 'The problem 
of supplying these young fish with air going their long 
journey was solved in a very simple way, a tube of 
small diameter being inserted in the cork, whilst the 
shape of the great bottle (a carboy?) in which the fish 
travelled, insured the constant motion of the water. At 
all events, in whatever way this feat was accomplished, 
the young fish arrived in safety, the percentage of deaths 
being of no consequence—not 3 per cent, we believe. 
In connection with this Russian gift, a vexed question `,’ 
bas arisen at the Exhibition. Put in simple form, it is; 
Now tbat we have got these fish, what use can we make 
of them? Itis quite clear that we cannot return them to 
Russia; and whether it would be safe to add them to'the , 
stÜck of any of our lochs bas gà rise to much contro- - 


vers$. It was first of all proposed to place them in Loch- 
1 The wreek return published by the Board of Trade*for the year ending 
880 (C the last gives on p. so the following Het - 
Ta (C modit dus OMIM S cinsas coidei with the ' 
weather :— e 
Total Minor 1 
anaig S = 
-æ 106 ee: œ~ Ow 6. 
E: utei La o5 ge 108 — THR m ^ 355 
Other os — - 10$ vue 405 ow i 
Totals ne Be E] æ 813 e sol 1 groes total 
3» 1 78 di p: —-— 227 e 761 "" 11,109 ; » 
^s i 78 =e 1gb . 389 e 1,00& .- 499  »» 
M 1 eom I "e 07 m MesB m nos » E 
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leven, but, at such a prospect, anglers have alarm, 
fearful lest the newcomers, when they have attalhed their 
full size, may devour the “ finest trout in the world "— 
Salmo tevensis—a fish which been compared with 
the Fariq lasxanus of the Lake of Geneva; and in? con- 
uence of this opposition of the anglers, the Coregéni 

i bably find a home in Duddingston Loch, near 
Edinburg which, however, is much too small for such a 
large n of fish. Why not place the Russians in 
pome of the lakes of Scotland, which already contain 
similar fisb, in the town loch of Lochmaben, for instance, 
the home of the Verdace, or in Lochlomond, where may 
be seen the*Powan f Or some hundreds of them might 


„be sent t® Loch Neagh in Ireland, which contains the 


Pollan. Hoping that a suitable home may be found for 
these finny treasures, it will be interesting to note their 
Em to ascertain when they breed, how long it 
is till the spawn comes to life, and at what age the 
become reproductive. : ' 
The Edinburgh Exhibition is undoubtedly indebted to 
Sir James Gibson Maitland for a good show of young 
fish ; “live Salmonidz artificially reared,” at his exteh- 
sive fishery of Howietoun near Stirling, where there is 
accommodation for the hatching of many millions of ffsh 
eggs. Sir James has directed his attention chiefly to the 
breeding of the trout of Lochleven, in which he has been 


, exceedingly successful'alio salmon, and the common 


trout of the country, as well as the .S3/yio Fontanalis ‘of 
America. Howietoun is a commercial fishery, from which 
supplies of fertilised and ''eyed ova” of the fishes 
named maf be at a given price. The proprietor 
has an exhibit in the Waverley Hall (No. 168 in Cata- 
logue) of hatching and other apparatus incidental to ths 
pisci operations carried on at his fishery. It has 
been found in the course of the routine work at Howse- 
toua, that it is possible to transport eyed-ova with perfect 
safety to any part of the Unite Kingdom, and apparatus 
are shown suitable for the transport of large trout, pro- 
viding for the automatic a#ration of the water by means 
"of a wedge of perforated zinc in the lid; there is also 
showna ‘ -case for transport of ova for lorig dis- 
tances, with air chamber, ice tray, and ventilation of ova.” 
It may interest persons interested in Pisciculture to know 
.that the chief food supplied to the young fishes at Howie- 
town is horseflesh, three or four horses being used every 
week; the Lochleven trout are fed on clams procured 
from the Firth of Forth, and Sir James Maitland. we 
believe, is also growing snails for the purpose of feeding 
the young fish. . 

, It may, we think, be taken for granted that the piscatorial 
feat which we have recorded, the transport of the fry from 
St Petersburg to Edin h will give such a decided fillip 
to piscatorial operations of all kinds as may prove bene- 
ficial ; there are many barren sheets of water which might 
be advantageously populated with some one or other of 
the many species of the finny tribe, whilst proprietors of 
lakes or rivers which are tending to barrenness cannot do 
better than restock them with ty of the far-famed Loch- 
leven trout, or of the S, fo is of America, the latter 
for running streams, the former for sheets of water of 
some magnitude: : : f 





THE EDINBURGH CHAIR OF NATURAL è 
: HPTORY : ja 
ROF. RAY LANKESTER, who has resigned the 
Edinburgh Chair of Natural History, Which he 
accepted a fortnight ago, hfs requested us to publish the 
following statement :— ° 
I have elsewhere sjated the reasons which have led 
me, with very great and after anxious considera- 
tion, to withdraw frbm the honourable positioseof Regiut 


Professor in the Edinburgh UnivedMity, before agtually* 


entering uponethe duties of the offe. . They, briefly 
Stated, amount to this—that I had fofmeq'a "mistaken 


estimate as to the extent to which thè Professor's Hin 
would be occupied, the appliances at posal, an 

the security of his Emol ts. For this mistake I am 
anxious to state that I accept qhe*painful respebsi- 
bility. At the same ti I desire to say to those to 
whose support and in jn the matter I have been and 
remain so deeply indebted, that the warmth of the con- 
test, which has occasioned no small expenditure oftime and 
trouble to them —expenditure which J must ever remember 
with itude, and unfortunately also with deep regret— 


explains and, I hope, may be considered a excusing tbe 
eee “the desire ^ 


tardiness of my arrival at a correct estimate pf 
ability of exchangfhg my position in Logdon for that in, 
Edinburgh. , EN . 

I have also to explain that if was solely a desire to give 
the legst inconvenience possible to the authorities, which 
led me to communicate my eo and the reasons 
for it, to those whom it affected, wrthout any delay. -It 
has been pointed out to me, that my actiqn may have 
ap ab and wanting in consideration for others. 

I should wish, on the other hang, to say that the reflec- 
tion that my resignation must cause considerable disap- 
| pointment, and even amnoyance, to t whom I had 
most reason to spare such feeling, led me to hesitate 
in taking action, until the necessity for making arrange- 
ments both in Edin and in London, was so pressing, 
as to make the immediate statement of my intentions, to 
all persons concerned, imperative. e - 

Lastly, I should wish to state tbat I should find my 
regret for the present occurrence greatly increased, were 
it supposed that I do not Morum the dignity and im- 
portance of the University of Edinburgh, and the high 
position of its professors, I can only say, that [ am 
sincerely sorry that circumstances should render it, in 
my opinion, desirable to WU the honour of entering 
upon that association with the University which was con- 
templated, and of working with coll es for whom I, 
in common with all men of science, have the greatest 





and*esteem, and amongst whom I am proud to 
pea paol friends. li E. RAY LANKESTER 


ON THE RELATIVE RESISTANCES OF LAND 
AND WATER TO WIND CURRENTS 


I5 1878 I received a grant from the Government 
Research Fund for the purpose of ascertaining the 
lær of variation of wind velocities at different heights : 
amd I found that the curves traced out by the velocities 
in relation to the heights were most nearly represented 
by the formula V= v J TL mE where A and A re- 
present respectively the heights m feet of the high and 
low level stations above the ground, and V and v the 
five velocities at those levels. 

lhare since then -been making observations with the 
view of &scertaining the relative resistance of land and 
water to the aérial currengs. 


results in the meantime, as they may be interesting. 
. 


e ° Sad Water. i 
6" waves ... 12°38 :138 fhiles per houg = 1« 1°08 * 
6" ,, 13°65 1 147375 u o?» or: 1°06 
4 lja e TQÓ: 919 noe —I:SUI5& 
Gras «Water " 
9" wy 84 :107 » n -—":1r27 
» e IO'I3 : 14°75 » a” = 1:1456 A 


k The velocitief given are the means of observations 
taken every five minutes for about an hour. e 


These observations are e 
very far from being complete, but I give the foWowing © 


From this it will be seen that the resistance is least for ° 


water, somewhat greater for smosth sand, and greater still 
for grass, Farther observations ùre not only required or 
this subject, but also on the velocity of the wiad over the 
Water in relation tq thé height of the waves. , 7 
EdinBurgh, April €8 e THOMAS STEVENSON 
ae * * *. 
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— `. TLLUSTRATIONS OF NEW OR RARE ANIMALS | fest desqibed by Dr. Gray so long ago as 1839, 18-a 
IN Ee ZOOLOGICAL SOCIETY'S LIVING scarce af little-known species, and the present example is 


_ ROLEECTION? . 


SA orn VI å 

g. L JARDWICKE’S Po Memignlea Hard- 

: H trickii).— The Viverridze, or Civet-cats, form a 

Well-marked family of carnivorous mammals peculiar to 

e the tropics of the Gld World, and mostly confined to 

-` Southern Asia ‘and Africa, though one or two of them 

ogcur in the seuthern parts of Europe. One of the finest 

and. them is the True Civet-cat (Viverra civetta), 

» the ds: of which the old-fashioned perfume 

e od known as civet mu cad the Genets, Ichneumons, 

and Mungooses are well-known members of the same 

family, examples of which aie always. to be seen in the 
A Zoological Society's Collection. . 

, Amongst the rarer ant less familiar forms of the Vi- 
verrine groups is, the “curiously-marked animat which 
we now figure (Fig.,17) from a specimen received by the 
Society-in October, last ygar. Hardwicke’s Civet, though 


Societys living specimen, this animal 13 ‘excessivly ‘shy 
-and ing in disposition, and a tly does ngt leave 
Ke retreat voluntarily except at night. When handled, it 
ejects a highly acrid and:s -like secretion frorfi its anal 
ue * The length of the pody in the example figured 

L © Is aoe ee and that'of the tail about 18 inches. 2) 
"s : 18. The Warty-faced Honey-Eater (Meliphaga phrygia). 
] —No group of animals is more hodierni die ecu- 
me list fauna of Australa thah fhe great -famuly of Honey- 

Eaters (Méliphagicke), of which upwards of sixty specie 

~ bejonging to many different gexera,eare distribu 

throughout the len and breAdth of that Continent. 
But ough the Honey-eaters are so common'in Aus- 
walia, and there is an extensive importatipn of ¢iving birds 
` from Sydney another Australian ports every year into this 
A country, very few of the Meliphagida have yet reached 
' , © WPurepe alive. Almost the only ‘Honey-eater habitually 


imported E D th so-called Parson-bird (Prosthe-. 
ee 


s "maders Nove Zeelastiiz) of New Zealand, which is much 
e vejigd in that colony as a cage-Qird, and thus finds igs 


i R &- Cont nuod from r. 7 
e 7. B e b "^, , 


. . " 
` 
a. ee e e. [7 








believed to be the first of itf kind ever brought alive to 
this country. In 184a M and Schlegel gave ‘an 
exceflont Sure and desciption of this animal, under the 
name of Viwerra boiei, in their great work upon the 
Natural ‘History of the colonial possessions of the 
Netherlands. Their specimen was obtained ‘in South- 
Eastém Borneo by Herr Henrici, and sent alive to the 
Gardens of ‘the Zoological Society of Amsterdam. Hence, 
wi esce a was transferred*to the National Museum 
of Leyden. uller adds that he never met with this 
Civet-cat himself duri 
Eastern Archipelago, 
to its habits. 


his extensive travels in the 
had received no information as- 


Hardwicke's Civet-cat was also and described 
by Eydoux and Souleyet inthe “ Zoology” of the voyage .* 
of the Bonite in 1841, under the name Zewfea/e sebra, 
but in without any information as to its its, not 
even de locality of their specimen being stated. 


So far as bas been ascertained from the Zoological 





v 


way not unfiequently to London, The fact is, that the | 
organisation of the .-Honey-eaters, being adapted for an 
active and wandering hfe, in perpetual search of the 
nectar of the flowering-trees which their pencilled tongue - 
so admirably its them to collect, does not render | 
them very suitable subjects for captivity, and it is only” 
recently that means have been found to preserve these ^ 
birds alive and ın good health in cages. It has thus . 
happened that almost the only one of the vast tnbe of 
Australian Honey-eaters that has been exhibited in the 
Zoological Society's aviaries 18 he present*species, which’ 
we wow figure (Fig. 18) from fou? examples lately received 
from Neg South Wales. eot 
In hus great work on the (‘Birds of Australia,” Mr. 
Gould tells us that the Warty-faced Honey-eater is not 
only one of the handsomest of its tribe, but also one of 
the most beautiful birds irfbabitingeAustralia, the strongly 
ntrasted tints of its black and yellow plumage rendering 
fa most*eonspicugu£ and pleasing Object, particularly 
seer . 
'Al ough very, Benerally distributed, it8 presence ap- 
` : 
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pears to be dependent upon the: state of the Fyicalypty 15 known, ‘and which is singularly different from every 
upon the blossoms of which it mainly depends" for sub- | other member of the Analidæ; sq different, m fact, 
sistence ; it is consequently ónly to be found in any parti- that although like Bonagarte, he has placed, it next 
cular locality during thg season that those trees are mhlos- | to Zrismatura, he believes its aljanct to that form is 
som. It generally resorts to the loftiest ; . " ^ 
and most fully-flowered tree, where it A 

frequently, reigns supreme, buffeting and 
dn every other bird away from its ' 
pale iate neighbourhood; it 1s, in fact, 
most pugnacious, evincin icular hos? 
tility to the smaller Me/tphagide, and 
even to others of its own species that ma 
venture te approach the trees upon whic 
two or three have taken their stations — . 

Mr. Gould further tells us that the nest 
of the honey-eater, which is usually con- 
structed og the overhanging btanch of a 
Encalypfin§, is round, cup-shaped, about 
five inches in diameter, composed of fine 

ses, and lined with a little wool and 

ir. The are two in number, of a 
deep yellowish buff marked all over with 
indistinct spots and į ar blotches of 
cchestnut-red and dull purplish grey, par- 
ticularly at the Jarger end, where they fre- 
quently form a zone ; they are eleven lines 
long, by eight lines and a half broad. 

The stomachs of the specimens killed 
by Mr. Gould were enwrely filled with 
honey i insects, however, he says, doubt- 
i orm a considerable portion of their 

et. 

The examples of the species now in 
the Zoological Society's Gardens are four 
in number, and apparently form two ‘pairs, 
But there is little or no extergg] difference 
between the sexes, They are lodged in 
one of the large cages at the back of 
the ''Insect-house," and show every 
sign of good health. It is even hoped that ae a ee 
they may nest and breed in captivity. 3 

19. e Lobed Musk-duck (Bisiura 
lobata).—Water-fowl have always formed 

' a favounte portion of the Zoological So- 
ciety’s living collection, and a consider- 
able number of species of swans, ducks, 

- and geese of various sorts have from time 
to time reproduced their kind m the ponds 

and inclosures in the north garden. Many 
of these have been introduced by the 

Society for the first time into Europe, and , 

have thence found their way into the other 

Gardens on the continent. 

-Owing to the great success which has 
attended their efforts in these directions, 
the Society are always ially anxious to 
add new species to this branch of their 
living senes, and it is with satis- 
faction that every new addition to the 
already long list of *"'acclhmatisable ” 3 
Anatide ıs announced in their journals. * 
The species which is now portrayed (Fig. 
19) is certainly one of the most remark- 

e that they have yẹ? procured, and 
although perhaps not hs) to be “ac- 
climatised? at present, 1s well .worth 
examination as being rémarkable even 
amongst Australian animals, for eeveral 





Fic, &.—Warty-faced Honey Eater 





very abnormal featurgs in it» structure. e : . 
Mr. Gould, to whose great works every peque erage. i b ° 
writer upon the mammals and birds of Augwalia mus | but a ing one. “There i$ something abqut thie 


not fail to turn for information, teÉ& us that thegMusk* | extraordina ird," 
" 1 ry bird,” Mr. Gould continues, (which re- 
duck belongs woa genus of which only a single species | fninds one ofeth¢ effrmorants?; yet fo  prnithdldtist 
e > * . . . LÀ e 
e e . * 


ee e : a m: e * ee 
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¥ould, he presumes, associate it with those birds. “Like 
mni many other of these antippdean forms, ir must be regarded 
. as an anomaly ; if is, in fact, a Bisiura, and nothing 

ae far lt standg plone.” e 
si Musk-duck a lengthened, stiff, and leather-like 
appendage hanging from th der surface of the bill, 
and is the only member of thé ily which possesses this 
Singular structure. * Its ened taif, composed of 
,_ twenty-four narrowed and stiffened feathers, is, no doubt, 
. mos eo to*it in swimming and diving. The 
- emale does pot the chin-lobe; and is much 
the male bird. A 


. The Musledfci is widely distributed on the Australian 


tells us, it uents the bays and inlets of the sea, the 
upper parts of rivers, lakes, and secluded pools, “More 
than a.pair.aré rarely seen at one time ; often a mm 

i urite poo 


af he Menus of an eel to the celebrated naturalist 
Valisneri, who sent an account thereof to th Academy 
of Bologna. Prof. Valsalva to have doubted the 
correctness of this discovery. Phe discussion continudd.. 
Pietro Molinelli offered a large reward for a gravid eel. 
In 1777 an eel resenting the same appearance as the one 
oe by Valisneri was sent to Prof. Monti, who, | 
being {ndisposed for the investigation, gave ig over to a 
set of his favourite pupils, among whom was Camillo Gal- 
vani These students pronounced the anatomical appear- 
ance to be the same as described by Valisneri, and the 
specimen wes sent to Prof. Mondini for his opinion, 
ual à ; | which was published in the Bologna Academy's Transac: 
whero it lives a life of complete seclusion, depending for | gions, to the effect that the ovary described by Valisneri 
>-<- its food and for’ its preservation from r upon its | was only the swimming bladder in a diseased condition. 
powers of diving rather than upon those of flying. It is | But in ‘connection with this opinion Mondini gave and 
very difficult to shoot, as “it dives instantly a gun is fired, | illustrated by magnificent plates a good description, and 
so that the shot has hard] time fo reach it. demonstrations of the true ovaries of the eel as found by 
The male exautples of curious duck were purchased | hifnself, This classical work of Mondinj has been often 
by the Zoologieal Society on February 8 last. were | overlooked. Later, but quite independently of Mondini, 
, not in good condition when received, and though the | the ovary of the eel was discevered by O. F. Muller 
utmost care was taken of them, one of them is since dead. Spallanzani's investigations in 1792 threw doubts upon ` 
The other may be seen in one of the tanks at the end of the discoveries of Mondini and QO. F. Muller, so t 
the Fish-house, — * : when Prof. Rathke in 1824 degcribed the ovaries of the. 
` eel as two cuff and ollarda organs on both sides of 
the backbone, he was everyw enter A E 
7 ^ S a large extent to the present y) regarded as _ dis- 
DE THE LIFE HISTORY OF THE EEL coverer. The first picture of a ovary, after that of 
. ADD persons interested in the. Inystery that until quite | Mondini, and the first plate of the míicioscopical appear- 
i recently hung over the life-history of the -eel, will | amee of the egg of the cel was published in a dissertation 
find themselves under great obligations to W. Brown | by Hohnbaum Hornschuch in 1842, and the question of" 
- Goode for the very able and exhaustive account which he | the ovary of the eel may BPregarded as definitely settled ' 
has quite recently published on this subject in the Bulletin | by the publication by Rathke, in 1853, of a description of 
of the United States Fish Commission, based upon the | a gravid female ecl, the first and only specimen of such 
scholarly work ot Jacoby, and from which we abstract the | which had come up to that time into the hands of an 
~ following. The number of species described by some investigator. . 
- authors ıs very large. Dr. Gunther would seem to récog- The search after the roe in the eel was of much later 
nise only about twenty-five. Dareste still further reduces | date. In 1842 and up to 1872 the researches of several 
the number, making but four species in the genus Anguilla, | observers were unrewarded with success. È . 
A. vulgaris, occurring OPE the northern hemisphere Of the various mistakes made in this investigation Dr. 
in the New and in the Old World, A. mowa and A. Jacoby gives us an interesting account. In the meanwhile: 
: sarsmoraia in the Indian Ocean, and 4. megalosioma ip | the late Dr. Syraki, the Director of the Museum of Natural 
~ Oceania, and he further declares that even between these | History at Trieste, had undertaken, at the request of the - 
* four the boundaries are not clearly defined. The habits of | marine officials at Trieste, to determine t.e spawning- 
the eel are still not quite understood. So far as is known, it | sime of the fishes of this region, and he devoted a good 
, i5 the only fish, the young of which ascehd from the sea to | dealof his attention to the smaller eels. On November 
attain an imperfect maturity, ang return to the sea to | 2 , 1873, Dr. Syrski found in an eel, now preserved in the 
it their spawn. The economical value of the eel as Museen at Trieste, which was fifteen inches long, a com-. 
, & food fish has been now well established, and they easily | pletely new organ, which had never before been seen 
. admit of*being artificially introduced into lakes and eivers. | within an eel by any former investigator, although tens of 
Tae reproduction of the eel has from the days of Aristotle | thousands of eels had been zealously studied. — Syrski 
given rise to the most wonderful conjectures an asser- | published his discovery in the Proceedings of the Vienna 
4ions, leaving out of questlop such old theories as that Academy for April, 1874, and, according to all the re- 
œ the eelsare generated from dew, slime, horsehair, and frorh | searches up to this time made, there would seem the 
the skins of old eels, it has been a matter of -dispute, for | highest probability that this organ of Syrski is actually, . 
7 centuries whether the tel is an oviparous ora vi parous.| the long sought, but immature male organ. The investi- 
~ anittal The wproduction® of the eel was a mystery to | gation cazinot be said to be complete until the nce 
the learned Greeks. * While they knew that other fishes | of spermatozoa is determined ; but the regent istovery ` 
depgsited their eges, no discovery ofthe eggs of eels was | offsuch in the similar spermmariempf the conger by Dr. ` 
ed ever made by them. The Greek poets solved the mystery | Hermes, of Berlin, is a strong confirmation. e eels 
. * in an off-handell way; for as they were in the habit of with the Syrskian organ are smaller than the femal and ~ 
v2 assigning to Jupiterethe paternity of all chifdren not | are to be found only in thesez «nd brackish water. hey 
‘claimed by fathers, so they attributed"the pro- | have a short and Shagply-pointed snout. Their dorsal | ` 
` genitorship ofthe eels to the same Jove. f fin is less broad, and not sq high'as in the females, | 
*~ With the revival Sf the study of the natural sciences in | This disfovery of Syrsk: drew fttention anew to the . 
the sixteentbe century, wq*find that investigators turned | sglution of the eel prob Among others, the German 
. their attention with greàt ardour to this special subject, | Yischerei-Vtrein in Berlin offered a reward of 5o marks to | 
k and, guch rerfowned investigators asefildrovandi, Rondtlet the peiSon who sh frst find a gravid gel sufficiently 
and Edvini published elaborate treafjses 6n the genera- | developed, to satisfy Prof. Virchqw of the’ fact. Herr 
" ES e . œ . . ` 
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Dallmer, of Schleswig, Inspector of Fisheries in thay -abruptly interrupted by his summary dismissal from 
province, offered to tensile paa E., Berlin, | Augmentation Office on December, 5, 1835. Me had 
and in 1878 he published $n interesting report of the ventured to call in questign, and that in the sjngularly 
proceedings. Quite ond aH his ezpectatiótig his | emphatic manner which cha erjsed him dife, 
wishes had been made’ known by the press to tbe | the competency of his official superiors, and had irdi- 


regions between the Rhine and the W chsel, and from 
the Alps jo the sea. The number of letters which he 
received at first- gratified him, next surprised him, and 
finally so terified him, that at last he mas oblig&d to 
refuse to atterd fo communications. Prof. Virchow also 
received an incredible amount of letters from all parts of 
Germany, aad in a little time Prof. Virchow too was com- 

. felled toepublish a: notice urgently Dallaire 4 no more 
communications to be sent to him, for that he did not 
know what to do with those he had got. 

Althcugh a few links are still wanting to complete the 
chain of the life-history of the eel, it may be most safely 
assumed the eel lays its eggs like the majority of 
fishes, and further, that, like the lamprey, it only spawns 
once and then dies. It would also seem most probable 
that the spawning takes place only in the sea. Eels 
placed in land-locked ppnds, though they increase in size, 

. never, it is well known, increase in numbers, The 
important problem still to be solved is, do the male eels 
ever leave the sea and enter fresh water, Dr. Jacoby 

"found male.eels in the s of Commachio, where the 
water is brackish, and these must have ascended in the 
mounting as fry, and then, probably, at the approach of 
sexual maturity, descended with the females to the sea. 
Dr. Hermes found some 11 per cent. of males among eels 
“taken at Willenberg on. the Elbe coast, 120 miles from 
the German Ocean;and no males whatever at Havelberg, 
twenty or thirty miles higher up the stream. Thus the 
numerical percentage of males to females was in propor- 
tion to the nearness to the sea. . 

In connection with this subigct the valuable observa- 
tions of Dr. Hermes on the conger, made Mua ey in 
the tanks of tbe Berlin Aquarium, may well be alluded to. 
Dr. Hermes found the reproductive orgun in the con 
very similar to those as.now supposed to exist in the 
common eel, and in the comparison of size the relations 
remain the same. The male congers are much smaller 
than the females. ` 

* Space will not allow us to do more than refer to the 
journey of Dr. Jacoby in 1877, from’ Frieste, by way of 
-` Ravenna, to` Commachio; nor'to his account of the 
sterile females of a delicious flavour, known as Pasciuti ; 
but we would st that no more satisfactory or useful 
work could be translated than Jacoby’s “History of thé 

Eel: with an Account of the Celebrated Eel Fishery of 

Commachio ;” which was issued from the Berlin firm of 

August Herschwald, not very Jong ago. 





SIR’ HENRY COLE, K.C.B; 

HENRY COLE, the eldest son vf Captain H 
.4 "Robert Cole, was born at Bath, on July 15, 1808. 
On January 12, 1817, he was admitted to Christ s Hos- 
ital, where he remained until April 9, 1823. There 
been some idea of sending him-into the Church, but 
it was abandoned, and the day after he left school he 
. commenced his career in the lic service, under Mr. 

Cohen, afterwards Sir Francis Palgrave. His leisure 

this time was t in boganising in the neighbourhood 
London; dra under the tuition of David Cox, 4nd 
contributing to the public journals, On December 28, 
1833, he married his cousin, Miss Marian Bond. The 
public records were endangered, by the burning of 
the Houses of Parlament ein: the following year. 
‘Cole “worked vigoroufly for their preservation at the 
time, and was for long a ees d engage, in theis 
arrangement. In spite of these ham ours be had 
found time to, commence a work on, light, shade, and 
colour, when the prosperity of the young manager was 
D @e ji 








t which then obtained. 
It was believed, that Mr. Cole's charges were unfounded, 
bat a Committee of the House of Commons fully 
justi his action. He was at opce reinstated in his 
office and advanced to be assistant keeper of the Records. 
At this period of his career he did eomap's service 
to issue, 


to the cause of postal reform, and found lei 
under the nom de®pinme of Felix Summerly a series of 


cated, the gross mism 


Guide Books to Hampton Court, Can , Westminster” 
Abbey, Temple Church, the National Gallery, Free Pic- 
ture Galleries, Day Excursions, Holidays spent in and 


well as to the various lines of Railway 
as they sprang into existence. Besides these he published 
his lomg-deferred “ Light, Shade, and Golour," and it is 
one of the features of this life that he uniformly dropped 
.a scheme which was for the time abortive, and uniformly 
took it up again at the relinquished point when a more 
porous time arrived. e He also wrote, numerous works 

or the amusement and instruction of dren in whose 
the most emindnt artists then 

ent for ladies in engraving 


near London, as 


service he enlisted some óf 
i He found emplo 
his illustrations, thus 

the difficult problem of woman's work. 

About this time his artistic sensibilities were shocked 
at the native hideousness of British manufactures, and 
he became a member of the Society of Arts, into the 
fossilised bones of which he soon instilled a new vigour. 
Still it was with the greatest difficulty that the leading 
manufacturers could be induced to co-op A prize 
competition was projected, but they dreaded to permit 
their names to appear, so jealous were the retail traders 
of their own interests. At the show of Art Manufac- 
tures came off, and H Cole gai the silver medal 
of the Socf&ty of Arts for his ^ Felix Summerly” tea 
service. This success he followed up by a plan for the 


regeneration of British art applied to indus by the 
establishment of aael exhibitions of British 
manufactures to commence in 1851. He commenced the 
to disseminate his views, 


ded from a pro-: 


received; the design grew, and 
jected national ition to be held on the then waste 
ground of Leicester Square into the Great Exhibition of 


All Nations in Hyde Park. The conception was novel, 
and friends were timorous— fights and ent 
enough to have subdued a less resolute will fell to Cole's 
lot bui by dint of a bulldog refusal to be begten, he 

i y assured il issue of the vast under- 

ing. e The results gained by that success surround u$ 
on every hand in the im taste of the coyntry, as 
well in important as trivia matters, This is apparent * 
when the manufactures of to-day are compared with those 


from the schools’ of desjgn, were lo in Marlborong 
House as the nucleus of a ible national arterepository, 
hich has been since realised in the South Kensington 
useum, , LINE T H 
Mf. Cole was, in 1852, a 
derit of the Department of 
ceeded in the following year the Departmeft of 
Science and Art, and it devo upon bim tô reorganise 
the desultory instruction which had up to that tinfe been 
afforded by the, Schooi of Design. How ably he, with 
the invaluable assjfwnce of Mr, ichfrd Redgraye, R.A.,* 
. ae . . e ^o c 


P 


g an early attempt to solve — 


^ 


inted General Superinten- - ww 
ractical Agt, which was suf- , 


. of all the newspapers published in the United Kin 


7 and worked owt many details of a universal catal 


' Committee of Council the-formation of a proper system of 


eim 


* labours; not only did he, in the following year control the 
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accomplished thisework, is testified by the present condi- 
tion of .the Schools of- 

He was the Britfsh. Commissioner for the SUR 
Unjverstile at Pagis in 1855, amd on his return to England, 
Mati boro h House “being required for the use of the 
Prince of Wales, the co ecWpns in his custody were 
removed to those iron buildifigs which had been erected 
by the Commissioners of 1851, and which were com- 
monly known by the alliteranve sobriquet of the 
.Brompton Boilers. * Here, in spite of opposition and 


obloquy, he grgdually secured the perfection of the callec- 
tiens, notably by the purchase after long and difficult 
negotiation ef the Soulage collection in 1857, and the 

dings for their reception. But 


rovision of ndequate bu 
Es did not rest satisfied with success; as'early as the 
year 1858 he projected a vast chorus hall, realised in the 
Royal Pali in 1871, and the Horticultural Gardens 
opened in 1862. A Select Committee of the House of 
Commis on South Kensington, which it was thoyght by 
many would reveal a tissue of “jobbery,” converted 
several of his opponents to a sense of the ability and 
integrity with which he* had administered its affairs. 

Though styled the Department of Science and Art, little 
had been done fot the propagati8n of science prior to the 
year 1859. The question then arose as to the propriety 
of doing something to justify the title or of dropping it 
altogether. Mr. Cole’s sympathies lay rather with the 
art side of the question, but he was sufficiently alive to 
the importance of sfience to urge upon the Lords of the 


science instruction. He had the instinct which selects 
the right man for the right place, and found in Colonel 
Donnelly a coll e who ably worked out the details of 
that science teaching which is now going on in 1500 
science schools where over. 59,000 students are under 
instruction, - 

Mr. ‘Cole next initiated the Exhibition of 1862, to the 
executive of which he acted throughout as general adviser. 
The provision of funds for the erechon of the Ro 
Albert Hall was the next pressing question, and these 
General Grey, the Queen’s private secretary, and he, 
raised by a system of subscriptions for boxes and sittings. 

It was determined that South Kensington should not 
enjoy a monopoly of the national collections, and in 
1866 the Fast Loudon Museum in Bethnal Green was pro- 
jected. In the following Mr. Cole was again Com- 
missioner for Great Bntain at the Paris Exhibition, a 
novel feature which he introduced there being a collectidh 
onf. 
It was whilst in. Paris that Sir Joseph Whitworth first 
discussed with him his desire to assist mecbanical science 
by the formation of those scholarships which have since 
promoted the scientific education of the artisan, and 1en- 
dered ıt possible for a young man of distinguished ability 
to raise himself to a position which he coul 
hepe to attain. 

' h informed in 1870 by his medical advise of the 
action of his heart, he did not relax his active 


first of the Annual International Exhibitions, but found 
time to busy himself with the disposal of the fewage ofour 
gt towns. lp 1872 he réceived the Gold Albert Medal 

om the Sofiety of Arts. After 50 years of public service, 
Mr, Cole retired om a full pension spegially awarded by the 
Treasury in Mgy, 1873. But his retirement from the South 
Kensi n M iseun certainly meant no abandonment 
of wor Mr. Cole, founded the Schoo] foreCookery ; e 
edited «n edition ef T. Love Peacock's works ; eproject i 
eo 
prate bodii wofked at the sewage question as affecting 

irmingham and Manchester, in which he resided from 
r876 til 1879, to prosécdte his work. 


Cole*was nominated a C.B. Jn 1852, and created 
Kit in 1875. Im 1855 he wad pie Officer, of thé 
d - * s . . . . 
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scarcely else |. 
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French in 1867 he received the Aus- 


ion of Honour; 
than argos P A 

Sır Henry Cole had recently been recommended caution 
on account of the condjtion of*his heart, but no mme- 
diat@ danger was apprehended. n the day previous to 
hes death he was engaged upon the public works that 
employed his time and thoughts. In the evening he 
became seriously ill, and died painlessly at 7.40 p.m. on 
Tuesday, April 18. 

It is difficult40 sum up the character of a man who has 
so iecently passed away, buteit may be said that his 
Strong points were his retentive memory, Ris power of 
organisatior, and his firmness of will. Wher gl is said, 
he was a gocd and genial friend and a devoted'servant of 
the public, and when the time comes for a history of Eng- 
lish art education in the nineteenth century, it is not too 
much to say that one of the names which must stand to 
the fore will be that of Henry Cole. 6 





NOTES 
ON another page we mgke brief allusion to the irreparable loss 


which science has sustained in the death of Mr, Charles Darwin ` 
onthe 19th instant, in his seventy-fourth year, Wo hope man , 


early number to refer in some detail to the vast end varied 
work which hs has accomplished duting the last half century, 
Yesterday, as was fitting; “he was laid among his peers in 
Westminster Abbey." . 


. 

AT Mondays meeting of the: Royal Geographical Society 
Lord Aberdare announced that the Founder’s (gold) medal had 
been awarded zo Dr. Gnstay Nachtigal for his journey through 
Eastern Sabara in the years 1869 to 1875; and the Patron’s 
(ggd) medal to Sir John Kirk, K.C.M.G., M.D., her Majesty’s 
Consul-Genera: at Zanzibar, for his long-continued and unre- 
mitting services to geograsibP in Dr. Livingstone’s Zambesi 
expedition in 1858-63, and tn the assistance he had rendered to 
successive expeditions in East Africa during his fifteen years’ 
residence in Zanzibar. i 

ALTHOUGH he has bequeathed most of his large fortune to 
the French Govenment for scientific purposes, M. Henry Giffard 
has left legacies to several scientific institutions. : 


From a Dail, News telegram wo learn that on Monday night 
the Eclipse Expedition arrved at Gibraltar, all well A stiff 
gale and heavy sea were encountered in the Bay of Biscay, but 
ao damage was Cone to the instruments. , 


Pror. HAXCEEZL has reached Egypt on his way home from 
Ceylon ; on returnmg to Germany after finishing his researches 
in Egypt, he will publish en account of his tour. ^ 


D 


1 


We regret to state that M. Eugene Frederic Kæstner, the 


inventor of the Electrical Thermophone, which has produced 
such stnking effects in Germany and and in Paris, died a few 
days- ago at Scrasburg after a long illness. He was only 
thirty years of age. This ingenious and laborious young mín 
was the only son of M. Frederic Keestner, who has written à 
number of most interesting works on the music of nature and 
musical philosophy. It was only owing to the illness of M. 
Kgestner and hie inability to do any work at allefor the last few 
months that his wonderful instrofigent had not been sent to 
in the Electrical Exhibitions of Paris and the Crystal Palace, 
but it is stilted that steps will be taken to send it to the Munich 
Exhibition. uds rs 

THE secogd edition of Vol.el. of Thgmson and Tait’s ‘‘ Tres- 
tise on Natural Pailosqphy” is now neatly completed ; Part il. 
being in thespress and fo be published very goon by the Cam- 
Bridge Wniversity Press. The work has been carefully revised, 
and amended in meny*parts. The parts '' On tie Attraction of 

. . 
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Elkpsoids,” and “On the Equilibrium of Ro Liquid 
Mames,” have been re-written, with the addition of some results 
of fresh investigations in the jast-mentioned parts. 


THERE s also now in th8 press, very nearly ready for publica- 
tion, a volume of Mathematical and Physical Papers, by Str 
William Thomson. Generally the papers are arranged according 
to the date of first publication, but in some cases this ryje is 
departed from and the articles on one particular line of: research 
brought together, Amongst the more important papers Included 
in this volume may be noticed the series of papers ''On the 
Dynamical Theory of Heat,” published from 1851 to 1878, with 
the addition of one on’‘' Thermodynamic Motivity,” published 
in 1879. Also the joint papers by Dr. Joule and Sir Willa n 
‘Thomson on a long senes of researches on ‘‘ The Thermal 
Effects of. Flgjds in Motion," which they carried out together 
durmg the years 1853 to 1862, The volume includes also papers 
“(On the Thermodynamics of Electrolysis " and ‘‘On the Theory 
of Electrodynamic Machines,” which has acquired so much of 
general interest through the extensive practical applications 
Which have been made of ittor electric lghüng and the electrical 
transmission of poyer wifhin the last ten years, Additions afid 
annotations have been made in many parts of the volume, but 
the original papers are given without even verbal change. Cor- 
rections, where errors have been found, have been distinctly 
marked ın every case, and in most cases dated. This first 
volume includes all of Sir William Thomson’s papers published 
between 184Pand 1853, except those which appeared ten years 
ago in his volume of collected papers on '* Electroatutics and 
Magnetxm," It will be followed as speedily as possible by 
other volumes completing the series to the present date. 

THE second volume of the “Mathematical and Physi 
Papen” of Prof. G. G. Stokes, digpow nearly complete, and 
will shortly be published. A third volume is in preparation, 
and it is intended to complete the series as soon as possible. 


JUDGING from newspaper reports and private letters which we 
have received, much dissatisfaction has been created in Sydney 
by the. recent appointment of two professors to fill the chairs of 
patural history and of anatomy and physiology in the Univer- 

-sity ; and we think there can be no question that this dissetis" 
fachon is of only too reasonable a kind. It seems, that instead 
of advertising the chairs as vacant, the Senate, at an unusually 
small meeting, hurried through the nomination and election of 
the two candidates who have been chosen, with the result of 
obtaining for the chairs of anatomy and physiology, a gentle- 
man who, since he left college fifteen years ago, has had no 
connection with anatomical or physiological work; and for the 
chair of naimnal history, an elderly gentleman who has been all 
his hfe a master of a grammar school As the emoluments 
attaching to these chairs are sufficient to attract men of the 
highest standing from, any part of the world, it 1s difficult to 
speak in strong enough terms of the conduct of the meeting of 
Senate at which the appointments were made ; and we sincerely 
hope, for the sake of science as well as for that of the Univer 
mty, that public opinion in Sydney may prove strong enough to 

' prevent the recurrence of any such—to use the mildest term— 
misguided policy? e " 
(^ THE South-Eastern Railwhy Company have withdrawn their 
opposition to the underground electric railway, which jt is pro- 
posed to construct from Charing at & polnt near the north- 
west end of Northumberland Avenue, passing under tie River 
Thames, and terminating at VmegStreet, under the loop-line 
station of the Waterloo Terminus of the London and South- 
Western Railway, Tile ParliamentarysCommittee bere paned 
the bill, ° . 

THE French Government is making prepérgtions to send out 
an Antarctic expedition to*Cape Hom. M. Maseart, the head 
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of the Bureau Central has been communifated with, for the 
appointment of meteorological andemagngtcil observers. The 
expedition will be fitted out fpr a period of eighteem months, 
and 24 million francs have been voted fer fh.” 4, 


By anthorisation of the Rusian Minister of Public Instruction, 
the Imperial Uniyersity of St. Petersburg is about tu found an 
astronomical observatory, which wil be of small size coníorm-" 
ably to its principal object, which 1s to facilitate the studies of 
those who are engaged in the Univermty curriculum, The 
principal pieces forming the marie! will be two*"refractors, with 
Merr object-glasses, ape 6 inches aperture, thé ather 4 Inches, 
perallactic mounting and clockwork motion, several transport- * 
able astronomical instruments, and an astronomical clock with 
some other secondary jnstrumenta. » 

Wr take the following from the Photographic News | —'' They 
are going to try a strange experiment in Pans. The idea is to 
combineamusement with scientific instructlom, by producing at 
one of the theatres a series of scientific dramas, The Folies 
Dramatques 15 the theatre chosen for the purpose, and the ex- 
permment is to commence d the summer months. Already 
three plays have been provided for this bokf*scheme, ang ther 
titles indicate plainly in what direction the afidience ix to be 
instructed. The first drama is called ‘Dents Pepin, or the 
Invention of Steam’; the second is entitled ‘ Kepler, or Astro- 
nomy and the Astrologer’ ; and the thirdgs ' Gütenberg, or the 
Invention of Printing.’ We would suggest yet another title: 
* The Triumvirate—Niepce, Daguere, Talbot—or the Invention 
of Photography.’ "' 


AT a recent meeting of the Selsmological Soclety of Japan, 
Prof. Milne read a paper on the ‘‘ Distnbution of Seismic 
Activity in Japan.” ‘This paper was to a great extent founded 
on communications received from almost all parts of Japan in 
answer to Inquiries respecting the occurrence of earthquakes in 
various districts. As the result of these inquiries during the past 
two years, Mr. Milne had received, in addition to general 
opinions respecting the seismic activity of various districts, a 
very largo number of actual records. Commencing im the north 
and proceeding to the south, notes and catalogues of earthquake 
intensity for the whole country were given. Thus for Hakodate, 
in Yero, from 1876 to 1880 catalogue of forty-two earthquakes 
was given. By comparing this catalogue with that of Sapporo, 
indhe same island, 1t was seen that ten at least of the Hakodato 
abcks had been felt at Sapporo, eighty miles to the north-enst ; 
and similarly it was shown that seven of the shocks were felt at 
Tokio, five hundre? miles to the south. From the times at 
which a shock was felt in, different localities, its intensity and 
the like, origins for certain shocks were roughly computed. The 
district around Tokio is of course that which is bejng most 
thoroughly investigated ; and as it was only posmble to obtain 
accurate qpservations as to the time at which shocks were felt A 
one or two localities, and farther, as it was shownethat the 
digection ın which the earth mofed at any given point as indi- * 
cated by a sersmometer did not necessarily indicate the direction 
flomewh{gh the earth waves were advancing, Mr. Milne has 
adopted the following simple methéd as an assiancein trang 
earthquakes to their origins. e All important towns within a 
radius of one hnnred smiles from Tokio Have been furnished 
with bundles of post-cardz,'one of which is posted,every week 
stating whether earthquakes have or have not been felt. In this 
way, at the end of last year, Mr. Milnefoupd that the grent 
number of the earthquakes which were felt in. Tpkio had only 


- 


he 


been felt in the towns to the.north of that oy, and a short dis- e 


tance to the south. This fact being established the barrier of 
post-cards was continued about two Rufdred miles still farther 
ngrth, with the result of inclosing, so to spepk, tie igin of 
several shocks, arti others to the fea-ahoro The latter 
could no longer fe plinmed by meai pf post-camjs, dhd instru- 
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mental obeervatiorfs alone had to be relied on for the determina- eter, so that the latter nearly fills it. Into this liquid column, 


Hon ofetheir origfn. , These observations, so far as they have at 
.present gone, show in a remarkable manner how a large moun- 
tañ range absorbe" erthquake energy. Thus, it is very seldom 
that an earthquake travelling the north passes beyond the 
Hakone range of mountains to thé south of Tokio, Earthquakes 
» having their origin on either side of such a rsge rarely travel to 
-.the other side, however large their area of activity on their own 
side may be. The wMble of Japan has in this way been divided 


into districts pf varying seismic activities, By two reparate. 


systems of inveyigation Mr. Milne showed that, if instruments 
e. of ordinary 
would on the averige be recorded, at the lowest estimate, over 


1200 shocks per year, or about three shocks per'day, which is a 


number grea'erethan that obtained by Prof, Hein for the whole 
world, 


Tux last number of the ¥eurnal of the North Chiff: branch 
` of the Royal Asiatic Society contains a long and learned paper 
by Dr. Bretechnekder, of the Russian Legation at Pekin, on 
Chinese Botany, The plan of the work, of which the present 
is only an instalmênt, is explained ds follows, It is divided info 
a general and & particular part. The first, which forms the 
substance of the present paper, begins with a review of the his- 
tory of botany, agriculture, and Materia Medica of the Chinese 
and other Eastern Agiatic nations, and enters into somo details 
concerning the most prominent treatises and authors in these 
departments, Inthe same chapter he shows the method em- 
ployed by the Chinese in describing plants and in investigating 
botany and materia medica. Another chapter is devoted to the 
important question of identifying Chinere names of plants with 
the sclentific botanical names, and to recording the attempts 
. made by European scholars to ascertain the botanical names of 
the plants described in Chinese books, The first part will con- 
clude with an alphabetical list of Chinese works, and another of 
Chinese authors quoted in native botanical tré&tlses. In the 
second part, the author will give a history of Chinese domestic, 
ornamental, medicinal, and other plants used for economic pur- 
poses, as far as these have come to the knowledge of botanists 
The it will thus be seen, involves a vast amount of laborlous 
research in European as well as Chinese literature, The present 
number contains chapters on the history of the development of 
botanical knowledge among the various peoples of Eastern Asis, 
and on the scientific determination of the plants mentioned, in 
Chinese works, together with an index of Chinese writers on 
botany, and an appendix on ctlebrated mountains in China, 
which are frequently mentioned in Chinese botanical works! 
Dr. Guppy, R.N., gives some not@ on the hydrology of the 
Yangtere, Yellow River, and Pefho, and also on the geology of 
Takow fn Formosa, The other paper is by Father 1 
S.J., on the climate of The number closes with a 
list of the ferns found in the valley of the Foochow Rffer. 


Tuy fourth number of the Mewoirs of “he Science Depart- 
` ment of the University of Tokio is a monograph on the geology 
of the environs of Tolio, by Prof, Brauns; whíle thefifth con- 
tafhs a pepgr by Prof. Mendenhall on the force of gravity at 
Tpkio and on the szÜmmit of Fujiyama. Dr, Naumann, the 
he@d of the Japanefe Geological Suryey, has” recently published 
a monogíaph tp Japanese elephants. The writer has found 
remains of these mammals in various widely repargted districta, 
This paper will he found in vol xxvil. d the s‘ Paleonto- 
graphica," pgblished by Fischer of Cassel, and is entitled 
‘"Ueber Japanische Elephanten der Vorreit." 

. In the Belgian Adadqniy, M, Pletean has lately called atten- 
tion to & small illusion, He describes an arrangement which, 
at-firet sight, he Mays, might be thought capable of realising per- 
petra] mahon., Acapillaryéube ia bliquely fh distilled 
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wero distributed ®hroughott Japan there 








*at the têp, dips the small orifice of ` another tube, which‘ reaches 
a little way m the same obig direction, then turns dowrrs arde, 
the yertical portion belag wider,” and not reaching the weter. 
Suppose this bent tube filled with w&ter, It then forms a siphon, 
the shorter branch of which is immersed in a liquid in eqnili- 
brtum, while the longer descends several centimetres below the 
surface of that liquid. Does it not appear as though the water 
should flow mcgséantly through the siphon, and, regaining the 
vessel, be engaged in perpetual circulation ? Asa matter of fact, 
the water is drawn upwards in the vertical portion of tube till its 
free surface reaches a part of the oblique part of same-tube, 
when it stops. M. Plateau accounts for the by suction 
Sree Hy he: nl uum aw setters. Déiven tie (ut 
tubes, : 


AC eso dois eie boa PEE e the 
Belgian Academy by M. Plücker, has the peculiarity that. a 
solenoid 1s substituted for the electromagnet as en organ for ex- 
citation of the induction currents, The horizontel coils of the 
solenoid, which is of sp&clal form, are traversed by the curfents 
produced by the machine itself. The apparatus rotated within 
the solenoid is a wheel with coils arranged enearly like those of 
the Gramme ring. The whole sy:tem is inclored in an iron 
armature meant to increase the inductive action. M. Plocker 
states that he replaced the solenoid with electromagnets, and the 
apparatus produced the sume effe He seems merdy to claim 
the advantage of less weight and volume. š 


A SERIOUS diffculty recently occurred at Berlin, in edion 
with a system of supply of '' ground water” by ‘naturel filtra- 
tion " (a part of the Berlin water supply having been taken since 
W77 from near the Tegeler Lake, by means of a series of twenty- 
three wells running parallel with the shore; the water was 
pumped into a mall reservoir, then to another at 
Charlottenburg, 6 or 7 kilom. distant, whence pumps supply the 
city). Complaints arose on account of the water, thongh clear 
at first, getting turbid ere long, and depositing an cchreóus sedi- 
ment found to consist of amorphous. hydrated oxide of iron, but 
also very largely of alge, dead and alive ; Crenothrix kiihniana 
(a plant of thready form), being most noticeable, . The source af 
the plants could neither be located in rurface-water, nor in 
the nelghbouring lake; and iheré is reason to believe the 
plant lives aud grows in the ground itself. After rundry, 
attempted remedies it seemed that artificial filtration would 
be necessary. It was found that water brought directly 
from the wells to the filter, gave, after, filtration and rest, the 
usual deposit. But by exposing this well-water to the air, so 
tbat all the iran was oxidised and deposited before filtration, it 
was possible to get a filtered water which remained clear ; though 
it ts not known whether this filtered water was really free of 
spores, and would continue clear after being tn contact^with the 
iron of the service. Iron seems essential to the existence of 
Cremetkrix, and is proved to be present in its threads.. The 
filter-mtnd was very much fouled, and, because. cf the difficulty, 
of keeping out spores, it was thought best to abandon the wells 
altogether, and to ute water taken directly from the lakes and 
filtered in the usual way. Prof, Nichols (who reports ‘these 
éacts in thee Franklin Institute refers to somewhat 
singilar troubles having been. at Halle, and et a town” 
in the e of Masrachusetts. , 


_THE following subjects m announced by the Belglan J Academy 
for prize competition In pathematical and physical sciences : 
Establish, by new experiments, the tReory of reactiofis of bodies 


dn the nascent gate. Prove the accuracy] or falsity of 
the following propostthon by Fermat: To decompose a cube into 
two o cubes, a fourth power, and generally any power into 


two powers of thé samo name, abone the second power, is im- 
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' possible New spectroscxpic researches required as to whether, 
especially, the sun does or does not contain tHe emetial con 
stituent principles of organic compounds. Extend, as much as 
possible, the the theories of Points andestraight lines of Stejner, 
Kirkman, Cayley, Salmon, Hesse, and Bauer, to the properties 
which are, for superior plane curves, for surfaces, and for skew 
curves, the analogues of theorems ot Pascal and Brianchon. In 
natural sclences : New researches required on germinatiqgn of 
seeds, especially on assimilation of nutritive stores by the embryos 
New resoarches required on development of Trematodes, from 
the histogenic organogenic points of view. New stratigraphi- 
cal, lithologjcal, and paleontological researches required, to frx 
. the arrangement or the order of succession of layers of the forma- 
tion called Ardennals by Dumont, and at present considered. a 
Cambrian, Medals valued at 800 francs will be given as prizes 
in the first gilvision; medals "of 600 ‘francs in the second, 
Memoirs may be written in French, Dutch, or Letin, and should 
be sent (in the usual form) to the Secretary, ey 
1883. 


THE number of large cagnivorous enknals Lilled in Algeria is 
diminishing yearly with great rapidity. In 1879 the Government 
: paid for 166 headweof lions and panthers ; and in 1880 only for 
328, viz 16 Hons, 100 adult panthers, and 16 young. It is cer- 
tain that in a very few years they will be entirely extirpated. 
. They are now very seldom met with, except in some mountainous 
parts, and almost wholly deserted districts of Constantine pro. 
.vince. Whep the conquest was made, they were occasionally 
~ soen at the gates of Algiers, and so frequently on the sea-coast, 
that a cape near Arrey received the name -of “La Montigne 
des Lions,” which it has retained. — 


dux deial patu bation wee io frequent on the Fremh 
lines from April 16 to 20, that measures had to be talen by the 
Minister of Postal Telegraphy to meet this contingency. The 
electrical equilibrium was restored on the 21st. These electrical 
perturbations were noticed on the telegraphic lines of Germany, 
. Belgium, and Italy, and of England, according to the notice 
which was published by the French Ad ninistration in the officia] 
paper of the Government f 


' A SLIGHT earthquake shock was felt at Geneva on Thursday, 
and a smart one on the previous Monday in the Vaudois and 
Jura. On both these days tho telegraphic wires here were 
.aílected, which produced a violent oscillation of the needles, 
Similar perturbations were observed at other stations, A 
violent earthquake is reported from Syre (Greece). The 
shocks lasted nearly a minute, yet but little damage was done. 
- On the Ætolian coast the sea has still its blood-red colour, and 
the smell of sulphuretted hydrogen becomes more and more 
intense, 
THE Daily News Naples Correspondent writes on the 21st :— 
** The central crater of Mount Etna has been throwing up ashes 
for the last two or three days, covering the pure new snow 
lately fallen with a stratam of black ashes on the south-east side, 
The mud'eruption at Paterna continues, but is limited to one 
crater, from which flows hot and liquid mnd,” 
elqded in “thg 


THOSE interested in the very wide region in 
East" wil find the ''Bihjltheca Orientalis" published by 
Trubner and Co., very useful It is stated to be a complete List 
of books, papers, serials, and essay# published in* 1881 in 
England and the Colonies, Gtrmamy, and France, on the His- 
tory, Languages, Religions, Antiquities? and Literature of the 
East, compiled by Charles Friederff. ee ee 
publication. è . 

A SIMPLE new thermometer, wu i be very segaitive, 
has been descrihed (Førr. de Phys., April by Mr. Michelson. | 
It depends on the expansion of hardened caoutchoue by heat. 
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Avery thin strip of the substance is attache! toa similar strip 
of copper. Ea ale ear ei ogee ae 
other has attached toit a fine glass fibre bent at à right 
through which, as the strip bends under’ lest, motion is 
parted to e very light sil WE dicc hie yc Gods 
fibre. The displacement of the* mirror is observed with a tele- 
scope and reflected scale, or by the movement of a spot of light.« =» 
To avold sudden changes of temperature, the double strip is in- 
closed in a metallic case having a slit opposite the strip, Ina 
modification, which the author has not yet tried, the strip js 
reversed, and the lower end enters a highly resiggant liquid, in 
which it faces a point; the two serge as electrodes, e 
connected with a galvanometer and a one bridge. 


AT the thirteenth agnus] meeting of the Norfolk and Norwich 
Maturalists’ Society, the president stgted that during the session * 
which was pest, a considerable number of papers had been read 
and spedimens exhibited, which were not of interest to scientific 
people only, The popular taste dethanded something beyond 
that. The soclety had endeavoured to meet this requirement. - 
The number and strength of the Naturalists’ Soclety grows with 
its years, At the last annual meeting the sod numbered 202 
members; the numbernow reached is 234. . A good feature 
has been the formation of a naturalists’ library, The concluding 
portion of the address was occupied with a survey of certain 
features in the Ornithology of Norfolk at «he present day, some 


_of which were a cause of congratulation and others of regret. 


As, for instance, the short-eared owl, which had for some years 
ceased to be a resident species in Norfolk, bad again been known 
to nest and rear its young in both divisions of the county; and 
the hawfinch seemed yearly to increase in favourable localities. 


ONI more American seriel comes to us in the ahape of the 
Scientific Precesfings of the Ohio Mechanics’ Institute, contain- 
ing a number of papers of practical importance, including a long 
one on Economy of Fuel, by Mr. N. W. Perry. 

WE heve on our Table the following books :—Volumetric 
Analysis, 4th edition, by F. Sutton (Churchill and Co.); A 
Manual of Botany,~4th edition, by R. Bentley (Churchill) ; Per- 
manence ‘and Evolution, by S. E. B. Bonverle-Pusey (Kegan 
Paul); Annuatre de l'Academie Royale de Belgique (1882, 
Brussels) ; Observations on Cup-shaped and other Lapidarian 

ptures in the Old World and in America, by Charles Rau * 

ashington); Vibratory Motion and Sound, by Prof. J. D. 
Everett (Longman) ; Microscopical Section Cutting, by Sylvester 
Marsh (Churchill); The Fishes of Great Britain and Ireland, 
by Francis Day (Williams and Norgate); -The Scientific Bases 
of National Progress, by f. Gore, F.R.S. (Willams and Nor- 
gate); Jamaica Institute Lectures, 1881 (Kingston, Jamaica); 
The Bugterflies of Europe, Part vi., -by H. C. Lang (Reeve 
and Co.); A Visit to Madeira, by Deonis Embleton, M.D® 
(Churchiff) ; Religion and Philosophy in Germany, by ars 
Heine, translated by John Snodgeass (Trilbner) ; A Mon 
thi British Fossil Cephalopoda, Part L by J. F. Blake (Van V eae 


Elementary Physlolozy, by A. Findlater (Chambers) ; Vital Statis- 
tic: S Pox and Vaccination, by Dr. C. T. Pearce; (E. W. 
Allen) ; A Manual of the Geology of Indiagby V. (Calcutta) ; 


Rivers and Canals 2 vols, by L. F. V. Harcourt (Clarendon 
Prem); The Sphygmograph, by Dr. Dudgeon (Bajlhére, Tin- 
dall, and Co. ; On Failure of Brain Power, by Dr. Jultus : 
Althaus (Lofgmang); Plane Geometricat Drawing, by F. E? . 
Hulme F.S7A. (Longmans) ; The Action of Lightning, by'Major emp. 
Parnell, R.E. (Lockwood) ; Beauty, and theg.aws Governing its e 
Development, by Joseph Hands (E. W. Aljen) ; New Views of 
Matter, Life, Motlon, and Resistancef by Joseph Hands (E. W.. 
Allen) ; "Astronomical Observations made at Dun«ink, Part 4 . 
(Hodges, Foster, and sad Go f Houses and Fass if Argerica, y Br 
G.H. Evérett (CaDi 4; Modern Metrology, byl. D'A. Tooter 
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(Lockwood); The Coming Transit of Venus, by William Peck 
.(R. Syfnon); The Morse “in Motion, by J. B. D. Stillman 
(Trubner ; Biblio Orientalis, by C. Friedencl (Trubner) ; 
Cortributions to PLE of the Development of the Human 
Race, by Geiger (Trubner). 4 


THE additions to the Zoological Society's Gardens during the 
“past week include e Bonnet Monkey (Macacus radiatus 9 ) from 
India, presented by Mr. W. T. Fremlin ; s Two-spotted Para- 
dorure (Nandinia binotata) from Wer Africa, presented by Mr. 
Aa N.:Blyth; a Rufous Rat Kangaroo (Z/ygriéryereu: rufescens ? ) 
from Australis, fresented by Mr. C. Carawoesi ; two Cockateels 

* (Calepritta nevathellandia 5 9) fiom Aushalle, presented by 
Mr. W. C, Atkinson ; a Common Raven (Corvus corax), British, 
presented by Mr, H. E. Langton ; a Rosegte Cockatoo (Cacatua 
roseicapil/a) from Australa, presented by Mrs, Ramsay; a 
Lanner Falcon (Falce Janartus), (rom East Europe, presented 
by Mr. J. E. Harting, F.Z.S. ; a Common Night Herof (Nycti- 
corax griseus), European, presented by Mr. H. D. Compton; a 
Lesser White-nosed Monke} (Cercopisherms pelaurista d) from 
West Africa, a Cabot’s Horned T. opan (Ceriormis "ado 4), 
from South-West China, deposited ; g Silvery Gibbon (Hylobates 
Lesciscus) from Java, a Mongoose Lemer (Lemur monges 3), a 
Red-fronted Lemur (ZLewrwwr rufifrons 3), two Grey-headed 
Love Birds (Agapornis cama 9 9) from Madagascar, a Squirrel 
Monkey (Chrysothrixetcturea), a Squirrel Monkey (Cáry- 
sethrix, sp. inc.) from Guiana, two Rufous-taled Pheasants 
(Euplocamus erythropthalmns d 9) from Malacca, a Wheatear 
(Saxicola ananike), a Meadow Pipit (Anthus pratensis), & Red- 
start (PAanicwra ruticilla), British, a Burchell's Zebra (Eques 
burchelis d) from South Africa, pu-chaused ; an Eland (Oress 
canna d), two Short-headed Phalangers (Pelidens breviceps), a 
Squirrel-like Phalanger (Jel£derer sdtrzus), four Slender Ducks 
(Anas gibberifrons), two Common Cormorants (Phalacrocorax 
carbo), bred in the Gardens, : 








OUR ASTRONOMICAL COLUMN. 


THE OBSERVATORY OF TRINITY CoLLEGE, DuxaLIN.—The 
fourth part of ‘‘ Astronomical Observations and Researches made 
at ” has just appeared under the editorship of Mr. J. 
L. E - It contains the results of about 1140 observations 
of 321 red stars, taken from Schj ^s Catalogue, 
made with the meridfan-circle of the Dununk O tory, the 
object-glass of which has an aperture of 6°38 inches, the instt- 
ment bemg the work of Piston and Martins of Berlin. THe 
obeervations were commenced by Dr. Copeland in july, 1875, 
and continued by him up‘to the end ofeMarch, 1876. Mr. 
Dreyer commenced observations in September, 1878, and the 
series was finished in November, 1888, — As far as posable, it 
has been the object to secure four complete observations of each 
star, separate results ore printed, mth the corresponding 
dates estimates of the magnitudes of the stars whiclehave a 

particular Interest from the fact of so many of the red stirs being 

variable, The Dublin observations show this to be the*case ma 

smile depres and not only istbere variation in the brightness 
the objects, but it is hardly possible to doubt that 

they establish of colour from time to time in some of the 
stars. Thus we find No: 5 (Schjellerup) was sss on November 
14, «1875, „and orange three months Inter. No. 143 was 
considered ortug? on February Ei 1876, but showed no colour 
one March 19; 11 March, 1880, if was in prange. No. 186 
had*no colour on April 30, 1880, but deep orange on June 
IO followmg; Apd there are a num of s:miler cases, too 


many, it would appear. to allow of their being at{ributable to, 
e 


TER condense of afmosphere. 
beerved positions of the 
general Catzloffue for 1875°0, mith 
* which ewill have mu 
of the red stas. . 


* Tue "OBSERVATORY OF Moscow.—Prof. Bredichin has 
issugd the fibt past of vol. vill. of Ameales ds l’ Observatewre dq 
Adoscon, which in eddftion to meridian o ions, captains a 
continuatien ofe his researcltes upon the tills “pf comets, the 


I stars are formed into a 


corresponding precessions, 
value in the study of the proper motions 
® 
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t ppblicati on including the comets 1881 4 and c, and the 
ourth or great comet of 1825. Prof. Bredichin has reprinted 
the long series of physical obeefvations on the latter body made 
by Dynilop at Paramatta W.S. W., Which originally a in 
Brewater’s Etinburzh Journal of SciBece, 1827, and which have 
b&en a good deal overlooked, that 
least, not being easy of access. op’s drawings are repro- 
duced, and tere are several figures of the two bright comets of 
1881e With regard to his investigations generally, Prof. Bredi- 
chin concludes :, '* Mes recherches sur toutes les Comites, dont 
les observations j'ai pa trouvez dang la littérature astronomique 
(36 comètes) me mettent maint en état de calculer d’avance 
chaque grande Comète qui paråitrait les positions et Ja 
de ses queues de tous les trois types. Tl est evident que la 
quantité rélatrve des substances caudales de différents types ne 
pas être déterminée d'avance, et par conséquent c'est seu- 
ement l'obae-vation qu pourra nous montrer et la clarté rdlative 
des types et “absence possible de tel ou tel d'entre eux. Mais 
en tout cas, les positions et la forme générale de des queues, 
qui deviandra, accessible à la vision, seront en accord avec ses 
positions et sa figure calculées d'avance? i 


THE Pzxsrxr Comer.— The followi lons for Green- 
wich midnight are from the elements pu ed last week, On 
April 16 the crlenlated place was in érror — 7s. ın R.A, and — 2 
in*leclination, but the enors will be increamng. 


iodical, on the continent at 


RA Decl . distance from 

h m eg TU Earth. . Sun. 
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4 + 21226 7I 40 9°9818 ... 06 
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The perihelion distance in the orbit ref. 
on obseryntiozs to April 6 Is 
observations at Pans to April 11, 


F 


ed to which depends 
070560; M. Bigourdan; from 
Ends it o'o602. : 





GEOTROPISM AND GROWTH? 


I? the pundum eegetatienit of 2.100t is removed by a transverse 
rection, the root loses more or less completely the power .of 
curving geotropically downwards when placed Ìn a horizontal 
position. This curious riment was originally made by 
Ciestelski, and has been confirmed by the observations described 
in “The Power of Movement in Plants” (chap. xi). The 
theory founded by Mr. Darmn in these observations is that the 
pundum ver. is part of the root which 1s sensitive to gravita- . 
tion, and that a stimulus is therce transmitied to the region of 
growth where the geotropic curvature takes place. But it 1s 
evident that the facts are capable of a different interpretation, it 
might be supposed that cutting off the tip of the root acts merely 
as a shock, and preverts the occurrence of geotiopiam, just as 
‘any other severe injury might do so. This view has recently been 
ht forward by Wiemer (“Das Bewegungrverm 
der ;" 1881, p. 97), and is nipported by him with a 
number of experiments on the growth of decapitated roots. The 
results of some of Wiesner's experiments are grven below, the 
figues representing the amount of growth per cent. in twenty- 
four hours :— . s 


Maire. 
N IR Decapiteted 

773 a 41 z or as IOO : 52°9 
Peas. 
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42 7 : 97 » 100.2277 
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Wiese believes that this differthce m growth between the 
normal rogts and those of which tips had been cut off is sufficient 
to Hos for the disturbance iu geotropusm. It should be 


added that in V'iesner's ents geotropusgm was not so 
completely checked by ing off the tips of the roots as in those - 
given in “ Mcvemen3 of #lant«,.” 


In the present peper the intervals ‘Of time between the ob- 

servations og the rate of growth were shorter than in Wiesner's 

iments—narely, @bout three hours instead of twenty-four 

hours ; the reason fog this difference being that geotropic curva- 

i cea eae ene Dire the Linnean Socigty, Apul 6, by Mr. Francis 
: i z : 
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tures generally take place long before twenty-four hours have | tomical School; Mr. S ick, Embryo of Mammals and 
pel. . 6 * | Birds, ın Mr. Balfour's La , followed by ical, work ; -— 
were made‘on the roots (cia Faba) at different distances | Advanced Course on Mammalia, the Ifemonstrator of Com- 


from the tps, so that the spaces thus marked out could be 
measured by means of a qicroscope.° The beans were placed 
d the experiment m closely-ahutting tin boxes, nearly filled 
with p peat. : g 

A consideyible number of experiments were thus made, and 
the results obtained do not confirm those of Wiesner, but 
lather with Sachs’ statement, that cutting off the tip of a 

root does not seriously hinder itsgrowth, Theyshow, moreover, 
that the effect of the operation is transitory, that as the roots 
recover from jhe shock, they may actually grow more quickly 
than the jured ens, Thus in one of the experiments 
thé roots were marked at 2 mm. and 5 mm. from the apex, and 


pue ET an In Botegy, Prof. PÉbington 
will lecturs on Morphology and Class#icdtion ; Dr: Vines,’ on 
Morphology, chiefly C ic, with practi work, at 
Christ's Cilege; le. PES pos Histology,t at Downing 
College, Mr. Hieks, Sidney College, papers in Elementary 
"Botany. Mr. Vines is also giving an 
lectures on General Physiology and Life History of Typical 
Plants, in the Botanical Room, New Museum. 

Ge :—Prof. Hughes, Stratigraphical Geolegy, the Siret 
around bridge; Fossil Echinids and Corals and also P 
logy, Mr. Tawney; Elementary Geol, Dr, Rfberts; Class 

ork, Mr. Marr; Field Lectures, Prof. 


the space was measured alter 3h. rom., and ageln an The Demonstrator of Mechanism is 1 on Applea 
additonal interval of 3h. sm, During the first 3h. 10m., if the | Mechanics at the Museum of Mechanism; and e workshops 
growth of the normal roots be taken as equal to 100, that of the pu xs np raeneed ana! ical work. * 

toat” 78; dunng the second period the proportion Prof. Stokes is lecturing on Optic. 


soma t 
was '—n to ‘cut’ as IOO to IO2; that is to say, the 
“cut” 100ts grew more quickly than the uoinjmed ones. 


Other experiments gave the sqme result; on the other hand some 


C. N. Adams (Exeter School) and S. Skinner (Dulwich 
College? have been recommended for Natural Science Open 
Scholarships at Christ’s College. 


cases occurred in which the power of recovery was not so rapid At Newnham College Mr. Garney is on Dynamics, 
or well marked. Thus in one experimeat the growths (per cent.) | Miss Scott on Integral Calculus, and Miss on Euciid 

after twelve hours were in the proporton:—Normal:Cut:: | and Algebra, e 
100 : 83, so that thy growth of the “cut” roots was less by 17 Tue Spring Session of the Royal Agri College, Ciren- 
per cent. than that of the uninjured ones, cester, ended on Wednesday, 19th mst, wheh the diploma, 
On the whole tfe experiments show distinctly that a loss of | certificates, end prizes were distributed to the successful cardi- 
dates by Prof. Nevil Story-Maskelyne, M.P., who has been 


geotropima may occur withont serious interference with growth, 
© author then goes on to show that even if this were not a0, 
it could stall be shown that Wiesner's conclusion 1s incorrect. 

If a root is split by twé longitudinal incisions into three 
lamellz, andaf it be placed horizontally, s0 that the cut-surfaces 
are in a vertical plane, Sachs has shown that the central portion 
of the root contaming the chief of the vascular tissue, is 
capable of bending geotropically downwards, It was therefore 
thought desirable to com the rates of growth of such split 
roots with others whose tips had been cut off The result showed 
that the ‘‘cut” roots w much more vigorously than the split 
ones. Thus we have in one ex peeretimt— 

Cut : split : : Ico : 6877. 
In another— Cut : split : : 100 : 674. 

Yet here the only clear geotropism that took place was among 
the spht 100ts. » 

Thus Wiesner's argument falls to the ground, for, if retarded 
growth were the cause of *! cut" roots being less geotropic than 
"uninjured ones, it is clear that ''spht" ought to be even less 
geotropic than the ‘‘cut” roots, mstead o exactly the reverse 
of this being the case. 

The results here given are of some general interest, as showing, 
that although geotropism is a phenomenon of growth, 1t need 
not necessarily be subject to strictly the same condiuons as, 
undisturbed growth. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE.— The following lectures on natural sclence are 


being given this tam ;— 
Chemistry and’ Physics: Prof. Livelng on General Principles 





recently elected to the Council of the College. Mr. Maskelyne, 
in bis address to the students, pointed ouf? the great value cf a 
study of the lower organisms, and the immense influence which 
these have on the pursuit of agriculture, as is seen in the process 
of mtrification, the changes place in milk, in cheese, and 
the hike. 

At St. John's College, L. J. Fuller has been elected to a 
Natural Science Exhibition. 

At Trinity e RM B. Ransom (and year) has been 
elected to a Fo n Scholarship; H. uson Fox, H. 
Head, M. Muey, G. P. Bidder, and W. Gordon, to Exhi- 
bitons; and J. R. Green to a Foundation Sizorship; all for 
Natural Scienge. 


EDINBURGH.—Prof. James Comar Ewart, M.D., has been 
appointed to the Chair of Natural History in Edinburgh Uni- 
versity, vacant by the tion of Prof. Ray Lankester. 
Prof, Ewart at present holds the corresponding chair in the 
University of Aberdeen. = 





SCIENTIFIC SERIALS 


eW zx have received Nos. 44, 45, and 46 of the Scottish Vaiwralist, 
The papers on Scotch botany and zoology continue to be of 
gat interest; and,to these are added an occasional one on 

cotch geology. No. 46 (April) contains a report of an inte- 
resting foe Prof. on-‘‘ The Modes of Dispersion 
of the Seeds of Scottish Wild Plants.” 

Stournal of the Franklin Institute, March.—A new éheory of 
the ion with stiffemng truss (continued), br ae 
Du Bo The adhesion of flat driving belts, by R. Grimshaw. 
—Car-journal boxes, with Wendell’s latest improvemegt, by C. 


of Chemistry ; Mr. Sell (Demonstrator), Elemen Chemistry ; | 1T, Roney.—Th , vet e 
; : ; ey. ompson's patent palveraer, by the sume 
General Course, Mr. Main, St. John's College ; Organic Che- | 4*new method of determming phosphoric acid, by H. Wember- ® 
mistry, Mr. P, Mur, Caus College ; Sound, Mr. Trotter, Trinity | top, inn, —The analyms of iron ores containing both phosphoric 
College; Electricity and Magnetism, Mr. Gamett, St. John’s | and tane oca, by T. M. Drown end P. W. Shimer The 
College ; Capes on Elemaitery ee Mr. Shaw, Emmanuel | condition of sulphur in coal and it relations to gokingy by T.*M. 
Colg asa Optics and cm Mr. asi Drown.— Natural filnation at Berlin, byeW. E hol. Suk 
phy, Prof. Lewis Physics (ad: | culture in the United States, by L. Blodget.» E. 


), Mr. Garnett, St. Jajf&'s College; Advanced Demonstra- 
tons on Light, Elasticity, and Sound, will be given by Mr. 


Glaxebrook, and Mr. Shaw will give elementary demenstations 


Bulletin de PAcadentic Royale des Sciences de Belgique, No. 1, 
1882,—On a sure astronomical cntenon of the existence of a 


elementary course cf' ^77 


on Optes and Electricity, bath in the Cavendish Laboratory. 


nid layer ‘within the terrestrial crust, by M. Folie.—A small v 
Practical Chemustry, in the Univermty, St. John's, and Cains 


illusion, bf M. Platean.—New observato of the effects of 
— 


Co Laboratories. lightmng on trees placed near a telegraph wire, bpM. Mon : 
Biology :—ElementarygDr. Michael Foster ; Advanced o- | —Influence of respiration on the cireulati®n (ied pour]. 1 e 
logy, Mr. Langley ; Physi of R on afd Animal Heat, | M. Fredericq.—On s method of de&ermination of latitude, 

Dr. Gaskell; the Eye and Vislon, M. Adam.—Researches on the dialysis of arable soilg, by Mr 


„Len; Phywlology, fdt 
Tripos and and M.B., Mr. Hill, DowMing College ; Fumar 
Anatomy, Demonstrations for Tn students, Dr. Creighton ; 
M of ‘Human Skeleton, r. McAlister, ateold Ana- 


Petermann.—On the ipo apparata of rhabdoecel and den- . 
droccel Fidenas PEATA rancotta.— Nes itc «dms 
of Urostastix , by Mas Fraipont—Dfnano-electric 


. 
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machine with indugtor-sdlenoid and continuous current, by M. 
Plucker.—Reports, &o, : 


No.*2. —Detectuinjsm ant liberty ; liberty demonstrated by me- 
canica M. Delbæuf. —On ye origin af the Devonian Jime- 
spa o ium, by M. Dewalqhe.—On the zircon of the quarries 
of Nil St. Vincent, by M. Renard, —On monochlorised chloride of 


acetyl, by M, abe Serge of respiration on the circula- 
tion (tourth paper), by M. Fredericq.—Fuperal discourses on 


œ * M. Schwann and Col. Aden.—Reporta, &c. 


Archives des Sci Physiques et Naturelles, March.—Influ- 
ence of physico-chemical media on living beings ; influence of 
` different kindy of food on the development of the frog, by I. 
Yuny.— Disi ions with salphurons anhydride ; mphonoid 
apparatus wih fransoasewr ; descaiption of apparatus and 
management, by V. Fatio.—Swiss geological review for 1881 
(continued), by E, Favre. 


. Rione Md de ag Mi tome v., fasc, I, 1882,—M, Panl 
‘Topinard’s paper, on the weight of the" brain, gives a compre- 
puer summary of all. that been done by Broca-in this 
branch of craniology since the foundation of the mother-society 
at Paris, in 18614 Broca's tables, imcloding upwards of 1000 of 
his own observations, were revised by himself at the time 
of his death, and these, the further revision of which has been 
intrusted to "M, Topinard, are given at length, together with 
his own irene. eae from hae he has been led to con- 
clude that ve weight of the bian cennot, primd facis, 
be accepted a$ an evidence of great intellectuality, but may 
fairly be assumed to depend upon some cerebral abnormality. 
Thus he is of opinion, that even i the case of Cuvier, brain, 
whose exceptionally large weight 
made 1t rank Among marvels, 
unn 


enerally, 
er obser- 


gen “traces of disesse, more es y of the La 
Salp and Bic#tre he: d ie gene number of the 
Lrains, commented on by Broca. The t desideratum of 


modern cerebral inquiry is the careful determination of he 
difference of the weight of the brain among mentally sound tngi- 
viduals belonging to the two distmct classes cf those who gre 
engaged m ditellecinal pusits, and thgse whose vocations 
demand great muscular activity. Broca consdered that form 
was more important than weight in egtimati 
city, which posebly depends upon qualitative, and perhaps 
chemically inappreciable, rather than mere quantitative, relations, 
—M. Tépinard, in a paper on the cephahc index, as d 

dmg to Broca’s method on the living subject, and after 
death explains the grounds on which he, in harmony with Prof, 
Vogt, has been led to consider as unn and even erroneous, 


? the reduction which it has hitherto been thought imperative „to 


make, fn order to bring the ometric estimate into complete 
“accord with the craniomeinc determinations. He believes we 
ought to compare tho two wihout making any r on.— The 
ca OF the @lack African races for becoming acclimaticed, 
wiuch is treated at Qreat length by Dr. A. Corre, forms the 
subject of the only other orginal article if the Ráne. Tho 
author, whose pews are based upon’ observations made dur 
meny years residence in Mi. een other African inter-h op 
ons, regaids the African b as destined fromethe inherent 
Ms Talis of the raec to give place in coune of time w Ewo 
nnmigiapt& Beyond the ession of immunity against' yellow 
fewer and certam fowms of marth fever, he connders them to be 
niferidr to whites in thelr powers of resistance against disease 
fad general climatic congitons, and consequently mapt for mili- 
tury serfice, or for the purposes of colonisation, while finally he 


Inde ws tha? the «naptitude of the negro for ye high form ef 
».ciglogicn] developmfnt is éuch tht there 1 only oye of two 
" . . e e s om . 
n = r e e bu n 
EA = "e. . 
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to be anticipated in 1egard to the lands ied the 
blac =<, viz. that u here"the latter are the GL fees 
ill pr&ail and that where they fall into subjection to civilised 
peoples, their numbers will , 

mie of the more favoutable condigons in which 
pP ced. . 












diminish, in 
they will be 
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SOCIETIES AND ACADEMIES. 

LONDON PR 
Geological*Society, Aj ril 5,—J. W, Hulle, F.R.S., pie- 
cident, in the chair.—\W. J. H, Mylne was elected a Fellow, and 
M. Alphonse Milne-Fdwards, of Pans, a Foreign Correspon- 
dent of the Society.— Geological age of the Taconse system, by 
Prof. J. D. Dana, F.M.G.s. author takes exception to 
some remarks made befcre the Geological Soclety by Dr. T, 
Sterry Hunt on November 16 it, Dr. Sterry Hunt hay 
thrown doubt on the result, airived at by-the geologists who 
have studied the relations of the so-called TacBnic strata, not 
in consequence of any observations of his own, but on the 
general ground that ‘‘where newer strata are in unconfor- 
mable contact -with older one’, the effect of lateral move- 
menty of compression, involving the two »erles, 18 generally 
to cause the newer aifl more yielding strata to dip towaide, 
apd even beceath the edge of the dider rock—a iesolt due 
to fold, often with inverson, sometimes passing into faults.” 
-lt was pomted out m o ition to these views, 
observations cf Emmons, H, D. aed W. B. R. r 
Sır W. Logan, James Hall, E, Hitchcock, C. H. Hitchcock, 
Hager, and Wing, prove that the Taconic schists and limestones 


are in conformable succession andof Siluran age. ‘The strat- 
graphical structure of the Taconic range is, ind s $0 rmple 
that all obrervers who have studied it have descri ed the schists 


and limestones as conformable; and numerous characteristic 
Silurian fossil: have-been found in both. This view had been' 
maintained by Dr. Sterry Hunt himself till 1878, when he fnt. 
rue “s new interpretation of the strata in question ; 

t the Jatter was not based on any fresh facts or observations. 
The author's own obse vaticns on the subject, carned on during 
meny years, were detailed and ilustrat-d by a hap of the 
whole of the Taconic range In conclusion, he pointed cut that, 
even sf Dr. Sterry Hunt's general principle were conceded, and 
he was not by any means himself prepared to make such a con- 
cession, 1t would have no bearing on the point'at issue ; for the. 
tuppoted younger strata do not dip the Tacomc schists. 
In oppomtion to the view that the Ogical age of strata can be 
inferred from ther mineral characters, he poinied ont what 
remarkably dintrent rocks have been uced by the 
metamorphi in different degrees, of the strata of- the 
Taconic -—On some Nodular Felsites m the Bala, 
Group of North Waler, by Prof. T. G. Bonn , F.R.S.— 
On the Cambna= (Sedgw.) and Silurian rocks of candinavia, 
by J. E. Marr, B A., F.G.S. The author has examined the 
following areas of Cambrian and Silurian rocks in Scandinavia :— 
(1) Dalecarha, (2) Ostrogothig and Westrogothia, (3) Christiana, 
Pi Scama, (5) Baltic Isles, A sketch of the stratigraphy of 
each of these regions was given, and the author gave the 
following conclus:ons ;— 


; ( Mudstones a Ramesdse and Bjemjolagárd — e Lgdlow. ` 
a Cardiola beds : Cyrtegragius ond Aettehter 
Shales -—. .. . .. es se = Wenlock. 
A | Lodiferus Shales: Upper part of Brachio- : 
E pod beds .. .. .. 4. 4. .. .. =May Hil 
E Lower part of Brachiopod beds... ,.. — Upper Bale. 
„5 ) Trimtectens Shales: Beyricăti Limestone.. ex Middle Bala. 
à Kargarde Sha'es : Cystidean Limestone ... ae Pala. 
- *c. = c. 


A correlation*with che beds of Bghemia was also given. The 
autcr pointed ou: that there is efidence of DU break; . 
varying 1) amount, as well as of a palæontologi one betu een 
the Cambnan and Silurian of Scandinavia, Several of the beds 
of Scandinavia admit. of a @ery%xact perallel with strata in the 
Engli-h Lake district. ‘The author considered that the fanna of 
these Scandinavian deposits affo: ds evjlence of migrations, This . 
can be shown by cb-erving that tbe «ame forms occur in two 
beds òf diferent agre, bug are absent fion? en intermediate one; ' 
eor by ing beds "aterally, and showmg that the forms occur : 
in an Ne d ;jn one locality than in another. The authcr 
consider cg tte Dao: shales deep-water deposits, and accour.ted 
; à is : 
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for their Wido extent by supposing the material derived directly feet above ‘the ground. The results show’ that the average 
from the decomposition of the felspa? in metamorphic rca gin slack Ea TET art alien , and 
bo in a very fine state of division. „The deep-water in the | the average um lower, on the grochd tham on the 


fed from the south-west; the 
t expeeted, were more varigble 
: were given in support, 


Cambrian appears to have 
shallow-water forms, as 

n their direction of mi : iar um 

of this view. In Silurian times direction of migration 
appesais to have changed, the dispersal taking place from Hritain, 
owing probably to greater local upheaval there, ‘The coast-line 
alo, insted of ruaning in a west-north-west and cast-south-tast 
direction, seems to have run more west-south-wess to east-north- 
east, as shallow-water forms gre common in Britam, bat deep- 
water forms in the centrab Swedish area, The result of the 
author's investifrations, as ing on classification, is that there 
b a break in®Scandinavia at the of the equivalents of the 
May Hill series but no other break in the Cambrian series of 
Sedgwick of equal importance : no hreak, physical or palæonto- 
logical, existing at the base of the Cetsfogyge-lumestone (Trema- 
doc), where some authors have drawn a boundary. 


-Zoological Society, April 18—Prof. W. H. Flower, 
LL.D., ERS., preien in the chair, —Prof. Flower read a 
paper upon the mutual ties of the animals NP the 
Sde entata, in which the usual binary division into Z&yZe- 
paga (or 72 pd abe aE Ertemophage (or Vermulingua) was 
shown not to agree with thp most important structural characters, 
These, according tẹ the int ton pat upon them by the 
author, indicate that the Bradypediva and Megatheriida are 
allied to the nier ci ives and also, though less closely, to 
the Dasybedida—all the forms thus constitu one 
primary division of the order, from which both the Afasise and 
Oryct. ida of the Old World are to:ally distinct. —À tom- 
munication was read from Mr. Charles Darwin, F.R.S., intro- 
‘ducing 2 pape? by Dr. Van Dyck, of Beyrout, on the modifiea- 
tion of a race of S street d by means of natural 
selection, —Mr. Oldfi Thomas read. an account of a small 
cnllection of mammals made Mr. A. Forrer in the State of 
Durango, Central M. in x ch eramplea of sefere! Dorthaig, 
forms, not hitherto ed so far south, and several sou 
forms not hitherto known so far ocenrred.—4AÀ. communi- 
cation was read from Mr, Edward t, con notes on 
a collection of mammals and birds formed by Mr. J. ell, 
in the of Nanta, Elvira, and Loretoyacu, on the 
Peruvian ' The collection contained examples of new 
species of Tkemnepkius and of Crygénris, which were proposed 
to be called T. ruirecuos end C. baton cÀ communica- 
tion was read from Mr. Edgar A. Smith, co an account 
af the collections of terrestrial and fluviatle Mo latel 
made in Madagascar by Mr. W Johnson aad the Rev. W. 
Deans Cowan. Various new in ing species of the 
. genera Cyclostoma, Vitrina, Helix, wasairia, Cles- 
petra, Ampullicria, Limnaa, Physa, Planerbis, Corbicula, and 
_Pisidinm were described. 

Meteorological Society, April 19.—Mr. J, K, Langhton, 
EAS ol president, in the chair.—C. P. Bolton, J. Dale, Capt. 
G. Ga . T. Marks, G. Neame, A. F. Osler, F.R.S., and 
Miss É. L Pogson were balloted for, and duly elected Fellows 
of the Soclety.— The papers read were :— Barometric gradients— 
wind velocity and direction at the Kew rhe by G. M. 
Whipple, B.Sc., F.R.A S., F.M.S., and T. W. er, F.M S. 
For of investigating the subject of the relation of the 
force and direction of the to the distribution of baro netric 
pressure, the authors have discussed the Kew observations for 
the five 1875-79. The results show that the rate at which 
the blows iocrenses almost directly with the inclination of 
the gradient in an arithmetloal pro n, the mean rate of 
i 1°85 mile per hour for each additional *0025 inch 
of difference in the barometer readings at each end of the slope. 
The anthors find that the ang 


: at which the wind croses the 
line of gradient at Kew does 

of the gradient or the velocity of the wind to any mat extent, 
and also that the e is found generally to lle between 40° and 
60°, the-everage of the whole Teriew of observations giving a 
deviation of 52°—Oni difference of temperature with 

by George Dines, F.M.S. In thisepeper the authqr giver a 
summary of his observation made at Walton on-Thames during 


the last six years. “Two almost eal in size and con- 
struction, were used, one placed o e groadff, the 
other on the top of the tower of the house, s Tte of tie ier. 


mometers in former being four feet, and {n the Iatter fifty 
. . e 


^N . 





t vary with either the steepnape ' 


the relative probabilities of the antagonistic 
and Schroder, and concludes that Schród&r's hypo - 
tenable. The author hes also determined the molecular volume 
of the gronp CH, at various pressures, and concludes thet ie 
value is lees constant higher the pressure; fhy at 20 mm. 
pressure it varies from 17 to 21, at 30 atmosphefes from 26 I to 
£4°3.—On the actlon of acetone on phenaufhraquinone, both 
alone and in the preseece of ammonia, by Dr. F. R. Japp and 
F. W. Streatfield. 4 white crystalline substance is f 
CHO which melts with decomposition about 230°, 


when Ve RUE be sibelkdes Cy 71, OL aloe at 
much wat, forms a 8 substance, Cj; H,,O,, melting at 
go”. By ph ne and acetohe in sealed tu 


to 200° this substance C, H,,0, is alsó formed, and by passing 
ammonie through its ethereal sofition the substance first 
described C,,H,,NO, can be prepared.—aA study of some of 
the earth metals contained inGamarskite, by He E. Roscoe. The 
author has obtained, by cry-tallising a mixture qf formlates of 
terbia and yttria, rhombic crystals exactly resembling the so- 
called formiate of philipplum. This supposed new 

philppium, has therefore no existence. 
terbium, by'H.-E. Roscoe and A. Schusters—On the 


thiophosphoryl chloride upon silver nitrate, by T. E. Thorpe 
and S. n, The authors hoped to obtain a mixed anhydride 
resem nitic anh e in which some of the was 
replaced by sulphur, but no such substance was formed.—On . 


the action of potasium amalgam, sulphuretted hydrogen, and 
y on teira- and pentzthionate of 
and tetrathionite 
be present, some 


The 
conditions for Maximum reduction in the case of zinc are: con- 
centration of the ferric salt, a small amount of free acid, anda 
rather high tem ium acts much less efficiently 
than zinc. ic gun cellam euch on apparently decreases 


the reducing action. 
Anthropological Institute, April 4.—Major-Gentral Pitt- 


Rivers, F.R.S., president, in the chalr.—The election of ` 


Everard F. im Thurn was announced. —The president exhibited ' 
a sesies of carvings and painted masks from New Ireland.—A 
per on the Papuans and Polynesians was read by Mr. C. 

*Staniland Wake, who, from a consideration of the physical 

pecaliarit'es of the Ocpantc Races, arrived at the fo con- 

clusions :—1. The Eastern was at a very carly 

period inhabited by a -haired race belongmg to the so- 

called Cancasian stock, present modern representatives of 

which are the Australians, 2. To this race belonged also 

ancestorz,of all the Oceanic races, includmg the Pepu the 

Melanesians, the Micronesians, the Tasmanians, and the Poly-e 
nesians, as@hown by their common possesion «f certain physical 

are,due to the in of “various forrign clemenfg, the 
Negritos having influenced all of them in de ree- 4. The 
lighter ic races show traces of the Negrito influ nce, but they 
have been Er TS vith peoples 
from the Asiatic area, givi on the one hand @o tee 

' savage Malays,” on the other hand'to the Fen 
who have been ywaffected by the Maliys. 5 ‘Traces €f 
‘an Arab or itic element tre a t av ong woth the dark 
and the light Oceanic races, bat i y among ti Papaans and 


Melanesians, the former of whom may algo pow bly possess a e 


Hindoo admixture, Mr. C. Pfoundes read a Barer on ‘Rites 


peculiarities of the several dafk races e 


ee 


and Customs in Old Japan,” aod exhivited a number of photo- 
graphs and Japanese books and pictmes. e. e vo 
. Entomological Society, April La H. T? Stainton, . 
ERS, president, -in the chair —Exhihition.: A Yox of 
Hypno, mounted onegiass, by Mr. J PeHiliuim; a ree 
markable Qoccise//d, ioiegmediate between C. Kmeoputtata spd 
. 
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oceifata, by Rev. M. S. Gorham ; and a very complete collection 
of Bntsh 7xichopiesa, by Mr. R. McLachlan.—Mr. A. G. 
Butle” communicates. a cchtinnation of bis Heterocerous Zepi- 
PY mind collected ın Chili by Mr. T. Edmonds, in which forty- 
fie species of Neima were noticed. 


Victorix (Philosophical) Ingtitate, April 17.—Dr. Wallch 
delivered-a lecture describinge results of hi. investigations 
during the last tu enty-two years into the question of the oi 

of life, hi» stndies having led him to go over the ground that 
Prof. Haeckel has ingestigated. . 


BERLIN 


al Society, Aprl t7.—M. du Bois-Reymond, 
president, — Dr? Schiffer lectured about the effects of guacha- 
maka poison, Ap extract was made [rom the wood of the 
pouonous plant, which, like curare, is soluble in water and 
alcohol, gives the general reactions cf an alkaloid, The 
effects of the extract were tried on frog’, pigeons, and rabbits. 
A latent period of about fifteen minutes was always noticed. 
This uas followed by a loss of val and motor power, although 
the activity of tHe heut and of the organs of respirition was 
not un When small doses were given, the animals re- 
covered after a few days’ when large dcses were given, the 
impairment of their powers ended in producing death. The 
muscles could bestimulated direcfty, but not indirectly, through 
the medium of the nerves, The guachamaka-poison had, conse- 
quently, exactly the same effects as curare. The circumstance that 
both these poi-ons must be administered in 25 times as large 
quantities, when given by the mouth, than when administered 
hypo racc id origin to some attempts to discover the 
reason of this difference, It was determined that these poisons 
are neither very rapidly thrown out of the system in the urine, 
when they have been absorbed, nor are there substances present 
w the alimen canal, which decompose them, The probable 
cause of the difference is, that these pouons are with difficulty 
absonbed from the stomach.—Dr. v. Ott read a communication 
about the formaton oí nutritive albumen in the digestive canal, A 
frog's heart, which had been rendered pulseless by washing ıt out 
with salt soluuon, and which commences to best again under 
achon of aumtrve (£2. serum) was used as a ent, in 
order to recognise the presence of this . Peptone no 
action on the pulseless frog’s heart, but the consents of the in- 
testinal tube of a dog, who hed been fed on albuminous food- 
stuff, bad; consequently, serum-albumen must’ have been 
formed.—Prof. Adamkicwicz, of Krakan, gave a description of 
the anatomical alterations in a case of incipient tubes, and a 
descriptign of the blood-vessels in the spinal cord, which form 
a very cluse capillary network. He believes that he can trace 
back tabes to a disense of the capillary vessels of the spinal 
cord. 


Physiol 





PARIS 
Academy of Sciences, April 17.—M. Jamin In the chaif,— 
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are referred to this graduation. Two terrestrial telestopes are 
supported cn chariots running on rails round«he terrace. Geo- 
graphic! rope are constructed, having concentric circumferences 
round the Pay de Dôme and radii from it, The origin and course 
of gny metzor (thundersjorm, mift, &c.) is easily and exactly ob- 
seed. — Oa spermatogenesis in plegiostones and in amphibians, 
M. Sabatier. —The death of M. Giffard was referred to.— 

bservatio-s of planets 221, 222, 223, and 224, and of comet a 
1882 (Well) at Paris epica M, Bigourdan. —Elements 
and eee ides of as a 1882 (Wells) by the sme —Obser- 
vations at Margeilles ables iA M. Coggin.—On the theo 
of uniform functions of a varia M. Mug efe On a 
mpew. of the circle, M rboux.—On a of the 

‘Mecaniqre analytique," relative to the principle of the least 
action, by M. Brassunne,—On pernitric acid, by MM. Haute- 
feulle end Chappuis. On formation of pernitric acid “by 
electrisation of dry air, when the maximum tension for a given 
temperature has been reached, the electric decompose 
the acid sucdenly into hyponitric acid and oxygen (shown by 
sudden fall of pressure, and an intense red colo A retrogia- 
tion of ozone takes place simultaneously, through heat liberated 
in decomposition of the acid. In presence of certain propa tions 
of hyponitric acid neither ozone nor pernitnic acid can be re-formed, 
To get as much pernitric acid as possible, one should operate at a 
low temperature ; (other’conditions are mdicated),—On some regc- 
Wons of salts of protoxide tin, by M. Ditte —Actlon of ammoniac 
gus on nitrate of ammonia, by M. Raoult.—On the discovery of 
alkaloids derived from protec animal matjers, by M. Ganter. 
In 1873 he observed and announces thet putrefaction of album- 
noid matters gave mse to trus fixed and volatile alkahes ; (Selmi 
later). —On <stranitrated bromide of ethylene, by M. Villiers. — 
On the origi- of sacchaiine matters in the plant, by*M. Perrey. 
Cane-sugar 15 a t of direct elaboration of the green cells. 
Glucose, never found in the plant without saccharihe, is probably 
derived from the latter by ion, A reaction einen 
saccharose and glucose, seco in the leaf, primary in the 
seed, produces starch, In germination starch 1s transformed 
ee dextrine and glucose. In normal nutrition saccharose appears 

th an essen réle.—On the Echmida of the Senonlan 

strata of Algeria, by M eau.—On the brain of Arcfocyon 
Duetht and cf Pleuraspá nim Ausonii, mammalin of the 
lower eocene of the environs of Rheims, by M. Lemoine. —A 
“ Traité d’ Hydrographie,” by M. Germain, was presented ; also 
a volume by AI. Pochet, entitled “'Theoy of the motion in 
curves on railways, with its applications to way and material ; 
new method cf ensuring the ect working of axles m curves.’ 
M. Pochet expresses a hope that the State, which is abont to 
construct no less than 14,000 to 15,000 km. of new lines within 
a few years, may take the initiative in fixing at the outset the 
elements of the typical railway, and that his theory may be of 
service for this, — , 





The following papers were read:—On the transformation of CONTENTS Pace 
oxysulphide of carbon into ordinary and*sulphnrated ureas, by | c Danwo. By Prof T.H H ERS 
M. Berthelot. —Conseı vation of the hand by removal of bones | Pror. Wixssxx ox “Tae Powxxor AovxuexrT 1x PLAXTS" By, 
ot the carpus and radio-carpien resection, by M. Ollier. He Francis Darwin (With Diagram) . aa. . -` 597 
has «o operated in fifteen cases, and, after the first four, with Ovx Boox Sumer :— of the n" t 
very satisfactory results ; the patients able to use the band mm the Collection of the Beitiah Museum b ute d rus 601 
en 2 light way, and several to do bard wur oe eee Larrea T TO TX» hnITOR i= ae t 
the phot phic description of the Alps, e. n mm : 
Crea ene D a ma dy eulogised by the Co on. M. iD EA EE ar n A ne 
Civiale selected forty-one panoramic centres, where he ede Bomar , Cuas W Pract. 2. we ee . 603 
both ds gexiesian and photographer. In some 2 at te The msc ME ee os 
climb win ht» apparatus more 3000 m station o : 4 OU ROTHEM. 
apn paceman eae mud | Regi pue ee ce li z 
the photOgrphm were join er. . Civiale devotes AILY WEATHER CHARTS IX THE NORTH tee Se 
separate plate to defails of theeAlps, photographed at as many DEAE ra on RIEN prot. py Prof mae 
meondary tations? Full d tions, gontasuing much to interest |e T gestae F.R.S. . isti) Tur e: "ue o do Em 
the enginegr xi ordinary tra ee ia kas Jonna eaa Oy Tux RaLATIYE Resisraxces or fewn amp Water TO WmD 
uarantines at Suez, by M. Fauvel. e reviews at some length i aante geet cepa Midd re em tn 607 
ehe prophylactic mengures taken in recent years, bf. de Lesseps |: aoe: Livio Co x V Or uA LÀ ims)... 68 
seeme to have been inadequately informed ; trhat he pro | Tax Lrre-Hisrozv or THE Ey. .9. . . MP 
exactly (M Bauvel my) ihe ordinary practice at Suez ; ties | Sm Huony Corm, K.C.Ba. >. eee Ces HUS. ca fer o re AY ; ot 
a « as po -ible where the ship from a distance is really’ |! Nom - o Coron i. a Noe Be eS eere . mU 
heldr; ons 1 against every infected ship, or ship | The Observatory of Trinity College, Dfbün . . e. s. 626 
. Sus $i dt being 30.-g Method of observation of meteors at the Tne O oMoscow . . . DE 8 s bs 
aule of fhe "uy de Dôme, by M. Alluard. A circular terrace I rid img CoR a DEAN E AR UPS M SE os 
withebalu-trade kas been formed roung the tower ; the belustrede | Scrmserurie Sexinzs oTo NAL Drina Sea qu el 
D SOCIETIES amp ham .......- Pa ex Be 
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‘FIRTH COLLEGE, SHEFFIELD. 


The COUNCIL of FIRTH COLLEGE, SHEFFIELD, are propared 
M Appoint a PROFESS JR of LITERA’ E and HISTORY, who will 
to Classics. 


be required ction in 
Salary of tha asl Profemor will ba fie oe arcane wh half the Fees of 
his own requested to give fall i 

any they may heave gamed. 


ENSOR DRURY, aime 
Firth Collage, Sheffield, October 27,05 Sas 


EVENING LECTURES TO WORKING 
MEN. — NO SCHOOL OF OF SCIENCE AND ROYAL 


RMAL 
SCHOOL OF MINES —The first NI NER x Lectures on 
“Life of the Globe," FRS will be 
PRA ICAL; GEOLOGY, 1m Jermyn 





iis a ose 2 MONDAY, N 14th, 
Ww on ov at o 
Hints, may be obtained by Wi Men only on application at the 
useum 





NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES.—Mr. WARINGTON W. SMYTH, 


d p betty Nov otk te i = the UOUN OF 





NON-MAGNETISABLE WATCHES, 
WATOHES which cannot be  MAGNETISHD ,'"' constructed at 
Beal egino of W Croorrs, Eag , F.R.S, and as exhibited at tha 
DENT & CO . Makers of the Pri Standard Timekeepez 
afl m E GERE = ams 
Only Addresses :—6r, Strand, and 34, Royal Exchange, London. 
N.B.—Watches can be converted to this plan. 


'AERQLITES. ^" t 
A LARGE SERIES OF SPECIMENS OF THESE 
REMARKABLE BODIES, 
Many of Great Rarity « and?’ Interest. 
MORE THAN SIXTY VARIETIES NOW QN VIEW, 
And may be selected from, at Modgrate Prices, of, 
JAMES R, GREGORY, 
° Mineralogist, ADAE. 
8&4 CHARLOTTE STREET, FITZROY SQUARE . 
° Nem Lirt sent on Applicativg. ? 
. . 
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BROWNINGS LANTERNS. 


THE NEW 


THREE-WICK LANTERN. 









Sixpence. 


e a a os a A 
5r. to Z ro, sent frea, 


“JOHN BROWNING, 
63, STRAND, LONDON, W.C. 








NEGRETTI 


NEW 


GLYCERINE AND MERCURY 
TENDED . 


RANGE BAROMETER. 


Small distfictly, shown to y},ths of 
an inch without the aid of #V ermer. Length 
about 40 inches, 

. .——— 


NEGRETTI & ZAMBRA, 
Scientific Instrument Makers t? 
Her Mayeery rux Quem, 2 
HOLBORN VIADUCT,” 
y CORNBIEES &, 132, REGENT STREET, * 


ONDO . 
N. and Z'a Jare Giele Picea 


PHOTOGRAPHERS—CRYSTAL PALACE, e — ME haet 
SYDENHAM, Speak 
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5 NATURE * s 


. 
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é MICRQSCOPES.. 
Gooqualled by any other Make: at the same Price Intending Purchasers 
should apply to the Mancfacurer, 


A EDMUND WHEELER, 


48m, TolHngton Road, Ho , N, London. 


MINERALOGY AND GEQLOGY. 
AND INTERESTING CRYSTAL OF BERYL, CELESTINE 
(EGYPT) EWAROWITE, TOPAZ, CRYSTALLISED BROMYRITE, 
ALEXANDRITE, AMALGAM, HESSITE, NATIVE GOLD, CRYS- 
TALLISED DANgURITE, RIPIDOLITE, and IODIDE of SILVER. 
e BLOWPIPE CASES AND APPARATUS. 


fOLLECTION#PFGR STUDE from £s ar. COLLECTIONS FOR 
* , BEGIN from 43. sr * 
froe. : 


PRIVATE LESSONS AND EVENING CLASSES, 
M SAMUEL H€NSON, 

277 (Late 1134) STRAND, LONDON, W.C. 
GEOLOGY AND MINERALOGY. 
Glactated Boulders from the Tyne Valley; Fish Remains from the Chalk 

of Mount Lebanon, collected E Rus Monks. 
Interesting Sponges, Bryosoa, from the Neocomian of Faringdon, 


Fine Series of pedes ies ani otar spent, B 

Chaco Norwegian mi corper dn of White Apatite, Black 
Toonmaline, Enstatye, Limentte, Angto, Onkolite, Serpentine 
TPaeudomorpha, &oc. 


THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, LONDON, W.C, 


DIAMONDS IN MATRIX, 
RD Diamond and Oriental Stone Curter and Dealer, has 
pale Specimens of the above ; aleo Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 
1s, FRITH STREET, SOHO, W. 


DIAMONDS AND PRECIOUS STONES 
IN THEIR NATURAL STATE AS FOUND. 
CABINET CONTAINING FIFTY EXAMPLES, Price £5 s 


ALSO 
ROCKS AND MINERALS 
Selected as a Guide to the 
WHEREABOUTS OF PRECIOUS STONES. 
Fifty Examples in Cabinet, Prce £a ras. 
CABINET (Mahogany) holdmg the abore Collections, complete, Price £7 
THOMAS J. DOWNING, 
"ab WHISKIN STREET, LONDON, EC 
Lasts of Klementary Collections, &c., Gratis. 
In the DECEMBER Number of this Magaxme will be commenced a New 
Norl, enntled, '' FORTUNE’S FOOL,” ler by JULIAN HAWTHORNE, 
Author of " Garth,” '' The Tho Langomg Mil aod other Stories,” &c- 
MACMILLAN'S MAGAZINE, 
No. sts, FOR CONTENTS. c eth 








r—" The a la By Henry Jemes, Jun. Chapters 
LIII —LY. “(Cedar i J 
s —'' Phra-Bat."' . Gifford ve. 
3 —'' Falconry in " E B. Maerbell. 
4 —“ A Historical ” B J.R Seeley. 
a oria Borrow.” A Hake. 
—" Edinburgh " By Prof David Mason, Part I. 
MACMILLAN & CO, LONDON. . 


ST. JAMES'S MAGAZINE. ° 
THE sr. JAMES'S ANNUAL, 1881 


«Under the Holl L * 
ew Point of Yew. By JULIAN HAWTHORNE 


have e 

dee ine aa Saow. A Poem 

# Frolic Illustrated 

of Lafefand Death ,A Poem By JOHN PAYNE. 
Illustrated. 


GRA’ ; MARSHALL & CO., Paternoster Row. 


7 THE “HANSA™ . 
is the 
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LIVING SPESIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, NATURASISTS’ and MICROSCOPIST® 
STUDIO, zz, NEWHALL STREET, BIRMINGHAM. 


T. B has last week rent to his subscribe the Hydrozoa, 
sched by über siento bod Sex wend mith 





C os 


Specimen Tube, One Shilling, post-free. 
Tweniy-ris Tubes in courae of Six Mouths for Subscription of dt 5 
er Twelve Tubes for tor 6a. 

Parfollo of Drawings, Str Parts, 1s. oach. — e 


Sale bp Aur Auction. 


The ENGLISH’ CYCLOPADIA.—The- Ci Bee Plates 
and Entre Plantzf this most Important and Valuable Lit 2 
MESSRS. HODGSON are favoured with 

In&ructons to SUBMIT to PUBLIC COMPETITION, at their 
Rooms, 215, Chancery Lane, W C e pus (urls | 
made privately 


E PLATES 
e ELECTROTY PES of that most IMPO TANT end NATI NAT. 
NONE the ENGLISH 


Quarto Su con Fifteen 
Temi P. dig of the mgn Literary “nd Ment, 
riters known Eminence, 


Mic eek 
ral History, acd Illustrated with several 


The ENGLISH CYCLOPADIA in its forin,- sum a 
Complete Atlas, and the Stock on hand ofthe Work 13 very 
The ENGLISH CYCLOP/EDIA is the Largest, most Hrrenstvo, and 
Best of all existing Encyclopedias in tho Enghsh Language. 


Full particulars ma: y be obtained, and Copy of the Work inspected, at 
Mos, Hopgson’s Uflices, 115, Chancery Lane, W.C. 


THE QUARTERLY REVIEW, No. 304, 
Is Publahed THIS DAY. 





L—THE REVISION oPE ES wi NEW TESTAMENT. 
IL—THE PA3T AND FUTURE OF THE CONSERVATIVE 


PARTY. 
IIL—DEAN ST. S LAST WO 
IV.—THE DEVELOPMENT OF ELECTRI HTING. 
V.—POPE'S VORES BY ELWIN AND CORR 


B —LUXURY, 
JEA S ATG ORATORS. 


TOER MURRAY, Albemarle Street. 


THK BREWERS’ GUARDIAN: 
A Fortnighily Paper devoted to the Prete Maia Interes 4, 





Rrvixw oF TME Matz amp Hor REN AXD Wua amp Srrarr Tuwe 








Chaque Samedi, 16 "ER Seana In 8vo, 2 VETE 
: REVUE HEBDOMADAIRE, 
clentifique, Tunstrée, spéciale, journal les lecteurs 
au Courant de tous les détails de ls aidon ‘aniverselle d'dlec- 
€ tricitd, organe indépendant des exposants. 
Rédacteur en chef: W. de FONVIELLE. 


E. de CLI 
Subscription Y. 


ON: Direoteur. 
Jy, 16s. ; Six Months, 93. 


e. ~ Agency foy England and Colonies— 


e LE FEVR& AND CO., ENGINEERS, 
26, BUDGE Row, Carnon STREET, LONDON. 
. : Specimen Copy sent post froo. 
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o Weekly, prico si, poster's. Yearly, post-tres, ros, rod. Q 
KNOWLEDGE, an Illustrated Mafazine of 
Sclence. Plainly Worded—E@aotly Described. D 
Edited by RICHARD*A PROCTOR. e 


RNOLD i: e tated meo ibtd pe 


correct terms 
KNOWLEDGE will contain OzxiGrK«AL ARTICLES by the ablest exponents 

of Science? SxrAL PAPERS ing scientific and principles ; 

Screwriric News translated into y 


CONTENTS OF No.1, PUBLISHED FRIDAY, NOV. 4 
To Our Rranres. n. 00324 
Scomxce AwD Rxux, By the Editor. 
Txx ee or Foon To Muscutax Worx By Dr. W. B. Carpenter, 


F. 
Axe Women Inrrrior TO Mun? 
Dustvated). 


te hr aaa the San Hot Can Ico- 
Tax BreaoacHam AND MIDLAND IxSTITUTE, 

Tre CoLouz or SuxLIaur., * 
Tex “Tone” RIDDLE. 
Our MATREEMATICAL COLUMNS. à " 
Our Cass Conus. 


London: WYMAN & SONS, 74-k 75, GREAT QUEEN ST., W.C 


Now Ready, priro ss. 


. THE oe OF THE 
ANTHROPOLOGICAL INSTITUTE OF 
GRÉAT BRITAIN AND IRELAND. 
Vol. X, No. 4. 

Cowrzxts. 


Colour Phenomena in 
F.R.S. 


Belgium and olsewherg, By 


that the Art of Music in Prehistoric Times 
of Development, cach 


charac- 
by the Invention of a New of Instrument, and that these 
Invariabiy succeeded one another in the same Order Ip various 


the World. By J. F. Esq. 
y i ecent Geological Changes 


London: TRÜBNER & CO . s; and sp, Lodgate HILT 





On the rst of every Month, 
TRIMEN'8 JOURNAL OF BOTANY, 


New Series. el Lice e ds FI. Beith Muse. ^ 
Notices of Books and Memotre.—Articles in Jeurnals.—Botanial News — 
Proceedings of Sctleties. 

Price rs, s4. Subscription for One Year, payable in edvance, ms. 

London: WEST. NEWMAN, & CO., 4, Hatton Garden, E.C. 





NORTH BRITISH - AGRICULTURIST 


is tho only Agricoltura] Journal in ‘and circulates extensively 
amongst ud Proprietors, Factors, Farmers, Farm-be:ifis, and others 
m management 

and the Northern Counties of 

un e RUD RIST DEA trl Bt consid circulation on the 
The AGRICULLURIST le pe ed every Wodnesday 
time for the evening mails, and contains of all the principa! B 
and Insh Markets of the week, besides Reports of those beld 
on the dey of 

The Votes ney Depestzent by oco of the lading Veterioa:fane 
In the ,anim the broeder gnd fender as a. puidepto tbe 
F ries vedo te Meares 

a are given 
of Dg beg 


not exist. 
Price s4. Ww o ac gk pe advance, 
Offices: i Street, Edinburgh: th Qnae Vitoria oe. 
Post: fica Orders payable to Charles Anderson, Jun., Edinburgh, 

I 


QE. 
By Edward B Tylor,” 


NATURE ; ii 


. 

"The leading Fanner’ paper."—CrLAxE Syri Reap, Eso. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND F RS’ CHRONICLE 


e In unsorem Verlago erschwnt* 


“DER NATURFORSCHER. 
Wochenblatt iir Y, der Fortsohntte in doen 


KLAXEX. 
ike emin bea XIV: J eee Zeitschrift bat bei Allan, 
en, 
MERI a Neca gaan roe BAAT she 
Becho, 8.-W., ry, Charlottenatr. 
FERD. DUMMLER'S VERLAGSBUCHHANDLUNG 
CHarrwits k Gosemann.) 





Now ready, price zs. Ga., Part XIV. of 


BRAINS 


A JOURNAL OF NEUROLOGY. 
BY 


J.C. BU MD, ris ; CRICHTON-BROWN MLD. 
LL.D., D FERRIER M'D., FRS aod CHUGHLINGS JACKSON, 
M.D., ERS 
Contents. 

Orama. ARTICLES :— 
On Insomnia and other Troubles connected with Sleep in Persons of 


Nervous System. Francis Warner, M.D 
à end da id Ferrier, 
CarriCAL AMD Notices or Booxs. 
Crpncar Cases :— 
Case of Brain Lealon with Hi on the ame Side and Uniocular 
Nearitts on the Sade, Ernest Field, M.D. 
Cia of Tumon with Laft Hemiplegia. By Charles E. Beevor, 
. 
Case of Spasmodic Wi Neck with Exchwon of a Portion of the Spinal 
Accessory Nervo. Walter Rivington, F. R.C.S. 


Avermacts OF Berrisu AMD Foruraw JoURXALS. 


pest free. Any wishing to purchase Complete Set will on pay- 
of 44s , receive the Throes Vols. already and the P, a 
Vol IV. as they (d 


& CO. London. 


On the rst Æ every Month, price Saxpence 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
e Edited by Joan T. Carrinarom, e. 


With 
Fafoxmcr Bosw», F.Z 8 Jonn A: Poia, 
Epwarp A. Puce F.L.B. | ; Aa li Wary, 
. Buca Wirrrz, M.D, n 
Contains Articles by well-known Entomologists on all Branches of the 
Sconce ; on Insects injurious or beneficial to Farm or Gerden; Notes on 
bed occurrence of Rarities, &c ; 
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there are Monthly 
Lists . * 
Numerous WoopcuT ILLUSTRATIONS, to prinfingect 5 especial 
attention is given, and occesional atid rs and Cuzoxo-Liruo- 
GXAPXKD PLATES. e . . * 
SIMPKIN, MARSHALL, &CO., Stationery Hal Court. 


In fcap. 8vo, price sr. Gal, 
SOUND: ELEMENTARY LESSONS ON. 


De W. H. STONE Lecturer at St Thomas's H mem, 
on Physics Sty z onpltal. 


‘This is an excellent hitle 
Sanc» and Art Clases. but also of 


amistance toehun in the acquimtion “of paare es 
e MAGLOLLAN k €0, LONDON. = 
e 


=~ 


iv 
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THE SCIENTIFIC RESULTS OY THE VOYAGE OF H M.8. 
- “CHALLENGER.” ^ 


Now reer: ZoLocr, Vel I, 
e NC 


Ilhustrated, fn royal 4to, price 


enone on the SCIENTIFIC RESULTS 
of the VOYAGE of H M 8,  CHACTENGER " during the YEARS 


18776, usce the Command of Capt G. S. Nara, B.N., F R.S., and 
amm’ Capt F. T. Tgousox, RN. under meee of 
Sa C. WYVILLE THOMSON, Ent, F.R S., E 

. ZOOLOGY, Vol III. ẹ 


*,* This Volume be had also in Two Separate Parts, being Parts LX. 
X. ofthe entire Work, na follows: — 


PAxTIX Rejfori Eckinewlea, Price 

Purr X gerit e Bohne, ntm ? 

*,* Published Order o£ H.M. Government, and Printed for H.M., 
corr ad 


"London : LONGMANS & CO., JOHN MURRAY, MACMILLAN & CO., 
SIM PEKIN, MARSHAL «x CO, TRUBNER & CO, E. 
STANFORD, TE ER, ang C. KEGAN PAUL & CO. 

Edibergh : A. C. BLACK and DOUGLAS & FOULIS. WubÉr: 

A THOM & CO., and HODGES, FIGGIS & CO. 


TRÜBNER AND COS LIST. 


THE BIRDS OF CORNWALL AND 
THE SCILLY ISLANDS. 
Ey the late E. HEARLE RODD. 


Edited, with an Introduction, Appendix, and Brief Memar of the Anthor, 
by J Harring, FLS., F.Z.8. 


Post 8vo, with Portrait and Aap, cloth, r42. 
OSTRICHES AND OSTRICH FARMING. 


J DE MOSENTHAL, 
Coaril-Geaeral of thd Scu A an Recabi för France and 
J. E. HARTING, F L S., F.Z.S. 
Second Edition, with New Preface, 8vo, cloth, rar Ga. 
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An Taaroa 6x Cheer rink tha Cole Pgoc ot Tiii Filns under the 
Being a esl demonstration of Dev Dxseorr Kad Molecular Moton of a 


The PHONEID 
Š HONEI IDOSCOPE ri 5 Dia, Eats of Slain, Dain 
MANUFACTURED AMD BOLD WHO AND RETAIL RY 
& C. TIBLEY & CO., rys, BROMPTON "ROAD, LONDON, gw. 
TELEPHONIC ELECTRICITY. Meis MN 
Experimental Purposes. 


Pica Lists of Electrical and Acoustic Apparatus, with Drawings and 
Deecription af the Harmonegraph. Posi Free. vd. 


TO pO T 
Purchasers o£ ra sacris for '' Hints on Silrered 


op ere ER. (uke of the ho 97- boci 
Eag eg See Arend,” cpio partan Te 


G. CALVER, F.R.A.S, >» 





_ N.B.—Second-hand Reflectors and Rofractors frequently for Sele, 
— —4. 


NOTICE-OF REMOVAL. 
JAMES HOW & CO., 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON ST., LONDON 


(LaTx or x, 9r. Brie ST., au s, Forrer Lame), 





HOW'S STUDENTS MICROSCOPE HOW'S MICROSCOPE LAMP. 
Rock Sections and other Objects for the Microscope. 

TEP TINE iat g) 4 orta 
[HOLLOWAYS OINTMENT ^: 
Vor BAD BREASTS, OLD WOUNDS, and SORES, If. 
* effectually rubbed on the Meck and Chest, it cures BORE 


THROATS, BRONCHITIS, COUGHS and OOLDS; and for 
GOUT, BHEUMATIEM, and all Skin Diseases it is unequalled. 








s w. LADD & CO, 
. SCIENTIFIC INSTRUMENT MANUFACTURERS, 


eI 
BIDWELL SELENIUM CELL. AND 
PHOSRHORISEENT ROWD 


A i E f npn 19 the Royal Institution of Great Britain), 
1z, BEAK STREET, REGENT STREET, W. 
OTHER APPARATUS FOR BELL’S PHOTOPH NE. 
beilgant—for Paint and other purposes, qr. per oL 


. 
e e Physical Apperatus of every Description, 
- " -LUSTRATED OATALOQGUE, SIXPENOE 


. . 0 LITTLE BRITAIN, 


^. EX WARD PATERSON, 


* TELEGRAPH AND ELECTRICAL ENGINEER, 
d ALDERSGATE STREET, E.C., 


s Marotta of cle Sigla, Teles, Trina sche Board, Physical Appar for Seep and Calle 


. M 


stih bo obtained y EDWA D PATERSON, wko 
penny V Ait te lly M ths Proprster af i 
tnn. e. 


: ced. Avxrox awn Pxzxv's ABSOLUTE GALVANOMETER FOR STRONG CURRENTS. 
NOTICE.—Ths GOWER-BELL LOUD-SPRAKING TELEPHONE. A Hosiésd 


ef these valuable Jusirenenit, wi 
hauler LEN p donc 


eres és donet 


Nov. 10, 1881] . ° NATURE ; xv 


Messrs. MACMILLAN - & 60/8 NEW. BOOKS. 


e PROFESSOR HUXLEY'S NEW VOLUME, ` 


SCIENCE. AND CULTURE, AND “OTHER 


ESSAYS. By Professor HUXLEY, F.R.S, Demy 8vo, [mediate - 
dd :-—Sclence and Culture ; Universities Actual and Ideal ; Technical Education ; Elementary Instruction in a 
un Cum On the Metos of Zadig ; On the Borfler Territory tly Ont e Animal is that A Vegetable Kingdoms n 











MR, E. A, FREEMAN'S NEW BOOK. 


SUBJECT AND NEIGHBOUR LANDS OF 


VENICE, ByE, A. FREEMAN, D.C. ie LL.D. Beings Companion Volume to HEAR and Archifectural’Sketches.” 
With Illustrations, Crown 8vo. Ios. rs ng Hamediotely: 


MR. WILLIAM BLACK'8 NEW NOVEL. New ready at all the Libraries. 3 ows. crown Spo, ducis 


THE BEAUTIFUL WRETCH: THE FOUR MAC 


NICOLS: E ‘PUPIL OF. AURELIUS. WILLIAM BLACK, Author of ‘Madcap ee “The Strange 
of & Phaéton,” ‘A Princess of Thule,” See ad ‘White W 
“One of the prettlest and most genial stories that Mr Bick has ever written, . T orker the Ire v Jumeb are mo sd 
of their author, aid will be found agreeable com "— Morning Post. 


'* A pleasant story pleasantly told.”"—Fal] Mal! Ganette, 
A Ts, eas aad frof skat sketch." — The Academy, 


MR, HENRY JAMES'S NEW NOVEL. New ready at all the Libraries, 3 vols. crown Spe. 315. 6d. 


THE PORTRAIT OF A LADY. By Henry James, 


Juxz. Author of “The American,” ‘The Europeans,” ‘Dalsy Miller,” ‘ Washington Square,” &c, 
NEW NOVEL. 


SYNNOVE SOLBAKKEN. By BJÖRNSTJERNE. BJÓRNSON. 


Given in Engluh by JULim SUTTER. Crown 8yo. 6s. 
ENGLISH MEN OF LETTERS, Edited by JOHN MORLEY. "NEW VOLUME, 


DE QUINCEY. By Professor Masson. Crown 8vo. 25. 64. 


MR, F, T. PALGRAVE'S NEW VOLUME OF POEMS, > 


THE VISIONS OF ENGLAND. By Francis T: 


PALGRAVE. Boing a Series of Lyrical Poems upon Leading Events and Persons in English History. With a Preface and 
Notes. Crown Svo. 7s. 6d. 


THE ENGLISH CITIZEN. A Series of Short Books qn his Rights and Responsibilities. Crown 8vo. 3s. 62; each. 


I—CENTRAL GOVERNMENT. By H. D. Trani, 


DCL, plas alloy of St. John’s College, ‘Oxford. 
tat A Prospectus containing a List of the Volumes proposed to be lasted in this Series will be sent on application. 


ELECTRICITY AND MAGNETISM. By SiLvANUS 


P. THOMPSON, B.A., D.Sc., F.R.A.S., Professor of Experimental ee In University College, L Withm 
Illustrations end und Diagrams. Fcap. 8vo. Dust reads 


ELEMENTARY LESSONS IN THE SCIENCE. 


OF AGRICULTURAL PRACTICE. By Profemor H. TANNER. Fcap. 8vo. 3s. 6d. [ws ready, 
A SECOND LESSON-BOOK ON AGRICUSTURE FOR SCHOOLS 


AGRICULTURE,. FURTHER STEPS IN’ “THE 


PRINCIPLES OF, Ry Professor HENRY TANNER, Brenner ia the Principles gf Agriculture under the Governfnent 
Department of Science? Fcap. 8vo. rs. *[ Wow ready. 


A FIRST LESSON-BGOK ON AGRICULTWRE FOR SCHOOLS. , 


AGRICULTURE, THE ALPHABET OF. a 


PRINCIPLES OF. e By Proftwor HENRY TANNER, M.R-A.C., EC.S. Extra feap, Bro. | 64. [Reply plished.” 
NE epic eo entertaining . » Thote can be no d bt, that, to the child who resfly jf, the land on which he 
e food ot mc he iv, ri Bement of ty Seimei. ? 


uous curiosi 
e . 
- . Lad 


ee IN MNNENEU CHEN, 
MACMILLAN ÀND CQ, BEDFORD STREET, LONDON, wc 
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$ EDWARD . STANFORD'S 





NEW LIST OF BOOKS. 





? PREPA? RING. 


A WATER SUPPLY OF ENGLAND AND. 
: eW ALES. 


G, LOGY, UNDERGROUND CIRCULATION, SURF 
Im EO EN vu a ye e 


inira, SPI 


Largo postition, cloth, with Maps and Tlistrations. 
BETWEEN the AMAZON «and ANDES; 
‘OR, TEN, YEARS OF A LADYS TRAVELS 
I» Toe PAMPAS, GRAN RAT PARAGUAY, aw MATTO 


By Mis. M. G. MULHALL. 
ete Bs 


[In November. 
o Haltmoroaco, Bios a f 
.. LONDON "ATLAS | OF UNIVERSAL 
GEOGRAPHY. 


QUARTO EDITION. 


Coen a ree San oe ee 
" Wi Cop don Alphabet ad ira 
. ncmpe: 
MADEIRA: 


" . ITS SCENERY, AND HOW TO SEE IT. 
WITH LETTERS OF Kn YEAR'S RESIDENCE, 


DESCRIPTION OF THE TREES, FLOWERS, FERNS, MOSSES 
arp ÜEAWEEDS. us : 


By ELLEN M. TAYLOR. , 
renee: New. Map of Madeira, and Plan af Funchal 
Demy 870, cloth 
| AUSTRALIAN J AND TASMANIAN | 
GEOLOGY. . 


CATALOGUE OF WORKS, PATER, PAMPHLETS, OFFICIAL 
REPORTS AND MAPS,- : 


RELATING TO 
AUSTRALIAN AND TASMANIAN GEOLOGY ORGY, Be 
PALAONTOLOGY, MINING AND METALLURGY, tc. 


By B. ETHERIDGE, Jun, and R. L. JACK 


MT nen 


Ww 
: Large post $vo, cloth gilt, with Meps and ntunf&rous [Il:stratlone. 
STANFORD'S COMPENDIUM OF GEOGRAPHY AND 
TRAVEL FOR GENERAL READING. 
:, ARIA. 
- With Bihnological Appendix by A. H. KEANE, B.A. M. A.T. 
Rdited bySir RICHARD TEMPLE, Bart., G.C.S.1, C.I.E. 


-e > . " "i 
- NORTH AMERICA. 
H THE UNITED STATES, 
By Prof. F. V. HAYDEN, of the United States Geological Survey ; and 
BRITISH AMERICA, © e ° 
By Prot. A.R.. Ç. SELWYN, P 35. Director ofthe Geological Surrey 
A . o Canada. 


Se Post Bro, cloth, Tüzatrated. wih numerous Mafa and Woodents. 
` The BRITISH EMPIRE AND THE GREAT 
. DIVISIONS OF IHE GLODE. . 
: Being. Book IL of t° Geographical Readers for Bidinentars and Middle- 
. E By CHARLOTTE X. MASON, 
© ahora of “TR Fory Skies: their History, Scenery, Arts, and 
qmd.” 








; RECENTLY PUBLISHED. 





Media Aro, cloth, with Map and llastratlons, 151. 
NEWFOUNDLAND. -GEOLOGICAL SUB- 


ALEXANDER MURRAY, 
SC P. oboe fon tke Year oF 
t 


Crown &vo, cl.th, with ra Coloured Diagrama, Se. 


BALANCE SHEET OF THE |, WORKED FOR 


TEN RS, 1870-1880 BI MIÇHAE LG FSS, 
mue T Work," ''Repubjics of, River 
“A pisei ind wel arranged .volume, showing, In a clear 
manner, the characteristics a aan Uis jas 


History. T a Tread on English 
e Sete of Exercises and Examnra PN TIS Den Pencil of tha 
and Students By the Rev. HENR WIS, PA» Principal of the 
Culham Training College. 


“Te appear from a carefal-examination of fr maris, to be by 
2 ese eee Beard 


Crown 8vo, cioth, with Tlinstrationa and Colored 


GEOGRAPHY.-A £ SCHOOL, “PHYSIOAL, 


AND D HNSTON) 

F.R.G.8, alio of the * Aftca " Ve olume in Leon Con eei 

af and Travel’’; late Leader of Royal Geographical 
3 deus Expedinon. . 

“A text-book the author's 


of pora ^in its every 
thorough knowledge of the mibjoct he w.th."—4 
Post Svo, cloth, with numus Maps and Woodcuts, 315 pp. af. 34. 


THE COUNTIES OF ENGLAND. . Illustrated 


by NND O6 uniform “scale, Being Book TII. of "Om 


and Afiddle-class Schools '' 
M IASON. Aithorum of tus "Fenty Shires thedr. Bey see, 
Arts, and Legends.” 
Tbe mylo in highly attractive tnd indeed the book reads lke a a tale. 
-Second Edition, post tro, cloth, 4 . 
DOMESTIC | ECONOMY AND HOUSE. 


HOLD SCI 
mistresses and A Padi -Teachers VERS sy ROBERT AME MA MANN, "ul 
Jate Superintendent of Educar 


“Thar ere teras danda ws Btn ating ty Da so 
ona number of sabant Wa Baya Bo Menu onl recommending 
every regpoct worthy of — Examiner 


Crown 8vo, with Illustrations and Mapa, 6s. 


MARLBOROUGH. — The v Town Coll 
Pathe dues coe Familkar BYE “Art Toachmg,”’ 
Da worthy of a D M ue di wise 


and 
HET 


Demy bro, cloth, 71. 64. 
THE HINDOOS AS THEY ARE: a Descrip- 


MURIS CHONDER BOSE. Wh bu Note 
34 vy SEIS j. Hurray, BD., Pnnepal of a Bry Now by 


é. i ds Wary Nix aree less ieet Boa longe "_Craphic. 





. Deny $ro, cloth, xr a 

A YEAR IN FIJI; or.an Inquiry into the 
Botanical, h riy Torbia Ranura Colony. By 
OHN HORNE, F Pubhshed at the request of the 


p 


-. " =< London » EDWARD ‘STANFORD, -*s5; -Gheting Cross, S.W.. 
t4 DU Maced xD Co. Ts dia Oasa piles ore YTRU ICT. add 
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z “To the solid ground . 
Of Nature trusts the mind which builds fer ape 
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HARPUR GIRLS’ SCHOOLS, 
BEDFORD. 
re BUILDINGS fo the GH and MODERN SCHOOLS for 
under the or of 


ALLEX, Clerk to the Harpur farther 
mation can be obtained. 

vus mac a a ot risen te Me ote 
a ? " en on 

receive a fixed Salary of £100 & year, Capitation Fee * on 
First One Hundred and Fifty and £1 beyond that number. 

Tt be thet no personal made by any Candidate to 
any M of the Governing 


' A. H. ALLEN, Ciok?” 
Harpur Trust, Bedford, November 10, 1831. 


VIVISECTION CONTROVERSY. 
, PROFESSOR FERRIER AND EXPERIMENTS ON ANIMALS. 
A PUBLIC MEETING will be held at WILLIS'S ROOMS, Eg 
Joost, St. Tumor! aw. ie Tyo veio on MONDAY. the srst inet, 
discuss the M oral Right and ‘True of Painfully HE 
| Bey of te Mu roi ure vid tb real cd ate dh 
The Chair will be taken by the President of the Socsety for the Abolition 
"| of Vivisection. 
-'  Admiselon Free, on presentation of Address Card. 


GEORGE R. JESSE, Honorary Secretary. 


MINERALOGY AND GEOLOGY. 
FINE AND INTERESTING CRYSTAL OF BERYL, 
(EGYPT), RWAROWITE, TOPAZ, CRYSTALLISED BROMYRITE, 
ALEXANDRITE, AMALGAM, HESSITE, NATIVE GOLD, CRYB. 
TALLISED DANBURITE, RIPIDOLITE, and IODIDE of SILVER. 
BLOWPIPE CASES AND APPARATUS. . 
COLLECTIONS FOR STUDE DANSTE i Saas COLLECTIONS FOR 





fi 


FRIVATH OLRNSORA AX AXD ETERING e CLASSES, 
UEL HENSON, M 
877 (Late 1136], STRAND „LONDON, W.œ 


, and Also & Wray 
— Address Mr. «DupaxIDGE, Stroud. 


NON-MAGNETMSABLE WATCHES, 


pWATOHES which almot be í MAGNETISED, n 
the recommendation of W, Cirooxxs, ESQ., F.Rfy and a5 


E.DENT & of the Primary Btendkrd Timskseper of the 

Royal Obeareniny, Beso wih. 
Only Addresses :—6:, Strand, and 34, 
M. B.—Vatchaa can be 





Exchange, Oe 
to ia plani . 


r, 
3 
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| BROWNING’S MICBOSCOPES.. 








The MODEL TE MICROSCOET, made 
class demonstration, has reck 


expressly for 
and fine ad to the body, large 


stage fitted with universal stage mo 
removable 


PRICE £5 10s. 0d. —— 
Price List of Microscopes Free. 


JOHN BROWNING, 


QM eue LO. oe MT to H.M. Government, 
the Reyal Society, the Reyal Observatory, 
e 63, STRAND, LONDON, W.C. 

* Factory —Southampton Street and Exeter Street, London, 
Prix MrpAr, 1862 ESTABLISHED IOO YEARS, 
Telescopes, Spectrosgepes, Opera Glasses, Ac., óc. 
NEGREHTIQTI 
AND 


ZAMBRA’s 


"€ 





NEW* , 
"GLYGCERINE AND MERCURY 
* e BKTENDED 
RANGE BAROMETER. . 
Small ep eee E ths o£ " 
an inch io idee | | 


` NEGRETTI & ZAMBRA,. ER 


w= 


bal! 
‘et 
E 
` 
tf 
n 
r1] 
LI 
Li 
H 
H 
Ld 





Scientific Instrument Makers i» YR 
Hue Mary Tex QuzxX, o e » s 

^ HOLBORN VIADUCT tae 

at te 45, OORNHILL, & 199, ENT'STREET, . EE- 
LONAON. : pe 

N. and Z.'s"L arge Catalogue, st. Od, & s 
PH VETAL P . 4 M. 

. SYDENH . 


CABINET (Mahogany) holding the above 


xviii 
MICRQSCOPES. 
Unequalled by any other Maks: af the seme Price Intendmg Purchasers 


* 
1 EDMUND WHEELER, 
4x, TolHngton Road, Holloway, N , London 


NOTICE OF rere 
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MR. BRYCE WRIGHT (formerly of 90, Great 

Russel Streetp has the hononr of informing his Clients 
and the Publicegensrally that he has pow REMOVED 
do his New Pranises, 


204, REGENT STREET, W. 
(OPPOSITE CONDUIT STREET), 
to which all, Communications should be sent. : 
DIAMONDS AND PRECIOUS STONES 


IN THEIR NA STATE AS FOUND 
CABINET CONTAINING FIFTY EXAMPLES, Price £5 sr 


ALSO 
RO&KS AND MINERALS 
Selected as a Guide to the 
WHEREABOUTS OF PRECIOUS STONES. 
Fifty Examples in Cabinet, Price £2 ros. 





Collections, Price £7. 
THOMAS J. DOWNING, 
» WHISK STREET, LONDON, E C. 
Lists of Elementary Collections, &c., Gratis. 


GEOLOGY AND MINERALOGY. 
Fone See Tyra Valley; Fish Remains from the Chalk 





Glactated 
. of Mount Lebanon, collected by the Marone Monks. 
Interesting Sponges, Bryoroa, 


&c., from the Neocomian of Faringdon, 


THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, LONDON, W.C. 


AEROLITES. 
A LARGE SERIES OF SPECIMENS OF THESE 
* REMARKABLE BODIES, 
Many ef Great Rarity and Interest, 
MORE THAN SIXTY VARIETIES NOW ON VIEW. y 
MODERATE PRICES. è 
JAMES R. GREGORY, 
pM: 
8&, CHARLOTTE STREET, FftznOY SQUARE 
New Lir sent om Ad Fdicaxiom. 


DIAMONDS IN MATRIX, 


R- CŒ NOCEOLD, pened and Orlental Stone Cutter and Dealer, has 
efor mle Syfecimens of the above ; also Cut precious Stones m all Colours. 
Precious Stones viined and bought. 

i 1s, FRITH STREET, SOHO, W. 


“(The leading Farmers’ paper. ”—CLarr Sawxit Reap, Erg? 
- ^ THE CHAMBER OF 








AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
(PRICE yf WEEKLY) !! 


of the 
COU PROVISION, and other 


Sane ees 


anday evening iq 


Terms of Sabecription, payabl Ha a Do EN months, $i 
6 months, 7s 7; Pane (aie S É 
Published by W. : PIGEERING, x Ananda pes Strand, London, W. 


[ Mop. 17, 1881 
LIVING SPECIMENS FOR THE MICROSCOPE, 


THO BOLTON, NATURALISTS’ and MICROSCOPISTE^ 
STUDIO, sz, NEWHALL ET, BIRMINGHAM. 
T. B? has leat week sont to bis ec a eur 


8 with He has sont 
ple 3p ag pote n leg 73 e i: 
Sertularta pumula, Coryus vaginata, Lophebws 


elves glebater, kc. 
Weenty noncuncamenta wil bo made in this place of organisms T. B. 
Is supptymg. 


Specimen Tube, One Shilling, post-free, 
Twentyais Tubes in course af Six Months for Swbecripiion of £x 11; 
er Twelve Tubes fer ros 6d. 

Portfolio of Drawmgs, Sux Parts, 1s. cach ° 

L$6. 0 


WHARFEDALE SCHOOL, near BEN 
RHYDDING, LEEDS —It is intended that bla School should be a 
Class Public School for the Sons of Gentlemen, providing a sound 

rise eoi UCALION ; while due atterton 





„T GzAxGER m MA, F.G.8., Sedbergh, 





LA SEMAINE FRANCAISE: a Weekly 


eNowspaper and Review in the F 

fru Art roo Nae Price 34 ültougt Bookman, ard aÈ 
LA SEMAINE FRANÇAISE: Journal Frangais pour 
Scibnces, Arta, Yarita, Noe 


et anr gares 


Londres, W.C. 

LA SEMAINE FRANCAISE "La Semaine Fran- 
çalsa’ has been out In London for the benefit off&boss 
readers who may Doer contemporary Ereoch from all of 
view, instead of confining their reading to one particular” pent, 


It certainly merits 
LA SEMAINE Um The numbers before 
MIEL far a rM than soy 








Chaque Samedi, -6 pages, grand in 8vo, 2 colonnes, 


REVUE HEBDOMADAIRE, 
Sclentifique, illustrée, spéciale, seul journal tenant les lecteurs 
an courant de tous les details de l'Exposition universelle d'élec- 


tricité, organe indépendant des expoeants. 
Rédacteur en chef: W. de FONVIELLE. 
E. de OLIBSON : Directeur. 
Subscription Yearly, 165. ; Six Months, 9s. 
Agency for England and Colonies— 

LE FZVRE AND CO,, ENGINEERS, 
26, Bubar Row, CANNON STREET, LONDON. 
© Specimen Copy went post froo. æ 
In unserem Veriagéarschaint 
.DER NATURFORSCHER. 
Wochenblatt ay dar Fortschritte in den 





FERD. ‘DUM MLER'S 


VERLAOSBUÇHHANDLUNG 
. (Harrwit: & ) 
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Sale t by. Suri auction. .* TREATISE on the TIDES- after, that of. 


The Sura Poariox of the Stock | Minarals, &c., the of tha lara 
Mr JAMES TEN ANT, of Geological 
Mr PIED, Tanio, removed fram lus Rondenca, eae 
MR. J. C. STEVENS has received Instmc- 


ae cen erates ON DAY Ma TUESDAY N Am 

on otan- 
o Se at half-past ra , the Sixth Portion of 
the Stock of Minerala, F Shell, &c., the of the jate Mr. 
AMES TENN. F.G; 8.. Profesor Ge at 
King's College, removed from 149, Strand. 





is the 


sriime- Objects — Esmwys, 
Advertisements, Strict eyo kept upon the dove- 
of in every respect Every second one 
Number in «to at least; frequent and drawings. 
at any Hima, numbers of yoar furnished su 
raf for twelre months, Ad 44. a line widely by this 
ig = for 6, ra months’ = 
H . Alterwall s8. Edited 
W. v. Faxxpzx, M.R., Hamborg, jr Set E 








On the rat of every Month. 
TRIMEN’S JOURNAL OF BOTANY, 
* BRITISH AND FOREIGN. 


Notices of Books and Memoirs. —Articies in 
Proceedings of Societies 


Price 1s. 3  Subscnptog for One Year, payable in advance, ras. 
K 1 WEST, NEWMAN, Kk CO.. 54, Hatton Garden, E.C. 


aaa ees 


London: J. D. POTTER, Poaltry. N 





E Bro, 145. 


e 
Dun MARRIAGE of NEAR KIN. ch. 
code Meee: x Rests of Experience, and * 
res cdi HUTH. 


London: J. & A CHURCHILL, New Daigo Se e 





The MORPHOLOGY of | of the :SKULL. By 
Barrenn ma G: T. Bin FESANY Res ANY, BBa Lact in QI 


SAGARA E CO, ole 


METALS and their CHIEF INBUSTRIAL 
APPLICATIONS. By C. ALDER WRIGHT, D.Sc., Lecturer on 
Chemistry in St. Mary's Hospital Medical School.’ With [Toetrations 





MACMILLAN &CO. LONDON. 


NORTH BRITISH AGRICULTURIST 
Journal 





papal Proteus F E F einer peti 
actors, Farmers, 
m the management of landed throughout Scotland 
and the Northern Counties of England. 
Tho AGRICULTURTST bas Wo a T7 cobe chronlation on the 
The AGRICULTURIST li pohlebed Wednesday ip 
time for the evening mails, contalns of all the principal 
and Irish Markets of the wosk, Reports of those beld 
on day of publication. 


the 
Te ae tes by one of Ha radai Y 





In Noni eese FORTUNE 'S FOOL or PULL HAWIHORNE, rot of alin aod Tal ecce wise ae feeder as a guida to tło 
MACMILLAN'S MAGAZINE, of iha Royi l Bonaj ot the Highland and 
No. sts, FOR NOVEMBER, Price vs Se Borie or Pooten fig Chambar of- ay 
B A cde uo, Braieur Hee em V nean top miu ae A 
oo uere Mes PEEL M iow ag, Hah Set, Aani, tod tei Quem Victa Street 

i-e um Bra oE Devil Mason. Part I Post-D fice Orders payable to Charles Anderton, Jun, Edisbergh. 

MACMILLAN & CQ, LONDON EKTABLINDED 1843. 
ro Rene; Published, Crown 8vó, DA 
By R BRUDENELL CARTER, .F.R.C.8., 
Ophthalmic Surgeon to St. Gegrges Hospital, Ge. i 

WITH ILLUSTRATIONS. `° * . o D 


“Both Prof. Helmholtz and Mr. Brudenell Carter's ebooks dim at wide, usefulness, and are cast 


in a popular form, and both are notable and excellent in their way.- 


In Mr. ,Brueignel ers 


more recent book the important theme which ,has been so gracefully and eloquently advogatege by 


Prof. Helmholtz is {flowed up into its 
light, and the structure and functions 


radical and serviceable 
the eye, are in the first instance explainetl; and this is “ 


ipplications. The prpperties of 


done in language so simple and clear that the subject is *brought- within the easy apprehension «of 


- persons of the most or 
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PHYSICS and CHEMISTR are taught by A. H. ALLEN, Esq., F.C.S, SCHOLARSHIPS are AWARDED worth in the 
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ANTHROPOLOGY. 
| AN INTRODUCTION TO THE STUDY OF MAN AND CIVILISATION. — b 
By Edward B. Tylor, DOI, E RS. , ^ | 


WITH NUMEROUS ILLUSTRATIONS. 


“If all manuals were like this, a generation over-educeted for its intellect would nave no reason to complain. . . . His 
yolume seams to us to serve a double purpose. It ix a moet attractive and entertaining introduction to the science of anthropology. 
idisse Mr, Tylor has acquired the art of teaghing. . . . His writing ts clear and Immtnons, and his arrangement masterly... . Mr. 


Tylor writes with'as much caution as learning.” —Saturday Review. - 
«Tt is an endeavour to put before’the lay reader in a clear, condensed, and interesting form the main settled results of modern 
investigations into the scienco of man... . Mr. Tylor has been eminently successful in writing a very comprehensive and extremely 
le book, . . . Mr. Tylor’s admirable little book certainly deserves the success with which it will doubtless’ meet." — P: 

Mall Gesett. : 

° «78 take in hand a chaos pnd seduce it to any ordinary plan ; to examine the vast complex of human life in all ages and all 
oo, m stages,eand to show how it may be treated under half a doren main heads, —this is indeed a difficult task, yet it is one which Mr. 
E Tylor has performed within very modest limits and with distinguished wuccess . . . It is neither dull nor abstract. On the 
P cantrary, every page is rich ig concrete illustratifn anê abfindant colouring. Children could read the greater part of it and find it 

amusing, while fhen will find it suggestrre In ideas end admirable in general arrangement. Indeed, it may be seid that, slight as 

tHBelittle book is, Mr. Tylor haf never shown his store of facts to Petter advantager It is more complete and more systemati¢ than 
NG his earlier and larger works, and it give’ the results of his latest thinking in thelr fullest and most meture form. . . . In short it is 
b ane of the þest"of the useful class of scientific works which aim at gfVing to the non-technical but cultivated public the bést results 
500 of historical inveslgusions as they appear tog leader of thought in the special science itrelf. . . . The illustrations deserve the 

. highest praise for their fidelity and the admirable why in which they bring out the minor chardtteriflics of race, presenting « marked 

- gontrast in this respect to moat ordinary attempts at representing anthropological types. S. Qn the whole Mr. Tylor's tieatment 

` of all the facts is aa and uneroeptionable as it is simple and interesting. . . . On the whole dhe students who read Mr. 

' Tylor’s book may aii themselves upon having obtained se easy, pleasant, and workmanlike an intreduction to a fascinating 
"ES uH apd delightful scignce."— 4 tkemorum. 0 e 7 e. 
. . . . eMACMILLAN £ CO., LONDON, W.C, ; 
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` AIR THOMAS BROÓWNES RELIGIO MEDICI; Leiter to ù Friend, 
; Morals, Edited by W. A. GREENHILL, MD., Oxon, 18mo. 
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dei: ANN 
.. ki a eu : ° 
. : : e e e 


in Crown 8vo, Price 25. 6g, each. 


ENGLISH MEN OF LETTERS. 
Edited by JOHN MORLEY. ^ 
DE QUINCEY. By Professor Masson. 


DANDIR: By Professor SDN COLYINe - 
xut ini gu written it ia thoughtful, critical, and foll of 


(New 


DRYDEN.” G. SAINTSBURT. 
^i e Perinde da bar aor of bre af a e 


WORDSWORTH. By F. W. H. Myers. Ps 
SLE Reg gne ret | 

LOCKE. By Profesor FowLER  . 
weil iere ioc Seah. ami ege eium Patient, 
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BUNYAN. By J. A. Frotor. M 


'* He bes giron us a zeal study of Buryan's life and characte and at the . 
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~u A chemical treatise which, within the limits as to size and scope which have been * impos upon it has 
no equal in judicious selection and materials, in accuracy of detail, in soundness of view, and in orderly 


sequence of statement.”—Academy. 


o 


MACMILLAN AND CO$ LONDON, W.C. 


“The leading Farmers’ paper."—CrAxE SxwxrrL Ruan, Esq. 
l THE CHAMBER OF œ 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE. 
(PRICE »4. WEEKLY ) 


the Central and Provincial Chambers of 
ascursions and proceedings of 


oe oa othe eher of 
ip a eee treatment y Arretium Quia ip Paria: 
foe TRY CO AE Es IE and other M 


vith Ongiel Article Herd and 
Nove P or ae It us every aday evening M 


T! o 8 In ad free 
A arms Pippini payaa oan a vance, post »—3 months, 3s. 914 ; 


Published by W. PICKERING, sr, Arundel Street, Strand, London, W. 





. THE ZOOLOGIST: 
e` å MONTHLY MAGAZINE OF NATURAL HISTORY 
Third Serie, Edited 


a nan oe TITER, SOMA 
A Great PURIFIER of the BLOOD, a 


is ‘emi een ineBgmale TONS 


J E. Haro F F.L.S., F.Z.S., M emper of the’ 








tür of the System, im casos otf WEAKNESS, 


‘SECOND EDITION, 
GRIFFIN'S 


CHEMICAL HANDICRAFT, | 


PRICE 4r. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8yo, 480 pp., Ilustrated with 1,600 Woodcuts. 
Mest Complete and Cheapest List of Apparatus. 
SOHN J. GRIFFIN ano SONS, 22, GARRICK STREET, 
LONDON, W.C. 


Boe te qe ee ee eh 
NOTICE OF REMOVAL. 

JAMES HOW & CO, 

SCIENTIFIC INSTRUMENT MAKERS, 
. 79, FARRINGDON 8T, LONDON 


(LATE or 4, Sr. Bxrox ST., ann s, Foster Laxe) 
HOW'S STUDENT'S MICROSCOPE, HOW'S MICROSCOPE LAMP, 
Rock Sections and other Objects for the Microscope. 


BEST, BLACK INK KNOWN. 
~- DRAPER'S INK «DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


becomes a pleasure Is used. o Ít has bean 
By te elige Balin, Ful Gioca nd Kalir Railway Companias 


vot! Page | TL Flows oasily from the Pen. 
Blottgg-papar may be applied at the 


moment 
Baactay & Sows, Faring- 


See; ISDN pore 
Statoners, 


BEWIAY & DRAPER Cerite), Dublin, 


Ne 


wv = * b ` .14 


Dec. 15, 1841] E fe NATURE wos lv 


Messrs. MACMILLAN .& C0.’S PUBLICATIONS. - 


? 
e 





PRESENTATION BOUES FOR CHRISTMAS AND THE NEW" YEAR. 
W BOOKS FOR CHILDREN, 
MRS. MOLESWORTH’S BOOK FOR" SOURGER CHILDREN. With 12 By ts M WALTER CRANE., æ ` 


THE ADVENTURES ,OF HERR BABY. B CLES LORDS; : 


With Illustrations by WALTER CRANE. Globe 4to. 6s. 
“(Her Daba yg] become or become one of po tte hie real heroes of nursery fiction." —Acadeny. 


'! Mf. Moles s Herr Baby is a a character with much more inta st in it thah that o£ æ 
nine h iue Mte cu aime eee ee Few children will fail to be, arte tied, with this 
d ‘ator. 

T pi By the same Author. With Illustrations by WALTER CRANE. ° Globe 8vo. 4s, Od. aa 
'CARROTS" JUST A LITTLE BOY. THE OUOKO00 CLOCK. 
THE TAPESTRY Led TELL ME A STORY. . ~ 
GRANDMOTHER D A CHRISTMAS CHILD. z 
. * e 


Mrs, T. H. WARD. With Illustratons by Mrs, ALMA TÀDEMA. 


MILLY AND OLLY.: or, a Holiday Among the Mountains By 
Mrs. T. H. WARD. With“itustrations b Mrs, ALMA TADEMA. Globe 8vo. 4s. 64. e 
** Mrs, Ward has told, prettily the story of a and boy, aged respectively seven and four, years. Her book will give pleasure 
Pais of ihe ming or even of ter and will be instructive to them. ”. Review 
Y THE AUTHOR OF ^JOHN HALIFAX, GE LEMAN." 


CHILDREN’S POETRY. By the Author of “John Halifax, 
Gentleman.” Extra fcap. 8vo. À 
THE ADVENTURES OF A BROWNIE. By the Author of “John 


MUN With Illustrations by Mrs. ALLINGHAM. New Edition. Globe 8vo. 4s. 6d. 
UNIFORM WITH THE ABOVE, With Illustrations Globe 8vo. 4s. 67. each, 


THE MAGIO VALLEY; or, Patient Antoine. By By CHARLOTTE M. YONGE, 
ELIZA Kary. Tllustrated by “E, V, B." THE LARCES oF TEN OOD. i 

AN By the Auth f “St, | THE LITTLE DUKE ew on — 

PA lee” When was a lude Gel Re. | THE PRINGE AND PAGE. New Edition, 


THE WHITE RAT, AND OTHER RIES. °B a nue 8; or, The Question of Putting Upon. 
Lady BARKER. zi . ay í UCY'8 WONDERFUL GLOBE. New Edition. 


WITH ILLUSTRATIONS BY R. CALDECOTT. 
ori CHRISTMAS. From WasnurwGTON Irvine’s “Sketch Book." 
100 Illustrations by R. CALDECOTT. Engraved by J. D. Cooper. Crown Bro. Gs, : 
BRACEBRID E HALL. By Wasnineton Irvine. , With 120 


Tilustrations by RANDOLPH CALDECOTT, Engraved by J. D. Cooper. Crown 8vo. 6s. 


THE MAKERS OF FLORENCE: DANTE, GIOTTO, SAVONA- 


ROLA, AND THEIR CITY. By nie OLIPHANT. With Illustrations fom Drawings by Frofenor DELAMOTTE, 


' — anda Steel Portrait of Savonarola, en C. H. Juxns® i Edition, Crown 8vo. 10s, 6d. 
GILBERT WHITES HIST ORY AND AN ITIES 
d Per ERROR ia with Notes and Memoir by #RANK BUCKLAND. by Professor 


"WATERTONS S WAN DERINGS IN SOUTH AMERICA AND THE 
NORTH-WEST OF THE UNITED STATES. By CHARLES WATERTON. Edel by the Rer. J. „G. Woon. 


THE FORCES OF NATURE. A Popular Introduction to the Study vf 


Physical Phenomena, By aoe are Translated from th French vy. RAAN LOCKYER, "and are 
with Additons and Notes, F.R.S. o Illustrated by Naal 8yo, Cloth extra, 
THE . APPLICA TONS. “OF PHY SICAL “FORCES. By A MÅDÉF 


GUILLEMIN. Translated from the French by Mrs. NoxAweLocfvzz, and Edited „with Additions and Noteg, ad 
J. Noran Locxvzz, F.R.S. With Coloured Plates and Illustrations, Royal 8vo. Cloth ‘extra, wie, 7 


Now ready, pfinted on fing paper, end eminent]? suitable CHEM Ce OR REW YEAR'S GIFTS, comple in* Eleven s - 


Volumes, Globe 8vo. 51. each. 


Evers @yition.—CHARLES KINGSLEY 3 NOVELS. E 


WESTW HON 299 sui avos {| YRAST .. .. ... 2. 1 woe 
TWO YEARS AGO. g *. . . . avol TEAST inh THE WAKE . e. dc 
HYPATIA . .. v ote i tee S » 2 vol. ALTON LOCKE. . . . . ,* ago. e 
_ “A charming edition . . . in excelleg t taste, There could be no more tribu! CB inh ty aa tei: 
lage of his novels,’"—Athenanm, nes got iiber and pee S edi) Review hi 
~ 


s No English author has evér appeared inw Tel ok ie, cy bo tt sn t 
thing for work-g-day readers, an edition of admirable taste ane din cue «— ball "Mall Gaserte, 2 
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- ODE “BARON NORDENSKIÖLDS POLAR vOvAGE. 
~s " 9*7 This day, in Thoo Vos., medium B00., price AS). š 


à vim FIVE Pda os ENGRAVED ON STEEL BY G*]J. STODART, AND NEARLY 400 WOODCUT' 
ILLUSTRATIONS, MAPS, &c* 


‘THE. VOYAGE OF THE "VEGA" 


ROUND ASIA AND EUROPE. 
"With a Historloal ‘Review of previous Voyages along the North Coast of the Old. World. 
m s . BY BARON A. E. VON NORDENSKIÖLD, E U 
Commander of the Exjesstign. Fe 
TRANSLATED | BY ALEXANDER LESLIE, Author of Nordenskióld's * Arctic Voyages." i 
x This work is the only complete EEE E E cb ons of the whoa! recibe af Polar voyages. The 7 The d db will as will 
be remembered, ravalleble « 


haere yp aE ety E ag Se n 
Mo eee Cie ee must remain of interest and value. The fact that Barot Nordenskidld, 








- besides being a traveller of tried experience, is an accomplished man o Feo, lend e additional value to the, reed of hl i 


discoveries by land and Besides an account of his own voyage, of the natural conditions of the north ooest of Siberia, of the , 

animal and vegetable Tee ree RE Aa Or Me peuples itt whom Be camie ini contac the snilior has ven a reylew as 

complete as space allowed of previous voyages of exploration to the Asiatic Polar Sea. In short, this i#in all ane of the 
. i E Of are that has appeared fota long tune 


FOURTH AND CHEAPER EDITION. 


FREE TRADE AND PROTECTION. By the nigh Hon. guis 


FAWCETT, MP., D.C.L., Professor of Political Economy in te U of Cambridge, Crown $vo. ye 64; ^ 
“Tt may be recommended £o all who desire the best and and latest information on subject é—Athenaxas. 


THE ENGLISH CITIZEN. A Series of Short Books on his Rights and Responsibilities Crown Svo, gs. 64. each, 
CENTRAL GOVERNMENT. By H. D. Trans, D.C.L. 


. THE ELECTORATE AND THE LEGISLATURE. By: "SPESCER 


' WALPOLE, Author of “ The History of England from 1815." 
8 A À Prospectus containing’s List of the Volumes proposed fo be insued in this Series will-be sent on application.: 
PYGMALION: A POEM. By Tomas WoorxER, R.A. Or. 8vo. Ys. 6d: 
js “(In treating the story he has struck out a new line. `, , All this ty described for us in finely, flowing verse." SA a 


THROUGH THE RANKS TO A COMMISSION. New and 


Popular Crown 8vo, 2s. 6d. 

the curtain has seldom geen offered to the.pu Tile." — Athena. sh 

^et bal wl b ts ine s a of ly ee canola tan. deri hi De book whlch gv 
picture of existenee.”—Globe, : 


<J OHN I INGLERANT, A ROMANCE. By J. H. SHORTHOUSE New 


Edition. a vols. Globe 8vo. 12s, e. i 
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'"——RHYSIOS, OF -THE EA'RTH'S CRUST. By Rev. O. Frenmm, 
Rector of n, &c Bro, WEE 
` BLECTRICITY AN AND-MAGNETISM. By’ Smuvawus+ P. THOMPSON, 
.¢ BA, D.Sc, Fui. A. S), Professor of Experimental Physics in UniveAity College, Bristol With Illustrations, Fcap, Svo. 4s. 6d. 
^ BLEMENTARY LESSONS; IN ‘THE SCIENCE oF AGRICUL- 
. „TURAL PRACTICE, “By Professor H, TANNER. Feap. Bro. EL 
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UNIVERSITY OF LONDON. J 
The following are the Dates at which the several. EXA MINATIONS in BROWNING’S LANTERNS. 
the Un.versity of London for the year 1883 will com mence :— iy: —— 
THE NEW 


acne or ara rated nai ender. Jame 3p 
i : ; THREE-WICK LANTERN, 


D Lt , T , Decembar x. 
ScaiPTURAL ExauiIxATIOxs.—Tuesday, November 


Hacnktos or Scoevce—Intemediste, Monday, J 7. PRICE 
Monday, Octobar . 
Docroz or Screeca —Withm the first twenty-one days of June. £4 78. 6d. 
Dacuxrox or DEL i l Mondaifj, January s.' 
Docroz or Laws.—Thurway, January 1s. 
BacHELOR OF Mascus Eribalbery Scit Monday July 17. New — Pr 
B. Monday, Noveabec6 = of Eisriric Lem. 

iesu SuxGXEY.—Tuceday, í teras, Hagi 

IN Suacery.—Mondey, Lanterns 
Docrox oF kMxvtcuu.— M onda; December and rs. 
Bunyzcrs KELATIRG TO Posuc Tri. Monday, December 11. Sixpence. 
BACHELOR or Muse Di ; a bo 72 ? b 

ut, Monday, December 18. - - E 
Docror or Music. —Intermediate, . December rı ALMOST EQUAL TO THE OXYHYDROGEN LIGHT. 
$ D.Mus, Monday, Docember 18. > TE 





‘The Regulations relating to the above Examinations and Degrees may be r * 
Beings Gales Lan Wee Sh ets JOHN BROWNING, 
December 16, 1881. i : d . y 
-i 63, STRAND, LONDON, W.C. 
UNIVERSITY OF LONDON. d 2 
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ARTHUR MILMAN, Registrar, | about-40 i 
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UNIVERSITET. OE LONDON.  . NEGRETTI & ZAMERA, 
PRELIMINARY SCIENTIFIC AWU «D. EXAMINATIONS. | Scientife Instrumenti Makers E 
Special Classes in'all the- Sapjecté Bold at Sé. Thomas's H Hee Mayasry Tur QUEER, . 
Paid D gum [o Partien leen may. ba obtained HOLBORN VIADUGT, ° 


e NBI M 
^  DI&MONDS' IM MATRIX. 7 ‘45; 60RNHIEL, & 1037 REGENT STREET, | 
DIAMONDS IN MA’ . ef, “LONDON, i a 


R. C. NOCKORD, Diamond ax CHentak Stufe Cutter and Dealer, hes | ° 
fox sale Specimens of 


Precious Stones valnad*and bought, ° * PHGTOGRAPHERS—CRYSTAL PALACE, 
e n. FRITH STREET, SOHO, W. el SYDENHAM.| - e 
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MICROSCOPIC OBJECTS  ' 
e Of NS pectection, bo B Histology and every branch of 


Vom and gratis on pplication, 
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EDMUND WHEELER, is. TolHngton Roe, Holloway, London, N. 
€WENS COLLEGE, MANCHESTER. 
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. J. HOLME NICHOLSON, Registrar. 
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MEDICAL MUSEUM. 
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J. HOLME NICHOLSON, Registrar. 
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The LENT TERM ÑEGINS oa TURSBAY, roth January. New Sto: . 


demis m)l be admitted on Monday, Pao from xx to 4 
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on emday, the roth, at 10.30 a m, for examination m Enghsh, 
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the Examinations of tho Uniectsity 


J- HOLME NICHOLSON, Registrar. 
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SCOTCH FARMER, farming 500 ‘Acres in 
one of the best Counties of has ACCOMMO- 


INSTRUCTION IN MATHEMATICS. 


STUDENTS wishing for Assistance 
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WHARFEDALE SCHOOL, 
BEYODINGRAREDE, QU fete de 
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A Valuable Cb of MiwxxALS, consisfing of about Owr TROURAND 
*5 the of & Private ‘The Specimens are well 
selected of tbo kind, wall adapted for Teachmg 
are ina of lwenty-four argo were, To 
view and for price, & m. ee Rance to. Jaxa P8 EORR. 
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The 'ÍIORP GLOGY of the SKULL. By 
W. KP. 3 T ee Professor, Royal 2 of 
Sargeolis, ETTÁNY, Lecturer s 

s Crgwn 8vo. ros 
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LIVING SPECIMENS. FOR THE MICROSCOPE, 


SHOMAS BOLTON, NATURALISTS’ and MICROSCOPISTS' 
STUDIO, 7, NEWHALL STREET. BIRMINGHAM. 


T, Bushes laet weak sent to hit eubecribers,s. collection of bi Marine 
prim ur gp M Sonia pes Gs came: BV has kho 


et Soren vi ha guia t le io of mpl B. 
Specimen Tube, One Shilling, pest-free, 


Teens Tubat im cours a Sis, Months for Subscription of ft 15 
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. Dad David uU d ed, ° 
" NOTICE OF. REMOVAL, 








“MR. BRYCE WRIGHT (formerly of Great 
Russell Stresi) kas the honour of informing his Clients 
and the Public generally that he has now REMOVED 
to kis New Premises, p 

204, REGENT STREET, W. 
e . . (OPPOSITE CONDUIT STREET), 
to which all Communications should be sept. 


AEROLITES. 
A LARGE SZRIES.OF SPECIMEN 
: REMARKABLE Boprgs? f 
Many of Great Rerity and Interest, y 
° MORE THAN SIXTY VARIETIES NOW ON VIEW. 
MODERATE PRICES, x 
. JAMES R. GREGORY, 
tineralogist, 
$$, CHARLOTTE STREET, FITZROY SQUARE. 
| New List sent on Application. 


GEOLOGY AND MINERALOGY. 
Glactated Boulders trom the Tyne Valley; Fish Hemama fromhe 
of Mount Lebanon, co 
Interesting Sponges, 
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Chalk 
Dected by the Maronte Monks. 

Bryoroa, &c., from the Neooomfan of Faringdon, 

Fine Series of Oolizes from the Cotteewoki Hills and other localities 


ko. 
THOMAS D, RUSSELL, 
48, ESSEX STREET, STRAND, LONDON, W.C. 
$7 SAMUEL HENSON, 
277 (Late 1132), STRAND,^ LONDON, 
PEE RUNI Corn Y 


ES AND 
Blowpipe Cases and Apparatus. 


Catalogues frea, 
NEW AND SECOND-HAND CABINETS. 
SAMUEL HENSON, 
277, STRAND, LONDON. 


QIAMONDS AND PRECIOUS,STONES, 
IN THEIR NATURAL SATE AS FOUND. 
CABINET CONTAINING FIFTY PLES, Price £3 sr. 
ALSO 
ROCKS AND MINERALS 
Selected $i a to the 
WHEREABOURS OF PRECIOUS STONES. 


r Fifty Examples phon Tok, 
CABINET (Mahogany) holding the above complete, 
E . „THOMAS J. DOWNING, 
° A WHISKIN STREET, LONDON, EC 
Lists cf Momentary Colleaiona, ko., Gratis, 


Price £5. 
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FÓR SALE.—A& ASTRONOMICAL OR- 
SERVATORY WLK with DOMT; qpuical foot diameter, circular 


16 
Toom, T Computing: all made, of PuchaFua. 
An EQUATO A buc 


back on 
neg, with O.G. of 8} Inches 
and Hour ako gall Dec. 
Circles 
TRANSIT INSTRU I pres ih Urbe pe 
Clock baying Solar andeidereal and Seconds 
KE AND Soxs. 


Thesefnetruments are in first-class order, and are figured in Chambers’s 
*' Astronomy,” 6*9 and 671 e v^ 
For all apply to 


Mxsaxs. T, COOKE & SONS, Bucx1ixcHAM Worcs, Yorn, — 





Chaque Samedi, 16 pages, grand in 8vo, 2 colonies: 
REVUE HEBQOMADAIRE, 
illustrée, spéciale, seu] journal tenant les lecteurs 
au courant de tous les Adtails de l'Expositlon universelle d'élec- 
tricité organe indépendant des exposants, i 
en chef: W. de FONVIELLE. 


Scientifique, 


E. de OLISSON : Directeur. 
Suáscriptiom Yearly, 161. 5 Six Months, 9r. 


for England and Colonies— 
LE o ed VRE AND CO., ENGINEERS, 


‘259 Bunar Row, Camos STREET, LONDOM, 
ican Coir act post Id: 


THE ZOOLOGIST: 
4 MONTHLY MAGAZINE OF NATURAL HISTORY e 


Third Series. Edited by J. E. .L.B., F.Z.8., Member of the 
Dei Eoria werir, ipee i beak 
well-known 





JOHN YAN VOORST, x, Pinata Row: 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 


cu re Spence, Monthly, « pague Svo, with occasional Unrate, 
Contactes. by C G. BammrrT, Je Doras, R. M cLacmraxm, F.R.S. 
E. C. Rrz,F.28, E. Sammas, FLAS, and T. PEE F.R.8. 





Londoo: JOHN VAN VOORST, 1, Paternoster Row 


N.B.—Commuricetiona, &c., ahonld be sent to the Editors at the above ^ 





On the ist of every Month, price Sixpence, 
THE ENTOMOLOGIST: 


Edited a 
the Assistance of e. 
Poorna y iara PTS d | pa À. Er 
Warp mca, F. . Joon W: F. 
F BocuaSa Weir, M 3 N 
È by well-known all Branches of 
m QUT raid opens ti rn Furor Gardin ; Hotes ob. 
; ; there M 
LE bou een ipm V Hairy Mc Har e Miei 
Numerous Woopcys ILLUSTRATIONS, tp the of which 
attention and occasionaj marmep apd Cunomo- 
QRAPKED : -* . 


16s. per Ann., sof Post Free. 
DER NATURFORSCHER. 
Wochenblatt mr Verbreitung dass Fortschritte in dia, 


Heranagegeben fon Dr. Wym Sarak, $ 
Periodical devoted to Natural Science 








On the rat of evory Month. . 
TRIMEN'S JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. . 
o ev Sede. Edited by Jans Barrrxx, F.L.S., British Mosen. 
Articles 


CONTENTE.: by hinsta. — Extracts, 
Notices of Books spacia eg mg A equ it N 
Proceedings of 


Price rs. 34. Subscription for One Year, payable m advance, rer. 
London: WEST, NEWMAN, k CO.. 54, Watton Garden, E.Gea,, 
pes ee eS eee 

‘The leading Farmers’ paper *—Crakx SxwxiL Dp, Esq. 


THE CHAMBER'OF  * 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
(PRICE 4 WEEKLY) 


Tbe organ of the Central and Provincial or 
ie eee eee a Dhi and of 
extensive organrmtion any other agr. ps ]t devotes 
on te redes ue wA mes Paritsa- 

of the LA LONDON and 


en 
COUNTRY CORN, Cae CÁTT he i ;, PROVISION, and other Marketa, 
Onginal Arie a Paala Fe erbe D Herd and Flock 
Rwy Hor erocabkure, be Ae. It us Ferret Das ed evening in 


Tems of in ad free: 
Pers CSsisenpóon, payable tn e vance, post —3 months, 3s. gie. ; 
Pubihbed by W. PICKERING, #1, Arundel Street, Strand, London, W. 


LA SEMAINE FRANCAISE: a Weekly 
Newspaper and Review in the F Language, Poli Literature, 
Be Art, Varieties, mie No Price through ae s 

LA ‘SEMAINE TR FRANCAISE : are Fran 


LA SEMAINE. a E.—“ The numbers before 
us are full of good things. Tt will be far better for most than ary 
one of the best papers published ín Paris tmelf. We are much 
with the character of it, and believe it will be valued m all those 
many housebold, where French is culttrated. punimg is very well 
dana, "' —Qwepnr, 

Torus or SomscarreréQa eer i, 
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Publishing Office, 37, Southampton Street, Strand, W.C. 
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terre 4. THE NEW BOOKS OF THE 
MATABELE LAND|' *  sEASON: 


~ VICTORIA: FALLS: 


. A NATURALISTS WANDERÍNGS IN THE 
* INTERIOR 8F SOUTH AFRICA. 









SECOND EDITION QUARTERLY RE- 
VIEW. No. 90} Containing Articles 
* THE REVISION OF THE NEW TESTAMENT. 
FAIR TRADE AND BRITISH LABOUR. ` 2 


SIR CHARLES LYELL'S LIFE, LET- 7 
TERS, AND JOURNALS. 


THIRD THOUSAND. esr DU CHAIL- 
LU'S LAND OF THE MIDNIGHT S 


SIR WILLIAM GOMM'S LETTEKS AND 
JOURNALS. :79g-1if1*. 


Frofi the Letters and Journals of the lato 


° FRANS.OATES, X.RG.. 


deserves it Mr. C. i 

X m ese n e ur OUR Rd n FIFTH THOUSAND.—MR. DARWIN ON 
p Mira the fraita of his exertions m S araona on the babers of tha VEGETABLE MOULD ANg EARTH WORMS. 

ERY acon and Even in a country compara- SECOND EDI@ION.--MR. HEATH 
Bra See Se Frank T observations on cing Yusovs LIFE OF MICHAEL nn SCULPTOR, 
that is fresh and He writes m excellent areal sanse of ER, AND ARCHITECT. $ 
matter socal and pof eo tint tha sete oll te cem oe | MR. E. M. BARRY. _ROYAL A ACADEMY 
even for the ordinary reader, " — Tires. ^ LECTURES ON ARCHITECTURE. 
i E aoro T fold in an e style in te ken | FOURTH EDITION.—Miss BIRD'S LIFE 
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BROWNING’S PLATYSCOPIO LENS. 





Real Sise. 
A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 


Mice ee i mada E. Tage depron of pyre m 
The > 
the lowest power, having the largest 


` Price of the Platyscopic Lens, mounted in Tortoiseshell, magsi- 
IO, I5, 20, er 30 diameters, 185, 6d. each power, 
Illustrated description sent free. o 


JOHN, BROWNING, 63, STRAND, LONDON, W.O. 
— —————- —————— ÉÁERTIEÓ D — ————— 


NEGRET TI 
AND œ 


ZAMBRA’®S 
NEW YEAR'S PRESENTS, 


USEFUL AND ORNAMENTAIT 
FIVE TO FIFTY QUINEAS. 


. “BAROMETERS, p 
OPERA AND' RACE ° 
GL,XSSES, t. 
odd a e Es 
iusretd Pris Watt posed Prec 


——————— —s.* 
NEGRETTI &..ZAMBRA, - 
VSCIENTIFIC. INSTRUMENT MAKERS 79 ~ 
Masry rwr Qpxax, 
© M BORN *VIADUCT, « " 
45,°0ORNHILL, & fos, REGENT STREET, LONDON, : 


TYDEMAN, 





i | v ee g | T | A l : 7. , 
Ixvi . DX NATÜRE ° i bec 29, 1881, 


















. . MICROSCOPES. LIVING SPECIMENS FOR THE MICROSCOPE. 
|» Unoqoalled by any other Mk tos Man free. Intending Purchase | — THOMAS BOLTON, NATURALISTS and MICROSCOPISTE 
? no apiy : "STUDIO, sz, NEWHALL STREET, BIRMINGHAM. 
z E EDMUND WHEELER, T B. has last week sent to his subscribes Revrach m 
48m, TolHington Road, Hbllogay, N., London. , Lorine with Amaia pr ae, with " EN ha slo tar ons Dinama 
e0 2 ——————— gishater, Jsimilla mucati, imbricata, tophane- 
WHARFEDALE SCHOOL, near BEN ed arnoncamedts ncc sad trib NEN e NDA 
8E (5 elit 71 5 bdo MM | 
Cispncab Matemazical, and General E on; Wille due Specimen Tube, One Shilling, pbst-free. 
e N Behe Meal be mug romper tae ool Reference par- Tweniy-els Twhes in courae of Six Months for Subecription of kx u ; 
e mitted to Noblem, Kc.«c. Entrance or Teoelwe Tubes for tos. 6d. 
ship Examination pe isid m ihe third mik tn amary.—For Portfolio of Drawmgs, Six Parts, 1s. cach. ^ 





SAMUEL HENSON, 
277 (Lete 1132), STRAND, LONDON, 


Has just received a splendid group of GRYSTALIISED SAMAHSKITE, 
An interesting METEORIO IRON, 
BRILLIANT CUPRIT MANGANITE, HORNBLENDE, 


PE A EELLIDE Sou ; ZIRCONS, CYM ATOLI 
GREEN WAYVELLITE, SPH SIT a RITE, MALA 
UM. 
. PRIVATE LESSONS AND EVENING CLASSES, 
Blowpite Cases and Aggariiwf 


NOTICE OF REMOVAL, 
= . 


e a 
MB. BRYCE- WRIGHT (formerly of 90, Great 
Russell Street) has tha honour of informing his Clients 
-and the Public generally Yhat hà has now REMOVED 
to his New Prevfises, ° 
204, REGENT STREET, W. 
(OPPOSITE CONDUIT STREET), 


Jo which all Comsmynications should be sent. 


. ,.AEROLITES. ] 
A LARGE SERIES OF SPECIMENS OF THESE 
REMARKABLE BODIES, 
Many of Great Rarity end Interest. 
MORE THAN SIXTY VARIETIES NOW ON VIEW. 
MODERATE PRICKS, 
JAMES R. GREGORY, 
Mineralogist, " 
8$ CHARLOTTE STREET, FITZROY SQUARE. 
New List sent on Application. 


GEOLOGY AND MINERALOGY. 
Meer ar pat Vally; Fish Romains from the Chalk 
collected by the Maronite Monkz. 


Catalogues freg. 
NEW AND SECOND-HAND CABINETS, 
SAMUEL HENSON, 
277. STRAND, LONDON, i 


DIAMONDS AND PRECIOUS STONES 
IN THEIR NATURAL STATE AS FOUND. 
CABINET CONTAINING FIFTY EXAMPLES, Price £5 se 


ALGO: 
ROCKS AND MINERALS 
. Selected as a Guide to the _ 
WHERKABOUgS OY PRECIOUS STONES. 
CABINET (Mahogany) hok!ing the above Collections, complete, Price Lp — 
THOMAS J. DOWNING, 
s, WHISKIN STREET, LONDON, EG 


Lists of Elementary Collections, &c., Gratis. 


FOR SALE.—An ASTRONOMICAL OB- 
SERVATORY vith DOME, conical form, 16 feet diameter, circular 








MONT Dome. ‘Transit and Computing-rooms, all made of Pitch Pine, 
Sponges, Bryosoa, &c., from tha Neocomlan of Faringdon, grooves or back on mhasla ^ 
Fine Series of Ooltas from the Cotterwold Hs and other location cota ea toy at, rre Des and Hont Chl who wal Doc 
Choice rugi Misael, craig Crystals White Apatite, Black | and Hour Circles Clockwork, , 
T Enstatite, mente, HydrocIkk, Augite, Onkolite, Serpenting TRANSIT IN MENT, mth O Gv of y fiches aperture 
ko, Clock having Solar and Sidereal Tame and Seconda to each om the same 
face, by T. KE AED So 


THOMAS D. RUSSELL» 
48, ESSEX STREET, STRAND, LONDON, W.C, 


THE ENTOMOLOGIST’S MONTHLY 
T 4 MAGAZINE. . 


* Phoa fies Monthly, s4 pages 5vo, with occasional Illustrations. 
Conducted G B J. W, Dooaran M ort F.R.B, 


C. Ryr,Y.Z.S., E. Savwwens, F.L.8 T. Srorrom, F.R.B. 
itis Megustoe,comenin t ey, daba sexadehd ade and ety 
all connected with Entomology, and especially on the Insects o£ 
Sabscrrption—Six Shílfngs per Volume, post free, The volupes tom- 


Musxs. T. COOKE & SONS, Bucxr«GHAM Worxs, Yorx. 
LA SEMAINE FRANCAISE: a Weekly 


- tho Boókztells. Southampton Street, et 
LA SEMAINE FRANCAISE, i 


with the ber in gares dee chemina.de fer. 
nalla ^ir VL eh een ad ci] mary be cbe by purchasers of ier, sures fao Londres, W.C. 
| tha ace m to, arra! i ceaped glow of or gust; i LA'S EMAING. FRANÇAISE "La Semaine Fran- 
vola. may be dec. seperatejy or together, us ANÇA lon for the fad Exe ha! 
x Londog : JOHN VAN VOORST, 1, famosas ow. terii ben I jo. Body qur Franci. from Ei of 
o © N.B.—Comm ko., should be sent to the Editors at the above Wee ee oT AE: Tp 008: rk 2A ie OE 
; e = LA SEMAINE FRANGAI — Thesntmbers before 
314. pez Anni, sos. Post Fret : ona ofthe bea papers Pope ia in Parke duci We are tach pia 
PE z ono 
-^ DER *NATURFORSCHER, with the charaoter of it, 1t will be valued in all those 
* s.w ph AY ag der F. hritta in den many honsebalds EEE De PEL panting is very well 
geen iie Wiame trae og PS eet ar remm PR 
A cakly Pefiodical devoted to Natural sa Nob, 16e. _ Speck. . =. Hou ee cem qr 
dee EE ALT rn ee 1.0.0 reli o T. SFere, a King Seas Corde Gore, W.C. 


Publishing Office, 37, Sonthamptow Street, Strand, W.C. 


Dee. 29, 18810) . ra 


NOW.RhADY, 4 VOLS. .CROWN 8vo.. EACH 75. 6d. 


RC id Per 1 
NALURE SO 


^ THE ENGLISH POETS .. 


Selections, 


EDITED BY 


" * o» 
VoL 4. CHAUCER to DONNE. 
Nor IL. BEN JONSON to DRYDEN. 


with Critieal Introductions by Various Writers, and a Geaeral Introduction by MATTHEW ARNOLD. 


THOMAS HUMPHRY WARD, M.A, 


Late Fellow of Brasenose College, Oxford. 


VoL III. ADDISON to BLAKE.. ,* 
Vol IV. WORDSWORTH to Svptev DOBELIs 


The following Writers have contributed to the Work :— 
The DEAN of WESTMINSTER—The DEAN of ST. PAUL'S—Lorp HOUGHTON—Sir HENRY TAYLOR? 


MATTHEW ARNGLD—T. ARNOLD—W. T. ARNOLD—A. C. BRADLEY— 


. COMYNS CARR—J. C. COBLINS— 


W. Ni COURTHOPE—AUSTIN DOBSON—Prof. DOWDEN—E. W. GOSSÉ—Prof.SHALES—W, Be HENLEV—A. 
LA 


G—W, MINTO—F. W. H. MYERS—Prof. NICHOL—W. H. PATER—MARK PATTISON—E. 


M. F. ROBINSON—G. SAINTSBURY—Dr. 
SWINBURNE—J. A. SYMONDS—T. H WARD (the 
THEODORE WATTS.. 2 


(Mr, Ward és &e be co 
pleasant resource for leisure 
“(The work is moreover, th» 
in detail to the service which these volumes render to students o 


. MACMILLAN & CO., LONDON. 


. PAYNE—A. 


SERVICE—G. A. SIMCOX—Prof. SKEAT—GOLDWIN SMITH-—A. C. 
Edito)—Mri T. H. WARD —érof, A. W. WARD—W. 


e. 
ted, on the whole, in heving published an excetlently well-selected collection that is not only & 
hours, but a methodical hand-book to a poetical education.” —The Tima * 
y well-planned and proportions ... Want plas alone prevents our calling attention 
our ews 


. 
literature.” —Dailr I 





io lug 
Now Ready, price s Quarterly j Yearly, ras, post froo- 


MIND: No XXV. 
1.—Can there bo a Natural Sclence of Man? (I) Prof, T. H. Groen 


III —The Localzsati of Fellacy” AT Slágwick. 
= of Orock Philosophy to Modem Thought (I), A gF. 


With Notes and Discusions, Critffal Notices, &c. 
WILLIAMS & NORGATE, London and Edinburgh. 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY 


Third Series. Edited by J. E. Haxrrwo, F.L-8., Y Z-S., Member of the 
British ists’ Union ; contain— ~ 


Original articles by well-known naturalists In every branch of zoology ; 
habs of animals, arrival and departure of migratory birds; 
of rare birds; dixtributlon and migration of Brin*h fresh-water 


; now 


; ipte 
mtab reptiles | B 


REVUE HEBDOMADAIRE, 
SclentifiquesilMstrée, spéciale, seul journal tchant les lectengs 
au courant de tous les d de l'Expostion universelle d’dec- 

triclté, organe indépendant des exposants. . 
Rédacteur en chef: W. de FONVIELLE 
E. de OLISSON * Direoteur. 
Subscription Yearly, 162; Six Months, 95. 

Agency for England and Colonigs— * . 

LE FEVRE AND CO., ENGINEERS, 
26, Bupar Row, Cafxox STmeEr, LONDON. 
Specimen Copy sent p.t frap- 








THE BREWERS’ GUARDIAN: 

A Fontibny Paper devel 6o the Cee ee Intern 
censing, Legal, and Pariamentary Matters. 
Rrvixw or TRE MALT aw Hor Tuani; AXD Wua AXD Sra Terane 
RECORD. 


The Organ of the Country Prewers. 

~The Heus Guardian Me of every alternate 

Toestay, and is the only ] officially ee brewing interests. 

Subscription, r6s. enn datmg from i 

qe ee aoa T 
Offices—s, Bond Court, Walbrook, London, E.C. 





On the zx ot every Month, price Sixpence. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Jonn T CaxaiNGTON, 


With the Asmstance of * 
FarpzxiCcE Bom, F.Z S. | onmw A, Powrzz, M D. 
Epwaxp A. Frron, F.L 8. Jepma Wir, F.L,S. 
f. BucuawAX Warts, M.D. 


ILLUSTRATIONS, to the printing of which 
LITHOGRAPH ED and Make Sain 


SIMPKIN, MARSHALL, & CO, Stationers’ Hall Court, 


NORTH BRITISH AGRICULTU RIST 
ts extenshfly 





Royal, 
A eli ho EA Agricaltcs al 
Ireland. 


not exist . e 
Pneo x. * Anma! Su n ^ 
Lone ica Orders payable to Charles Anderson, Jun , Edinburgh 

š BSTaBLISHED 1843. . @ 
BL z .’ . " Y 

e . 9 


Med | m NATURE NX _ hee 2 29, 1881 








DOT AND DASH SHORTHAND. ico epi 
" i 93,0Q0 TH. Der es baal ob Qus 18 Plates (s printed in Colours), 
" e * 
Versi Pomin tat yat a coos Vows! nd Fu Goma The adt AURORE! 
n = Se i ‘THEIR CHARACTERS AND SPECTRA. 
ee Ms, B.C Broken, Roper, erri iere oan be a0 deat abont a . By J. RAND CAPRON, #.R AS. 
utility of your Dash System. Al a gpporter, I use it mm | Part L—THE AURORA AND ITS CHARACTERS. , 
= and consider that poe may aly xin a mper] of rao Part s ECTR THE 
m wong: per unte. Post free, jd Also Part HL MAONE ELECTRIC EXPERIMENTS T! IN CONNEC- 
$ MNEMONICS: * TION. THE AURORA. 
. Aids to memory, by which commit Dates, ames; 
` ec E gen ge gem ae By the mmo, Anthor, * ° . 
T ef e EN COEM, d m. See ed a Y apond Bvo, cloth, price gos, 
prot Se LANERO Hosen 3€; oc the two PHOTOGRAPHED SPECTRÀ.. 
^ * One Hundred Photographs of Motalhc, 
J. P. NOBLE, BEULAH HOUSE, duas YORKS. se printed by tho Permanent Antotypa Procesa, with Introduc 
Peu Heic a ee ee ee ee ee o Platea, an an Ertra 
-» e Now Ready, with numerous Engravings, Bro, (loch, ys. 6. Solar Spectrum (show.pg bright lines) compared wath the Air 
LIGHTNING-ROD CONFERENCE, Re. London: E, & F. N. SPON, 15, Chasing Cross. e 
port @ the from the following Goclotios, vix , [vl ei 
gical Society, the Royal Institute of Drinah the Soc * Just Published, price ss.) bound, 
elograph and Electricians, and th um : . 
a Colo if Rules for the the Erection ot Lig Thing Cr cen al various The SCIENCE of the STARS. By Alfred 
Appendices, Edited by the tary, G. J. Symons, D PEARCE, Author of p Weather Gudo Book,’ Editor of 
London; E.&& F. N. SPON, Me M. Urania,” &c. ^ . 
ew York: 446, Broome Street. E London: SIMPKIN, MARS & CO. 


~@ 





In Extra Fcap. 8vo. 47. 6d. 


UNITS AND PHYSICAL CONSTANTS. 


BY J. D. EVERETT, M.A, D.CL; F.R.S, E.RSE, * , 
Professor of Natura! Philosophy in Queen's Collage, Belfast. 


This is the Collection of Illustrations of the C.G.S. units referred to by Sir William Thomson in Section A of 
the British Association as having popularised these units all over the world. 


“Tt must form an essential companent of the libraries of all physicab laboratories, and the investigator in physical -science will 
find it one of his most useful companions, The arrangement is good, the wark is conscientiqgsly done, and a great mass of useful 
information: has beeti collected: froi very diverse sources,” —A. 


MACMILLAN AND CO., LONDON. 


A DICTIONARY OF MUSIC AND MUSICIANS, 


BY EMINENT WRITERS, ENGLISH AND FOREIGN, 
s Eprrep sy GEORGE GROVE, D.C.L. 


Vols. I. and II. —fPrice 218, each. 


ol L A to IMPROMPTU. Vol. TI, IMPROPERIA to PLAIN SONG.. 


^ Demy 800, doth, with Illustrations in Music T) ‘ype and Woodcut. Also published in Quarterly Parts. Parts I 
to XIV. now ready, price 359 62. each. Cloth Cases for binding Vols. I. and TI., price 15. each, 
TO BE COMPLETED IN THREE VOLUMES, 


M 








‘eDr. Grove's Dictionary will be a boon to every intelligent lover of music. ”— Saturday Review. 
. “What ig modestly called a ‘Dictionary’ miglft have fairly been entitled an ‘ Encyclopædia,’ for the editor * 
has ¢ncluded in his scheme everythfhg that*belongs to music, or is allied, or is even distantly related to it. It 
wd bes, great mistake to regard this work as usefuf only for the purposes of reference. It is a collection of 
interesting and valuable articles on all kinds of musical subjects, which amateurs, who take a genuine interest 
= in the art they vas rofess to lowe, will read from beginning to end.”— Daily News. 
-. “We now take’ leave of this ‘ Dictionary,’ feconn ending it heartily to our readers as full of. EEA 
z^ and arflusertent." dhe Times. 
** What wal strike the reader first of all, perhaps, is the funes and completeness of the information here 





ected.’ '—Examiger. 
"i. ‘(As ag complefe aceount of the biographical as well as eina materials relatiag to the" art of music 
and jts history, x Grove's Dictionary is without precedent in England."— ly Review. 
b- «t The work, wher ee will supply a want which has long been rt by amfreurs ayd professors of the 
art in du cout." —e. ated Lokdon News, 


“This work promisés’ to be z music what the "bdst encyclopesdias afe to, general literature and 
simge "— Guardian, 
. . " MACMILLAN & Co, LONDON. .' . F 
. ^os xi 


we eo sx see ted pierde enge 
De.29,1882] . | - NAQURE: VI € Is 





ES EURO AMEN NE DRUMS eee. 
SUBSCRIPTIONS TO '* NATURE” LIGHTNING CONDUCTORS, 
Vary cc ee ee. © | sper BSD Gi nord Sy verte 
Half-yearly. » n x. "PE H T p] reru oe rer foe celi] - 
pou E auci Sua. the” Continent aa NEWALL '& COo.JS . 
all: placea ithinn het ee UES Mc Ve COPPER LIGNTNING CONDUCTOR. = 
Yedy 2 eg go 6 As applied to all kinds of Buildings and fh all parts of the werid, 
aan iue jg. Dap cime bs fe ta i ec xu soccem; ia the most Tros , most P 
2 P4 rtt t t! ng] KIT E sala Au corn Ray 
CHARGES for ADVERTISEMENTS. | ^'""**s. a NEWALL &.CO. 
Three Lines in Column as, 6d. od. per Line after, 2 15, STRAND, IR Cj WATERLOO ES HIVERPOOL;* 
Ede . + . 018 6 MANUPAOTORY—GATHSHBAD-ON-'PYNH. 
Rala Pae ore Galama» 12222 g E SECOND EDITION . ^ 
E TEM xa irit Gee o GRLFFIN?:S » 
Pod Office Orders payable te. MACMILLAN & CO. 
OFFICE: 29, Beprorp SPREET, STRAND, W.C. | CHEMICAL. HANDICRAFT. - 








DIARY “OF SOCIETIES. - | A CATALOGUE OF CHEMICAL APPARATUS: 


E ILLUSTRATED, CLASSIXIED, DESCRIPTIVE 


LonpDon ih 
j - ° THURSDAY. Deco so. Demy 670, 480 pp., Ilhutrated with 1,600 Woodents. 
RovAL Leerrroriom, at 3.—The Moon: Prof R. S. Ball. Most Complete and Cheagest List of Apparatus, 
SATURDAX, DXCKMPEKX 3 JOHN J. GRIFFIN anp SONS, a2, ARRICK STREET, 
RorAL IxsrrruTPON gat 3. Mercury, Marii, an Mini Prof. £. S. Ball. LONDON, W. 
e SUNDAY, JAKUARY i. 
| Sepa Lacture Socurrr, at 4.— Tho Heart and ita Work : Dr. A. Wilson. C. TISLEY @ Co 
MONDAY, Tonas e i 7 
_ ommon Derervrem, at S. Canes: Prot. R. S. Ball ^ OPTICIANS, 
Pryor Across, at 7—On tio Rate of Faial Acidona: w.| 172 BROMPTON ROAD, 8.W. 
Sy " TUESDAY, SE ied T mur (Close to South Kensington Museum.) 
S ICT Mac due mmus Nem: THE PHONEIDOSCOPE 


ZooroaicaL Bak 0 eua i ie Instrument beecving Colour. Figuras Liquid Films under tha 
Last a erie collected Stobmann Pe rea M s d x A 
T ki -—D ahud : and of i Being a viele demonstration of the Vibratory and Molecular Mation of ^ 


Thomas. : Tha PHONBIDOSOOPE, "hà s Dies Battie 6f Solution, Descriptive 
WEDNESDAY, Jawoaxy 4. Pamphlet, kc., in’ Cardboard Box, ros. 
Socucty or Ars, at y.—Reocent Wonders of Electricity : W. H. Preece. dein ToT aca r Ree 
, THURSDAY, Jawoaxr *- S. C. TIBLEY & CO., rys, BROMPTON ROAD, LONDON, SW. 
Lox»ow Lxerrrorrox, at 7.—The Bay on the igth Century: Prof H. TELEPHONIC ELECTRICITY. AD} tala fxpplied for 
RoYAL at 3 —The Soler System further considered: Prof. R. Experimental Purposes, 
S. Bab ^ o j Price Lists of Blscirical and Acoustic Apparstes, with Drawings ana . 


da Im Ei Javanese Description af the Hormenogragh. Post Free, 2d. 


Rava Derrrrormm, ai 3 How we Lam fac Astromamy! Prof. T " EAGLE INSURANCE. COMPANY, 


y PALL MALL 
For Lys oxLv. Esraxcismrp 1Boy. 








NOTICE-OF REMOVAL. Per oro ge ecd c Prec s y 045,548 
PAS ‘Also a Subscribed Capitalof more than me s. em ma 41,500,000 
JAMES HOW & CO, BEET vod Toras may be bad at tha Ofen, or from any 
SCIENTIFIC INSTRUMENT MAKERS, GEORGE E TIUMÉHREYS, Actmery and Sect. 
73, FARRINGDON ST., LONDON ` DIAMONDS IN MATRIX e 
(Lars oy 5, Sr. BEIDE ft. AWD a, Forrer Laux), e i MM and Oriental Stone Cutter Det 
„HOW'S STUDENT'S MICROSCOPE. HOW'S MICROSCOPE Laur, | ‘si Spectnens of the aber; miso Oo and boc ie esa 


Rock Bectlons-and other Objects for the Microscope. 14 FRITH STREET, SOHO, W. * . - 


0° Ere. E. BEGRER' & CO. e . > 
; 34° MAIDEN LANE, COVENT GARDEN, LONDON, W.C, ong ` 
/ WHOLESALE IMPORTERS, EXPOR 8, AND MANUFACTURERS OF 7. 
CHEMICAL AND PHYSICAL APPARATUS; PURE Aes &c. > 


BEG TO RECOMMEND BO . 
PROFESSORS or UNIVERSITIES, COLLEGES, awn SCHOOLS, ANALYSTS, DEALERS and OTHERS, e. 4 


THEIR -WELL-ASSORTHD AND LARGE STOCK. e e° i 
SOLE AGENTS for eVoss'* New Self,Charging, and Simplified HOLTZ’ CTRICAL MACHINE, 
Smale price #3. jelly recommended for Schools. : . 3 
: NEW ILLUSTRATED | PRICE-LISQ ON GPPLICATIPN. . $07. 


-4 | . i | t oe E ” 
i MU l "E NATURE ^ 4 € | Des 








Mies Ready. With Illustrations, Vol. III. Pa A, ais. 
: i PROFESSORS ROSCOE AND SCHORLEMMER'S CHEMISTRY, 


-A TREATISE. ON CHEMIST! 


.* ` By H. E, ROSCOE, F.R.S., AND C' SCHORLEMMER, F.R.S. 
Professors of Chemistry in the Victoria University, Owens College, Manchester. With DMustratio 


. e oc VoL IIL-£0RGANIC CHEMISTRY. Part I.. ars. 
Vols. IL. and IL—INORGANIC CHEMISTRY. VoL IL—THE&g NON-METALLIC ELEMENTS. 215, 
2 p. METALS. Two Parts. 18s. each. , 


Well ‘deservesto rank for Many years as among the best eas on chemistry i in the Engfish lang 
British Medical Journal. 


“ A seiies which we think may justly claim to be the best English andoon: to the study of : 
chemistry.” —Satwrday Review. e . 

“Tt is lucid, fill, and practical, and admirably illustrated. — 75e Lancet. — - o 
"© This is one of the best treatises on the subject in our language.”—/ron. . 

* A chemical treagise which, within the limits as to size and scope which have beep imposed upc 
no equal in judicious selection and materials, in accuracy of detail, in soundness of view, and ir 
sequence of ate nCa Erna 


MACMILLAN AND CO, LONDON, W.C. , 





METALS and their AL W. 
APPLICATIONS. By C. im MGE E Id id ? R. NEEV ES, 
Chemistry in School.’ With 


ee ee PHILOSOPHICAL INSTRUY 


‘BEST BLACK INK KNOWN. Boater iar ‘COIL MAK 
DRAPER’S INK (DICHROIC). SOR UHR 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 55, SIDMOUTH STREET, LONDON, 

Writing becomess pleasure when this Ink is used. M Chae degen 








by tha principal Danks, Public OM zs and Rail 5 Tii pup PRAE: ICE Te T 
" - Doos not corrode Steel € Rire per ey ba opplind t thee RD . Te 

PS bs oompa in through Moser, HAECLAT fors Faring Is a Oertain Oure for all Disorders of the LIVER, 

T waxpe, id Chango; F. Nawaxey & Sows Newgate | AND BOWELS., A Great FURIFIER of the I 


Bret; J. Avstri k Co. Duke Strest, verpool; arf to be P Jul In tar of the ffr in of W 


` AND DEBILITY, and is unequalled in Female 0 


. EDWARD PATERSOWDW, 


" TELEGRAPH AND ELECTRICAL ENGINEE 
e  * 56, LITTLE *BRIPAIN, ALDERSGATE STREET, E.C., 





BEWLEY & DRAPER (Limited? Dublin, 





a o Manufacturer of Electric Signals, Tolephones, Telephone Éxcbange Boards, Physical A for Schools and Colleges, 
Messrs AYRTON AND Prray’s ABSOLUTE GALVANOMETER FOR NG CURRENTS, 
NOTICE.—The oodd BELL LOUD-SPEAKENG HONE. A Emiled number of these valuable Sapete] e 
e Ry faid, still be obtained of BDWARD PATERSON, it prepared to tender for the erection af Telaphexs or 
any part of v E U As the Policy of the Proprietor of aien? is mow only is rent cece (MUNERA, 
= should (que mo time bers. . e ` 
s zm : W. LADD & Co, °. 
M su" SCIENTIFIC INSTRUMENT MANUFACTURERS, : 
ITE d $ (By Appointment ta the Royal Institution of Great Britain)e ° 
oe ° Il AND I2, BEAK® STREET, REGENT STREEP, W 


ee PIDWIELLS SELENIUM, CELL. AND OTHER APPARATUS FOR BELL'S PHOTOPH NE. 
" BOSPHORESCENT POWDER very ixilllantg-for Paint and other purpasy, m. per on . 
° Physical Appardiusof apery Dgcriptin, » e 
W rr ILLUSTRATED CATALOGUE, SIXPENOE. i 
: E Sai TAPES 
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Messrs, MACMILLAN .& 00/8 PUBLICATIONS. .- 








PRESENTATION AND GIFT BOOKS FOR THE NEW YEAR. 
. è NEW BOOKS FOR CHILDREN. $ 
MRS. MOLESWORTH’S BOOK FOR YOUNGER CHILDREN, Wite 12 Full e Pigures by WALTER CRANX. , pes 


THE ADVENTURES OF HERR BABY. By Mrs. MongswoRTH, | 


With Illustrations by WALTER CRANE, Gftobe qto, 65. 


1 Thig is a bo&k e£ which we would like to buy dozens of copies, and give them to all the people* we cared for. . .°. It is 
charmingly illustrated by, Kir. Walter Crane.” —Atkenenm, e 

‘t Mrs, Molesworth’s Christmas tales are all charming. . . . Herr Baby is a character with much more int in it than tbat of 
nine huadred and ninety-nine out of every thousand grown-up persons... . Few Shildren will fail to ke ted with this 


story," —Sectater. ; 
$^ i By the same Author. With Illustrations by WALTER CRANE Globe 8vo. 48. 6d, each. 
‘CARROES" JUST A LITTLE BOY. | aoe OEDI E 


THE TAPESTRY ROOM. 
GRANDMOTHER DEAR. . A CHRISTMAS CHILD. , " 
MILLY AND OLLY; or, a Holiday Among the Mountains. By 
Mr. T. H. WARD. With Mlustrations by Mrs, ALMA TADEMA. Globe 8yo, 45. 6d. . 
“ One of the prettiest and quaintest stories which we have seen for a lo tme." The Ward. 
BY THE AUTHOR OF “JOHN HALIFAX, GENTLEMAN 


‘CHILDREN’S POETRY. y the Author of «John Halifax, 
Gentleman.”  Extrae(cap. 8vo. 45. Ga’, 
THE ADVENTURES OF A BROWNIE. By the Author of “John 
Heghfax, Gentleman.” With Illustrations by Mre, ALLINGHAM, New Edition. "Globe 8vo. 43. 6d? 
. UNIFORM WITH THE ABOVE, With Illustrations, Globe 8vo, 4s. 6d. each. 


td 





THE MAGIC VALLEY; or, Patient Antoine. By Bv CHARLOTTE M. YONGE. 
Erza Kearny. Ilustrated by “E. V. B.” TEE PE De n Rie . 

PANSIE'S8 FLOUR BIN. By the Author of “St ew Edition, _ 
AE iam eie ue 1o o. THE PRINCE AND PAGE. New Edition. 


THE WHITE RAT, AND OTHER RIES, .By | P’S'and Q’8; or, The Question of Putting Upon. 
|^ Lady Barker, —— š Bre . 7 | LITTLE LUOY S WONDERFUL GLOBE. New Edition 


FER PER SUE acciri: Sn SbénBA CE 

WITH ILLUSTRATIONS BY R. CALDECOTT. | " 

OLD CHRISTMAS. From Wasnineroy Irvine’s “Sketch Book." 
100 Illustrations by R. CALDECOTT. Engraved by J. D. CooPxz. Crown 8vo. 6s. 


With 
BRACEBRIDGE HALL. By Wasurxeton Irvine. With 120 


Illustrations by RANDOLPH CALDECOTT,- Engraved by J. D. Coopmr. Crown 8vo. 65. 


THE MAKERS OF FLORENCE: DANTE, GIOTTO, SAVONA- 
ROLA, AND THEIR CITY. By Mr. OLIPHANT. With Illustrations from Drawings by Professor DELAMOTTE, 
and a Steel Portrait of Savonarola, engraved by C. H. Jeens. Cheaper Edition, Crown Bvo. 105. 6g. 

GILBERT WHITES NATURAL :HISTORY AND ANTIQUITIES 
p NT. Edition, Edited with Notes and Memoir by Frank BUCKLAND. Ilnstrawed „hg Professor 


WATERTON'S WAN DERINGS IN SOUTH AMERICA. AND THE 


NORTH-WEST OF THE UNITED STATES. By CHARLES WATERTON. Edited by the Rev. J. G. Woop. 
With roo Illustrations. Cheaper Edition. Crown 8vo. 6s. 


THE HEROES; Greek Fairy Tales for my Children. By Ofanrzs 


` KINGSLEY. New edition. With Illus'ratlon Crown Bvo. bse 


THE WATER BABIES; a Fairy Tales forea „Land Baby. By 


CHARLES KINGSLEY. With Illustrations by Sir Nort PATON and P. SKELTON. New Edition. Crown "b amm 
y Sir 
co 


CAST UP BY THE SEA; or, the Adventures of Ned Grey. 


. SAMUEL BAKER, Ilustrated by HuARD. Eighth Edition, Cfown 8yo, Gilt. 6s e 





———_— e e 
Now pesty, printed on fine paper, and efhipently suitalje for NEW YEAR'S GIFTS, complete fn Eleven Yolamgs. = 
"i Globe 8vo. 5s. each. . * . 
, 
Eversiey @n{tion.CHARLES KINGSLEYS,NOVELS. 
WESTWA HOIS .@ .. ww a 2 vols, YEAST”. . . . oe s $e ove se ee avo... . 
- "TWO YEARS AGO. . . po + + + 2 vols. WARD THE WAKE . . . . 2vols : 
HYPATIA . . . . . $9 s coc s 2 vols. ALTON LOCKE. . . .- 9. . vols, a 
“ À charmmg edition * . ." in excellent tasto, Thee could be no more Atting tribute tp the author's membry than thig attractive 
tame of his novels. }—Arkenaum, ‘$ Beautifully got up and prigted.”—Satwrway Review. e MEL w 
ssi anthor hea eyer eppeareg ita miota i form. » . .. This is not an exem de fue, botit is that much better 
thing for work-a-day readers, an edition Of admirable tisto most pleasant uso,” —Pai Mal Gasette. » © ` 
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EN puras ne BN E 
. Mesers.. MACMILLAN & 00/8 NEW. BOOKS. 
, aa ——— jud "translator, like the engravers Y. the chartographer, Aas 
WF ep set A BARON NORDENSKIOLD'B POLAR VOYAGE. : 
. New ready, in Ttoo Vols., medius 800, y Pict 455. 


WITH EDE) PORTRAITS ENGRAVED ON STEEL BY G. J. STODART, AND NEARLY foo WOODCUT 
ILLUSTRATIONS, MAPS, &x. 


THÉ, VOYAGE OF THE "VEGA" 


: ROUND ASIA AND EUROPE. 
- With a Historical Review of previous Voyages along the North Coast of% the Old World. 


= e . 
. . BY' BARON A. E. VON NORDENSKIÖLD; 
Commander of the Expedition, 
TURS By ALEXANDER LESLIE, Author of Nordenskidld’s § Arctic Voyages.” 

“ Baron pig pac circumng of Asia and Europe will always stand out as Milos among the many ventures that 
mark the o? geographical ledge, and his more than ample narrative of the memorable voyage must take an equally 
singular E i teralüre of rn iua ay It us to write of these volumes except ám tegms of enthusiasm 
thet might seem #ké-indiscMiminate exaggeration. But we know of no Arctic record, and scarcely any narrative of once. he 
complete and wg E clear atid orderly, so exhaustive of all that is known of the region with which it is concerned. 
style and tone of Baron' N 


eriskioldis work ¢ nits rise to the epoch-making character of the voyage which it records. . 
book, moreover, is cogiously illustrated, and there is quite an ailas of maps, from tho curd ac a ur ye pect 
` beautiful charts which are imninediate results of the voyage of the Vegu. - Again, asa rng accam panim. ent to this imstructive 
series of maps, we have portraits of many of the herolc men who have in one way or the oth ee een 
of the North-East passage.” — Ths :TYmer 

“Well written and , It must ever remain r standard and is likel to become the d 
travel-book een ahd gay idet. Sdn 7 pipe 

“Rarely has a * fal daorerybect dese with voch herr sil, combined wid ruch fulo of knowledge end depth of 


‘SCIENCE AND CULTURE, AND OTHER ESSAYS. By Professor 
HUXLEY, F.R.8, Demy 8vo. ras. 6a, 
Contents :—Sclence and Culture ; Universities Actual and Ideal ; Technical Education; Elementary-Instruction in MM pi E 
T On the Method of Zadig ; On Qe Border Territory between the Animal and the Vegetable Kingd n 
attributed 


its Moy? ‘On Sensation and the Unity of Structure of the Sensiferous us Organs ; Eyolution in Biology ; The Coming of Age of 
“The Origin of Species" ; The oss of the Biological Sciences with Medicine. { 





OURTH AND CHEAPER EDITION. 


FREE. TRADE AND PROTECTION. By the EE Hon. HENRY 


FAWCETT, M.P., D.C.L. Professor of Political Economy In the Uni of Cam Crown 8y0. gs. 6d,- 
“It may be recommended to all who Papi the pest and latest information on the Bros Ms 


in Crewn 8yo, Price 3s. 6d. each. 


Publishing, 
THE EN GLISH CITIZEN. A Series of Short Books on his Rights 


nsibilittts, 
CENT GOVERNMENT. By H. D. TRAIL, "THE NATIONAL INCOME, EXPENDITURE, 
D.C.L., late Fellow of St. John's CBllege, Oxzord. AND Debt. The Tavpayer and the Ratepayer. By A. J. 


[Ready, WILSON, [In the press. 
THE ELECTORATE AND THE LEGISLATURE, 
€ By SPENCER WALPOLE, Author of “The History of THE POOR LAW. By the Rev. T. W. Fowze,, 
England from 1815." e| Acad; M.A. [ Ready. 
'x* Other lumes to follow. 


‘JOHN INGLESANT, A ROMANCE, ‘By J. H. SHORTHOUSE: New 


and Cheaper Edition, 2 vols, Globe 8vo. 
john Ingiesant iy scope se bese enten eee Wel Baa Mess froh the mea for bonia yeu" —JDaily News. 
GOLDEN TREASURY SERIES. NEW VOLUME. 


SIR THOMAS BROWNE'S RELIGIO MEDICI ; Letter to & Friend, 


and Christian Morals. Edited by W. A. GREENHILL, Oxon. 41. 6d. 
- PHYSICS AS OF THE EARTHS, Ot UST. NY Rev. O, FrzHER, 
ELECTRICITY "AND MAGNETISM. B Suwayus P. THOMPSON, 
. B. à, D.Sc., F.R A.S., Repo eae athe a Bristol With Tnstetions, Fcap. 8vo. 45. 6d. 


*,% MESSES. “MACMILLAN & COS Titustrated Catalogue of Gifts and Presentation Books zis :now ready, 
‘and twill be sent on Application. . 
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A WEEKLY ILLUSTRATED JOURNAL, OF SCIENCE" 


. = “Te "the solid ground ë . e. 
Of Nature trusts the enind which builds Jer aye," — W ORDSWORTH 2 
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CITY AND GUILDS OF LONDON BROWNING'S POCKET MICROSCOPE 


INSTITUTE for the ADVANCEMENT 
OF TECHNICAL EDUCATION. 
e ~ President. 5 
H RH. PRINCE OF WALES, K.G. 
Vice-Proaldents. 


E OR ond hepa BE d Hd cancer 
Fan BRAMWELL, F. Inst. 
Sir Sypuxy H. Warratow, Part., ALP, Alderman. e 


The Executive Committee are prepared to a limited number of FREE 
MN to ibe Cem ir CHEMICAL TEC E eda and i ad in M 


mea E I CIE Sume ERE VeDUAN 


Te the hc d will be to Foremen in 
Tradesmen 


` 





OHN WATNEY, H ee n M La 
Ecc JOHN BROWNING, 


ONical and Physical Instrument Maker to Her M, s Government, 
athe Reyal Society, erui. the Repel Oberoaterie @ C (rerit 


63, PIRAND. LONDON, W.G 


CITY AND GUILDS OF LONDON 
INSTITUTE. 
TECHNICAL COLLEGE, FINSBURY. 
` SPRING TERM, 18h. 
roS DACRE LECTURES, tot FORESHOP IN. 
Deiling (Col Tar end St) cay sage Ph D., F.R S. 








z YEAR'S PRESENT 








i (Coal Tar md 8 ae 
FOER Aedes reinn pin . 
en of Meats C Afocala tnd Melar worton) -konei ovatus ' USEFUL AND ORNAMENT. 
iar o d FIVE TO-FIFTY GUINEAS. 
TecsoncaL Parstcs—Prof Ayrton, FRS. 
Lighting Widnosdey evantags . BAROMETERS, 
Electrical =M evenings. 
rei mee . e , OPERA, AND RACE 
"ER read Lectures, &nd —Tussdays = Than SES, ^. 
hy « Foos from 3 Od to ys. Gal Pec. a e 
Chemical and Physical Laboratories Chon diMly, Saturdays exceptnd, 02 m. . 
Vol Intron in Carpainy d, Rdcklyin, Paten Cong, WE . 
ibe earner E Rooma, Cowal lu  NEGRETII & TAMBRA, i 
[err m Cat Greer. ^ 
VOE Et Mrs EG SCIENTIFIC INSIR UMENT HE TO, 
PHILIP MAGNUS, and Secretary 


e - A na JESTY THE QUXXE, 

° HORBORN VIADUCT, œ 
45, OGRNHIPL, &.133" REGEM]! STREEY, LONDON, . * 
; * PHOTOGRAPHERS CRYSTAL PALCE, SYDENHAM. "+, 
e . oe . Š 2 i ‘ i s 


SAINT PAUL’ S .8CHQOL.—Ahout Ten 
awarded Next Teng.-»-For didra 
Spt raid Merces’ Ball, E G Me 


xxiv us NATÜRE ME: . Dan. 5, 1882 
f ; 
* 2. Qv MICROSCOPIC ee ey UR a | LING SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON, NATURALISTS “snd MICROSCOPISTS’ 


: Cataleguhs Dost'roi and Drutis on application. E STUDIO, s7, NEWHARL STREET, BIRMINGHAM. 
B. has last wosk sent to his Freshwater Diatom’ 
NOE ONU DM CES D E 
UNIVERSITY, COLLEGE, LONDON. Ge eet T e maada hl placo of epee. B 
e o PRELIMINARY SCIENTIFIC M.B. EXAMINATION. : Specimen Tube, One Shilling, pòst-free, 


Instruction » grr in all the Subjects of the above Examination at Guy's Tmenipcis Tabet b cerne of Sie Months for, Suinription af £3 i 
Hpapual during th and Summer Sessions, Jho Clasa is not confined was for xos. a Pa 


q Dor further pertioulars to the Dram, Gay's*Hospital, Southwark, ` mad cl eg cadi ec 
i NOTICE OF REMOVAL. 


«E. ———————————————————————————— 
LE PRELIMINARY SCIENTIFIC EXAMINATION. uU MM US 
. UNIVERSITY OF LONDON. MR. BRYCE WRIGHT (formely of 9 Great i 


to others than Students of the Eospiral, fn all tha Subjects Russell Strest) has the kongur of informing his Clients 
at En Bartho omen and the Public generally that he has now REMOVED ° 
to others, £10 13.1. zo Ads New Premises, » 


asd ork for this 2 
d ieri res Bs. ; 








Yor erit mi de oe by Mtr, (noH Wy anor ThE Coe 204, REGENT STREET, wW. 
Handbook: He wardéd on X (OPPOSITE CONDUIT PraEg) ' 
VICTORIA UNIVERSITY, - to which all Communications should de sent. 
oe m SAMUEL HENSON, 
ta he follwing miject ( Clans, Q) Pali c RN 277 um 1132), D IQNDON,.  .. 
IL, group 
Eur cc IAM ae arcane danas 
offer themselves for the more than one knbject. PERI APA’ ZIRCON 
be made on or before ist February, 189a. WA SPHEX ON RE 
tion as to duties, strpenda, ko., may be hed on application to the Registrar. 
lo NN nc Vice-Chancellor, e PRIVATE LESSORS AND "avENDG CLASSES.. 
Llus. Blowpige Coses and Apparatus. 
OWENS COLLEGE, MANCHESTER. Catalogues frae. 
Tha LENT TERM BEGINS on TUESDAY, nah fammpry. New Ser NEW AND SECOND-HAND CABINETS. 5 
eee sinia ga er na iS wee eae SAMUEL HENSON, Don. 
ROUT Sate dera a Dn o aa = 775 
al Caste Bey ere PEE e i Hon Degrei in Ara and AEROLITES. 
Sciences, but pany of the Clemes aro EIER od Lacs ho Me A LARGE SERIES CF SPECIMENS OF THESE - 
J. HOLME NICHOLSON, Registrar. REMARKABLE BODIES, : 


Many of Great Rerity and Interest, 
MORE THAN SIXTY VARIETIES NOW ON, VIEW. 
. MODERATE PRICES. 


——— a UTLI 
GREBHAM ANGLING SOCIETY.—“ The 
In Fishes,” with Coloured Diagrama, by C. S. Buorriay, 

XXO&G, S-A, & Price 6. s. 











c CE JAMES R-GREQORY, |” 
' — INSIRUCTION IN MATHEMATICS. 88, CHARLOTTE STREET, FITZROY SQUARE. © 
STUDENTS wishing for Assistanee in New List sent on Application. 
Mathematicn can be attended at thoi own bomes, iy s Or Pe | DIAMONDS AND PRECIOUS STONES 
Swakalty Terrace, Shepherd's Bus, W. e ; : oe P CONTAINING FIFTY EXAMPLES, Pd. 
TOTCH FARMER, ‘farming 500 Acres in or. 
3 ono o£ the best Agricultural Counties of NGA TUAE ~ ROCKS AND iD MINERALS 
DATION for two Young Gentlemen as AGRICUL! PUPILS, Selected a3 a Guide to the 
e * where they can acquire e though Knowledge of fn all rts WHEREABOUTS OF PRECIOUS STONES. ‘ 
pam £ aE pr and —åddres 
mee, Polishers e NATUEE, rect, London, Fify Examples h Cabinet, Price £a ror. í 
AME e CABINET Qdshggany) holding the above WEINE. S 
< Š , * THOMAS OWNIN . 
eFOR SALE EAM ASTRONOMICAL OB- e. 93 WHISKIN ID LONDON, EC. 
k EET ne Cin com, a er Pak Pink * Lists of Elementary Collections, kc, Gratis — 
e „àn EQU. ET COOKE AND ua with TIT On thee: o£ brey Month. 
aperture, 11} feet” largo Deo, and Hour mal De. | TRIMEN’S JOURNAL "OF BOTANY, 
* and Circles for ; Clock-work, kc, &c. ! 
g SIT MSF R ENT, by Merre, #ih O.G. of 3 tochas aperture. è BRITISH AND FOREIGN. 
eam Solar ae and Seconds to sech on -»4|. New Series. Edited by Jamus Barreran, FLS, BGritleh Muram. "E 
KE AND X. —Extracts, an 
= E. (in Journele.— News.— 
uis ue T N pilar rich yer di -Botanical 
For all partiklar apply to eo. Puit mend fe Da Yeas, parh tdn Ee 
Mais T. COOKE &gjNS, Bearman Woren, Vor. Lopddt : . NEWMAN, k CQ. 54, Hatton Garden, E.C. 
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Sale bp "Auction. e ¢ [LA SEMAINE FRANCAISE: a Weekly: 
The Krogrx Portrom of the of Minerals, &c., the of the Misco Art, Varlanes, Nag” Pace oz. poani Booger a 


t "s the o 
Bie n E. Tee eee LA SEMAINE FRANCAISE: Journal Frangais epour e 
No i49, Strand, . SNe Vd eee es a ee eas ae 
- MR. J. C. STEVENS will Sell by Auction, ries ee nae poo ae ceed poe Abone 
at bis "Groat Rooms, King Street, Covant Garden, on MONDAY chez tous les bbratries ot anx gares Chemins de fer. Sn aloes 
and WEDNESDAY, January 16th and 1 at@half-pest 12 precwcly aux bureanx, pe EI iI ae 
ao ae fee of the Stock of Minmais, Fols Sil | TA SEMAINE FRANGAISE.e La Semaine «Fran- 
CUM SOE ae Colne Mis ANEN EN çalsa’ has been oat hi London for the beneit of those 
London, and removed from hrs residence, No 149, reader mao may „to ridus aet A from all ofe 
. May be viewed the Saturday prior from 1o till s, and Mornings of Sale, and Tt certainly ments gnocess,”” : 4. E. 
. Catalogues had. LA SEMAIN FRANCAI E Fhe numbers before 
GEOLOGY AND’ MINERALOGY. sei da f pars po in Farla oci Were mach ue 
A v character ovo it w y - 
of onse Labanon, cold by the Manus Monk | may jeedelis yhew Frenchisvuirami Tho pog is very weh, 
Berk. . e Sep irora tha Ngoc EE True or Sunscarrmox:— e oa, 
Fine Series of Oolites from the Cottarwald Hille and other localities nM E NN LE ee E. 
Meer Pigh e rene edd n eee in pers SN EE ae 
cg pmi ee á E S P.0.0. payable (o T Sramewicx, at King Street, Covent Garden, W.G 
THOMAS D. RUSSELL, Publishing Office, 37, Southampton Street, Strand, W.C 
H = = Rr Ya d 
48, ESSEX STREET, STRAND, LONDON, W.C , Ss Gana Month, price Si 


DIAMONDS IN MATRIX. i THE ENTOMOLOGIST: 


R. C. NOCKOLD, Diamodfi and Oriental Stone Cutter and Dealer, bas | AN ILL RATED URNAL OF BRITISH ENTOMOLOGY 
salo Specimens of the above ; also Cat Precious Stones m all Colours, UST sb T. is 
. CAxRIXQrO n 
























Precious Stones valued and bought, With the at 
: in: FB STREET, SOHO W: FrxpExicx Bown, F.Z S | Joss A. Poen M D 
“The armers' paper "—Craxx Sxwxrn Reap, Esq. Epwarp A. Fircs, F L.S. ee Wu, F.L.S. 
F. BucHAXAR WRITE, .D. 
THE CHAMBER OF ,Qootalns Articles by wallinown Entomologie on all Brancho of the 
AND FARMERS’ CHRONICLE, cates Desiderata " 
umerous Wi the printing of which especial 
(PRICE 4 WEEKLY) . Tis i Bir d ee aaa Ortaca ind Cmxouo-LirrHo- 
Aca enim p Ex TU em SIMPKIN, MARSHALL, & CO., Stationary’ Hall Court.’ 
te treatment 
send beeen cont vici r Ne cha CATS ST LONDON ani THE ENTOMOLOGIST'S MONTHLY 
with Articles on Pn l l Fo , the Dair Herd and Flock 4 MAGAZINE. 
time dp Sry po. t E onday evening Price Sixpence, Monthly, 24 pages 8vo, with occasional IIinstratjons. 
arms tion, payable in advance, post free:—3 months, 3r. oka; | Conducted by C. G. BaxgxrT, J. W. Do R McLacmrAsm, F.R.S. 
6 months, yr. 74. , 18 months, 155. sa. EO LO S T MS Lg M T. Stiperom, FRB. 
' Published by W. PICKERING, ar, Arundel Street, Strand, London, W. This Maguxine, commenced in 1864, contains standard artí-jes and notes 
= : EE s : on all subjects connected with Entomology, and especally on the Insects of 
x * Stx Vol free. 
| : p Tp b eack € The volumes com- 
. to VI. (strongly cloth) obtained by purchasers 
Vat . üt entre set to date, af the increased T EK 
oof vols. may be had separately or together, at ys. > 
LIE Cw 


London: JOHN VAN VOORST, z, Paternoster Row. 
N.B.—Communications, $c., should be sent to the Editors at the abore 
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REVUE HEBDOMADAIRE, ko IHBOASQOBOBIST-. .* 
Scientifique, illustrée, spéciale, seul journal tenant les lecteurs A MONTHLY MAGAZINE OF NATURAL HISTORY, © 
su courant de tous les détails de l'Exposition universelle d'dlec- Third Set Edited J. E. Haxrora, F L.5., F Z.S., Megber of the 

trieitd, organe indépendant des exposants, Betish whologists’ Union ; contams— e 

Rédacteur en chef: W. de FONVIELLE. epus yeh eremi pida i Ae 

E. de CLIBSON : Directeur, rar Birds: distttion and migration of Brink freshwater Sas ow or 

Subscription Yearly, 161. ; Six Months, 9r. Water Polaca, Mi remarka on tha haupin end hablts of the ao 

f land other matters Interext to those who dolighy in history, 

Agency for Eng and Colonies— Reports of the Zovlogical, and Entomolegical Scioties. Reviews 

LE FRVRE AND CO, ENGINEERS, e| of natural history Occasioci! translations from foreigs pagal 

26, Bdbar Row, Caswox STREIT, LONDON. - TA O aportant and pun i: . z ' 
Specimen Copy sent post free * JOHN VAN VOORST, 1, Paternoster Row. is 

THE BREWERS’ GUARDIAN: ° 

Ar Paper devoted to tha Profiction of Brewers’ Interests, D Se ee 4 . 

g Lagal, and Purapenmry Matters.” DPR NATURFORSCHER. d 
Raview oF Tax MALT AXD Rapes} AXD Wire axp Srour Trana Wochenblart mr Verbraltung der Fortadiritte in gen oe e 

T E alurwiasanschaften. e e 
The Oman of the Country Dréwers . Herausgegeben von Dr. Wibixfu Sxríxzx,. — á 
“ The Brewers! Gaxrdlan lished . red e ` 

Toeaiay, and ia the oniy na affici connecte wits beeing thera seas NC. er ted Baan ee e ga mee Siege 

Single Copies rs. each. Pme] ke ate aef TOM, any q i mence the Xg'th volume e E e WA TUN 

. Offcs--s; Bond Cart, Walbroek, London, EIC, ° . Berlin: DUMMUERS, 77, Charlotte twdie S.W., af ak Boo! sellers. 
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. Catalogues post free and gratis on tibblicaiien. STUDIO, 57, NEWHALL STREET, BIRMINGHAM. 
pee E ory mo 


"NEW EDITION, 1880, NOW READY. 


* EDMUND WHEELER, 45x, Tellixgion padi, Holloway, N. 
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“ Rarely has a me discovers been described with such literary skill combined with DEA 
“of knowledge qnd depth of research.’ — ACADEMY. ° i . 
BAR oy NORDENSKIOLD’S POLAR VOYAGE: 
Now ready, in Two Vols. meditm 8vo, price 4%. . , i 


With Five Portraits Engræed byG. STODART, and nearly 400 Illustratibns, "Maps, &c. 


VOYAGE OF THE VEGA 


Round Asia 


and ‘Europe. x 


With a Historical Review of Previgus Voyages along the North Céast of the did World? 
By BARON A. E. VON NORDENSKIÖLD, : 


Commander of the Expedition. 


TRANSIpATED by ALEXANDER LESLIE, Author of Nordenskiold’s TOR Voyages.” 
? OPINIONS OF THE PRESS. 


The Times. 

“ Baron Nordenskidjd’s circumnavigation of Asia and 
Europe will aBvays stand out as unique among the many 
venture that marl the progress of geographical know- 
ledge, and his more than ample nairative of the memor- 
able voyage must take an equally singular place in the 
literature of navigation and discovery. It is difficult to 
write of these volumes ex in terms of enthusiasm hat 
might seem like indiscnminate ration. But we 
know of no Arctic record, and s y any narrative of 
Exe so complete and satisfying, so clear aad 

erly, so exhaustive of all that is known of the region 
with which it is concerned. The style and tone of Baron 
Nordefiskiold’s work quite rise to the epoch-making 
character of the voyage which it records...... The book, 
moreover, 1s copiously illustrated, and there is quite an 
atlas of maps, from the rode guesses of the tenth 
cen down to the beautiful charts which are the 
immediate results of the vo of the Vega. Again, as 
` a fitting accompaniment to instructive serles of maps, 
we have portraits of fnany of the heroic men who have in 
one way or the other been connected with the exploration 
of the North-East Passage. 

“Baron Nordenskidld’s shrewd and original illustrations 
are a valuable contribution, not only to science, but to 
questions of world-wide interest...... A book with matter 
of the highest interest.” 


The Saturday Review. 

“Tt is one of the most valuable and interesting records 
of discovery that ever were made. There is, indeed, so 
much information of so many varied lands in these two 
volumes, that one critic can scarcely review it single- 
handed...... His volumes are equally interesting to the 
historian of Arctic Ae the naturalist, and to 
ee tees His book is, perhaps, better illus- 
tra @ scientific than any o of our e; 
and is full of matters dlalightfal to n oM who TEE 


his reading beyond novels and. newspapers.” . > ion and elaboration o t mas? of material of 
* The Athengzum. highest *possible aera A w go* the geographer or 
“ It is unquestionably a gres work by a great traveller uri reader .. ... The historical portion...... wil be 
nee The fissa roa of tipe man whose keen mind und 8f great utility, and ghe referentes to autkoritiés 
devised, and whose emergy carried out, one ef the noblest given in the notes enable the PY Wn di. jo owend kis 
enterprises of our day, must possess a ‘value which nme researches with facility” e.e ° 
- . in j 
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instead of lessening will steady enhance The 
icra like the engravers and the chartographers, has 

ormed his task in a way which deserves a word of 
Pete” 


The Spectator. 

* Baron Nordenskiold tells his story in an attractive 
manner...... A journey unique in many respects in the 
chronicle of Arctic adventure...... Willlong be remembered 
as the chronicle of one of the greatest triumphs won by 
human energy over the i i barriers of nature. Mr. 
Leslie is entitled to every praise, for we have never met 
with a translation tbat fs s more smoothly.” 


Nature. 
“A work abounding In interest, and in every way 
worthy of the important expedition of which it is the 


outcome.” 
The Standard. « 
* Well written and beautifully illustrated......It must 
ever remain a standard treatise, and is likely to become 
ethe principal travel-book of the season.” 
s The Daily News. 
* One of the most interesting afid appropriate bodks of 
the season.” n 
. Thé Pall Mall Gazette. . 
“A very fascinating book...... It comprises in itself 
enowgh matter to up three or four ordihary books, 
each of high merit in itseown particular line." . 


e SteJames’s Gazette. « 
“A manly account of a brave and hazardous  cepedi- 
tion.” 


Royal Geographical Society's Proceedings. 

“This fascinating work... ..The a ng the aufhor 

and of the members of dis ‘staff tn so hes of 

science, the great extent of the journ rd RE 
od of inaction d = have esu ir t the ac 
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NORBENSKIOLD'8S VOYAGE AROUND ASIA°ANDEUROPE. A Popular Aco 


» the North-East of the ae By LizvT. A. HOYGAARD, of the Royal Darfsh Navy and men 
* “Vea” Exo«litton. Dens Svo, cloth, with ERE 50 III tións and 3 Mape, 217, * > 
A account of ths voyage, promin ber of | doubt. be welcomed the Hash hoe devot 
° æd ytd cnicrd more Ives ad groporty for Arcis export Uie ay acis matrem Eng un" en E 
“5em novi ex Africa,” 


: RASY THE LIBRARIES “OR THE NEW BOOK OF TRAVEL AND EXPLORATION IN A 

ERN DA AND THE EGYPTIAN SOUDAN an Account of Travel in Easté 

equatorial Africae Includmg a Residence of Two Years at the Court of Kin Mtesa, and 2 Descripton oi 

. Districts ef Bahr-el-Ghazel and Darfour? With a New Map of 1,200 miles in these Provinces ; nurferofy IL 

. e * end P Bwpologit Meteorological, and Geogiaphical Notes. By R. W. FELKIN, F.R.G.3., and G. T. ` 
matu OropgF.R G.S. 2 vols. cro roro ibt. o MN M 

; who has crossed Victoria N: barin 

includes Ny on s mer from = to Man. eis uropean yAnra, 1 
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Felkin reached the Lake by the Nile route, after having been blocked up for forty days in its tral marshes, ho visited the Albe 
the Murchison Falls, and passed through U. He was the first Englishman to see the two Great He remded for soma months in 
e Mtesogs physician , and, with Afr Wilson, brought to England Mtesa's ambassadors to Her ajeay On thet rein journey). 
ho importang countries tha Bebr-el-Ghare] and Dero.r Provinces, marching 1,000 mules in exghty-ix days. During Journey 
constructed aboro map 
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MAGYARLANQD. A Narrative of Travels through the Bnowy Carpathians, anc 
Alfold of the Magyar. By a FELLOW OF THE CARPATHIAN SOCI (Diploma of 1881), and 

‘The Indian Alps.” 2 vols., royal 8vo, cloth extra, with about 120 Woodcuts from the Author's own Sk 


Drawings, 38s. . e 
7 , From.the TIMES, Jan. 26, . : 
** We have tha livellest recollection of tho ffleasure with which we read ‘The Indian Alps’ Tt us therefore, with pleased that we fn 
travoremg the highlands end lowlands of Hnngary under the u the same enthusiestic mountameer. Her book is ted go ‘1 
one who woraln: ’ There are many 1 Mene e mu it la wall, as airala bat ther shou 
mlent sort," as it would fb difficult for them to render an intelligent and articulate reason for their on authoress of these two welun 
excepaon to the rule; she us able to put ber enthnstagm into cc To most English renders ber account of What isto be sec 


for moustaiarering. ». EET page of these two volomes bor a chere quite cadmium er Uy of accom, that prevent them vali 
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NOAH'S ARK. A Contribution to the Study of Unnatural History. By Pam R 
Author of ' In iE ARCH. s] &c. I vol, las, 6d. 


SCHWATKA’S 
Maps and Cuts, 127, 6d. » 
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Contents. 
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PROFESSOR HUXLEY’S NEW ROOK. 
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complete account of ihe aims and method of modern science and its connection with other fields of human thought. These topics 
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KANTS. CRITIQUE OF PURE REASON. In commemoration of 
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Demy 8vo. 10s. 6d. 


A. PRIMER OF ART. By Jouw CorLrmm. With. Ii|ustrations. 18mo. 


FOURTH AND CHEAPER EDITION. 


.FREE TRADE AND PROTECTION: By the the: Right Hon. Auxry 


ipa. M E M T ee E bar Crown 8vo, gs. 64. s 
PRINCIPLES OF CHEMICAL PHIROSOPHY. By Josrgm 
P. yu ee el New and Revised Edition. 8ro. ° fts, 


in Crown 
THE ENGLISH CITIZEN. £ Sede of Shor Barks on his Rights and Remoysibtities 


THE ELECTORATE AND THE LEGISLATURE. By ‘Sfuxtun 
WALPOLE, Authof of “The History of England frgm 181 
THE POOR LAW. By the Rev, 1 W..Fowrm, M.A. - ` 


CENTRAL GOVERNMENT. By H. D.; Trant, D. Cn. late, Fellow, 


of St. pes College, Oxford.@ ° 


“He t chapter trerective government under the constitntional spem, another to the cabinet, and M aride to thf 
pese E RAE g A a S Trail has been ed out with a great deal of knowledge apd mn excellent manner. 
. A clear, hüforwagi style euh ea res t his know ina way at once concise and "— Saturday trem 
"A valuable l "a and will be foufid impertant i on which should ee ee —Onuy Piss. o 

. tat Other Ve to folla. BECA 2 . . 
e e MACMILLAN, AND CO. LONDON, W.G oe tf i 


d 


e ii, 


NATURE 


7, ^5 
[ Fed, 


ee DEN 


SOME PUBLICATIONS OF, , 


THE OAMBRIDGE UNIVERSITY: PRI 





'" THE GROWTH'OF ENGLISH 
e INDUSTRY AND COMMERCE. 


By W. CUNNINGHAM, M.A., late to the Knights- 
( PREET PORER in the Wniversity of [Zm mediately. 


"LIFE AND, TIMES OF STEIN, OR 
GERMANY, D PRUSS?A IN "THE 
POLEONIC AGE. 

s M. A., Regius Professor of Modern History in 
EHS Unigersty of of CAmbridge, with Portraits and Maps, 3 vols, 
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Matherratics in the University of Adela 


- Demy 800, cloth, 18s, 
‘HE ELECTRICAL RESEARC 
e THE HONOURABLE HE 
CAVENDISH, F.R.S. 
‘Written between 1771 aed 1781, Edited from 
manuscripts in the poesgssign of the Duke of Der 
By she Inte J. CLERK HAUS F 





GE UxIVENST PRESS WARPHOU: 
OSTER ROW. , 


P and pul 
nay February 2. 1888. e 





€ WEEKLY ILLUSTRATED JOURNAL - -OF SCIENCE pep t 


“To the solid ground 5 e 


Of Nature trusts Lg mind which builds for aye. ?  WORDSWORTH 





= 





No. 641, VoL. 25] °. 


THURSDAY, FEBRUARY o, 1882. 





T 


. [PRICE SIXPENCE 








Rogisterod om a Negripeper at the General Post Office] 


e. [AN Ryghts aro Reserved 





NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL..OF ‘MINES, 
- SOUTH, KENSINGTON. 





"lectures on Advanced Inorganic wil be de- 
i De AFE at'abo aboye ae ana Wednesdays, and 
Fall venias gear yb bial on apc to th RxcisTRAR of the 
ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 5 
TmRuxsDAY Nuxr, February 216, 3 pae P.L SCLATER FRS. 
Soc. of Four pepu On the Geographical Distribunon 
G- HCE ENDER M D, 
Fishes ’ ee Er 


F obraery 14, 3-pm—W whtxt SS LLOYD, Ea ibis 
EL TID er eee tà 
MATRICULATION: EXAMINATION. 
DDE RST OF LONDON. 


Instruction in all the Subjects of the above Examination is given at 
Me HOSPITAL. 





the Draw, Guy's Hospital, S. E. 


INSTITUTE OF CHEMISTRY. 


AOA TUESDAY,; arst Fehr at 8pm BEG ee NUR Raper, 
will be delivered at the the Chemical Society, 
Barkngtn Hone b by Mr R WARINGTON ". UN Modern Methods of 


ie spears employed Members of the Insti 
eee Mek Wein dinitted by Ticket. 


GEOLOGICAL SOCIETY OF LONDON, 


The ANNIVERSARY MEETING of tha sty will be hald at tho 
Apartmants, urin on FRID. bonis A ES at 
qu doen and the ANNUAL DIS will. tako place jedes 


npe es Jam's Restaurant, Piccadilly, at Sie d lock n 
x and Visitors intending to dine are requested to leave their Names 
at the Societys ments. - e 
NON-MAGNETISABLE WATCHES. 
WATCHES cannot bo M AGNEITISED p” constructed at 
of W. DECORE EM F RS, and as exhibited at the 


E 

E. DENT & CO Makers of the Pripany Standard Tinckeeper of the 

Royal Observatory, Greenwich. 

Only Addresses :—61, Sand, and 34, Royal Exchasge, London. 
N.B.— Watches can be converted to this plan. * o 
INSTRUCTNAN IN MATHgMMTRCS, gm 


STUDENTS “wishing fore * Assistance in 
Mathematics can be attended at their um bya ex 


























^A-PLEA FOR THE .RAIN-BAND." 


JOHN BROWNING begs to inform Scientific Gentle- 
men that he has by Request reprinted Mr..Rand Capron’s 
Paper, “A Plea for the "Rain-Band," which a a eue mn 
the Meteorological Magasine. At "Mr. Ran Capron's 
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Plea for the Rain-Band,” will be sent-with each e 
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THE VOV AGE OF THE VEGA 


ROUND ASIA AND EUROPE. 
Wiih a Historical Review. of. ;previous Voyages along the North Coast of the “Old World. 
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the mighty bltrers of nature.”"— The : 

“ A. very fascinating book. . It oom in itaat Hong matter to mais up three or four.ordinary books, each-of high 


merit in its own particular line. >The Mall Garate. 
i Pasi a a expedition. " —e.S/. Fames s Gander. 
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od, Wy the Skin : Byron Power MLD. id Para- 
cat A Seph aben Wion The Shella of Aden: Lieut J F Cockburn 


* e * PATENT : 
COPPER LIGHTNING CONDUCTOR, 


below Hednems: W, 
ofthe ann et for the most Ancient; On the As applied to all kinds of Buildings fn all sof the 
o Nitrogen and on the Action of Nitrogen and with un success; m the most T: , ost tcifvo, and also 
on @feteonc es, the Action of Sod'um Carbonate and Hydrate | the Cheapest ever offered to the Pubhc. oe 
on Felspars and \Wollastontte : Dr = Parts: E H Tt ia mapio fa irs no Insulators irod, ad h dens 


IYON E:SHILLI G por Foot for the standagd siao, » ch ensures safety 
any stocm. e. 
R»'S. NEWAL£ & CO., 


EB. 


: I-pbenol, 
i —On the Buxton Thermal Waters- J C —On Re o 
Peo : F J. Lloyd —On the Dissociation of Chlorine: W. Percy 


Royva HisTORICAL SOCIETY, at B 








Socucry or Hxiigwic Stuptas, at rp, STRAND, W C.; 36, WATERLOO ROAD, LIVERPOOL; 
LONDON lxSTITUTIOM, at 7 Coal Gad for Lighting and Heating Prof 68, ANDERSTON QUAY, GLASGOW. f 4 
ROTAT IxsTITUTION, a —Goographical Distnbution of Animals: Dr P. k MAMUFAOTORY—GATHBHHAD-ON: TE NH. 

7 FRIDAY, FEBRUARY 17. É 
Socrery or Axrs, at &—Deprecation of Silver as ıt affoffs Inda: J AI. NOTICE. OF R MOVAL. 
ROYAL INSTITUTION, at 9.—The Breathing of Fahes: Frof McKendrick. JAMES HOW & CO., 


SATURDA Y9 FxpavAnRY 18 
RorAr Ixsrrrurow, at ; —Tho Ilad afd Odymey: W Watkins Lloyd. | SCIENTIFIC ANSTRUMENT MAKERS, 


BONDAY, FEBRUAXY 19. 
Sur Larrea Sagurry, ar 4 An Agiaum of Sdence: # Eley | 73, FARRINGDON ST., LONDON 
Bocmery or hing at 8 = Macr Airea bn Pbaorrapiy." Capt Ay (Larz or x, Sr. Bamme 9r., Axp s, Forrer Laxz)eete #9 
erga la RM A TE Magical Beliefu; Dr E B. | g OWS STUDENT'S MICROSCOPE. HQW'S MICROSCOPE LAMP, 





v EM TE Hassell. 

HR ses Uy, Ansa PHARA TE MO Wal Rock Sections and other Objects for the Microscope. 
70 ‘DAY, FEBRUARY 21. j 

ZooLocigab Socr, 8.30. — List of the Lepidoptera collected by the | I 

Rey H Hocking! chiefy Ay mi Ea a AN Himalaya, 

with of New Genera Moora —Note on a Wu 


Garde: GA. Bosim =N Aree an Cho Erie in s Soe m| DAVYS DIAMOND CEMENT 
AXTHEOTOLOGICAL bane, TEES on Agari Beade pue SECURELY AND NEATLY MENDS 
Macaroni a em Noches righ SETA t; A W. Howitt, CHINA, GLASS, 


FSS, and the Rev Lorimer Fison, 
CABINET WORK, 


Inerrrurtox or Crvi. EXGINEREES, at En 
AND 


Beene ee aryl tactisnisih of tho Senses: Prof McK edic 
FANCY ARTICLES. 
Of all Chemists in rs. Bottles, 


». NESDAY, FEBRUARY 22. 
Discoveri 
Beo the name ''E. DAVY,” the Original In- 





mumcated by W. Keepang, AI A 








SocrerY or at 8.—Gas for Heating and Motive Power: J. E. ventor, is on the Label, and also of 
: THURSDAY, Fxaszvaxe xs. BARCLAY & SONS, gs, Faringdon Street, London. 
ee ae 
Lowpox Lee Om at 7-—Organiat Composers of Sc Paul's: Dr SUBSCRIPTIONS TO iE NATURE. n 
qo &,—Photometric Standards: Harold D 4 Yearly a8 = 
Bocersr ov intra Hxopresa,ar6~On Semen wat of Railway- HX NL a n * 
Signelimg: R. von Fischer Frenenfeld, HaW-yearly . aD LEG 
Royal TNR TTELON Ae $e - Cog qbicd Distribution o£ Ammals: Dr. Quarterly gone 206 
' Ps : FRIDAY, VrxsvAxY. To the Colantas United States, the Continent, and 
UXKXTT FICAL at 8.— Devel me" 
SETS or rasmemdereG T Chatter MRCS. all places within the Postal Union : eu TE 
ROYAL INTER at >-—Sur B. C. Brodie’s Resoarches on Chemical, Yearly š INCUN : 6 
HS SATURDAY, Faaavaxy 3 e Hafyesy.....-.-..« 1 6 
Paryatcan Soctery, at 3.—On the Influence of arm of Conductors on Qysrterlyy « We as Soe 


Electrc Conduction Resktance: G, (ii Ld dis ur saei us 
and on a Sunphfed Form of Dispersion Photometer: Profs. A Are ind 


Rowan Derrruro, at 3.— The Iliad end Odyssey: W. W Lloyd 


CHARGES for ADVERTISEMENTS 











SECOND EDITION, * © Thite Lines in Columg as. 60. Sere ar š 
« GRIFFINS à. premumme ngii, 
a Page, or a Column. . . à 
CHEMICAL HANDICRAFT. 4 -Who rie ~". AE TN 
° PRICE 4 yd. POST FREE. 
Pog Ofke Orders payable to BG CLARAM & C CO. . 
A CATALOGUE OF'CHEMICAL APPARATUS:| ^^ oretce: o» yao Sram grams We + 
ILLUSTRATXD, CLASSIFIED, DESCRIPTIVE. -a—9— e 
Bron opc mici iinen WANTED, Clean Copies of NATORE, N. No. 472, * 
hee paratus © * 54 for November 14, 1878. Addgest—Ofite of 
peu p t mec E, KATOR 29, Bedford | Street, Siraad. o E 
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EDWARD PATERSON, 
: TELEGRAPH AND ELECTRICAL ENGINEER, 


Doc. 76, :LJTTLĘ BRITAIN, ALDERSGATE E SIRE *ESC.,* 


A PE PEE “cima cios Egpbangs Joerie Physical for Schools and Colleges. 
° Messrs. Ayrtox anD Puney's ABSOLUTE ANOMETER FOR NG ce 
NOTICE. M GOWEN UE E 2a SPACING TELEPHONE. A pairt mumbar of Kr hs JasiAemente, mith Repalites R 
Fully Sei e rod ocd a” i tha rid Randy] ed; seres sena rent tipu Instruments, parties ee a re Tents hve er 
PA Lose me time in securing them. 
vo . Š i 
e. e - e 
| ° W. LADD & CO, 
* 4 SCIENTIFIC "INSTRUMENT MANUFACTURERS, - Mare 


(By Appointment to the Royal Institution of Great Britain), 


Il AND 


1z, BEAK STREET, 


REGENT STREET, W. 


e BIDWELL'S SELENIUM CELL AND OTHER APPARATUS FOR BELL'8 PHOTOPHQNE. 
e 1 PHOSPHORESCENT POWDER—very bxillant—for Paint and other purposes, w. per oz. Ld e. 
> Physical Apparatus of every Descrigtion. 
ILLUSTRATED OATALOGUE, SIXPENOE, 


PEARSON'S TREATISE on the TIDES, 


History, General Theory, Vie Modifications, H 
Analyses, Measurements, ables ted by the Admiralty. uad 
te London: POTTER, Poultry. - 





On the rst of every Month, price Surpance. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jogx T. CARRINGTON, 
With the Asmatance of 
Bown, F.Z S | Joins win, M D. 


Fxxpxx:ck 
Epwaxp A. Frrcu, F.L.8. Jor Wis, F.L.8. 
F. BucuaxAX Wurrx, M.D. 


SIMPXIN, MARSHALL, & CO., Statloners’ Hall Court 


FRY'S 
COCOA 


^ If properly 


Or more w. 


Lu neat EXTRACT | 


4 liisa by Dr. 
J. 8. FEY & SONS, Bristol and Logdon. - 


TMS «22. 


AND BOWELS. A Great PURIFIER qj the BLOODS a 
Powerff] Invigorator of the Byster in cases of WEAKNESS 





GOLD MEDAL, 


PARIS EXHIBITION. 
In Packets aig Pure 
raid I extracted. 











AND DEBMNTY, and is unequalled in Female Complaints, [ 





EAGLE INSURANCE, COMPANY, 


For Lives oxLv. EsrARLISKED 1507, 
Funds e oe se em - Lo o — £043,543 
1,900,000 


GEORGE HUMPHREYS, Actuary and = 


o. TISLEY @ o," 


OPTICIANS, 


174% BROMPTON ROAD, S.W. 
(Close to Sodth Kensington Museur.) 


THE PHONEIDOSCOPE 


An Instrument foc Observing the Colour. Ft of Laquid Films under the 
action of Sonorous 
Being a visible demonstration of the Vibratory and Molecular Moin of a 
- Telephone Plato . 





Poti be oe ee of Solution, Descriptive 
MANUFACTURED AMD SOLD WHOLESALE AND EXTAIL EY 
S. C. TISLEY & CO. xr», BROMPTON -ROAD, LONDON, 8.W. 
TELEPHONIC ELECTRICITY. AN Matenals supplied for 
XKxperimental Purposes. 


e DS Lists of Blectricnl aua Acoust: Apparatus, with Drawings end 
Dascription_ e/ the Harmenograph. Post Free, nd. 


R. W. NEEVES, 





PHILOSOPHICAL INSTRUMENT 


AND 
INTENSITY COIL MAKER. 
PRICE LIST, FOUR STAMPS. 


55 SIDMOUTH STREET, LONDON, W.C. 


° th Exits Yeap, 8vo. 4s. 6d, 
UNITS: AND, "PHYSIGAL CONSTANTS. 
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: BY J D. EVERETT, MÆ, DEL. ERS. FRSE, 
Prafistor of Hua Pai Pm Queen's College, Belfast, $ * 


Thomson in Section A of 
e world. . 
n physical science will 


vestigator in 
ood the work is cocienotain done, and a great mass of useful 
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. ; SAGEU GAN AND *0., LONDON, e . ` 
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Now ready, 2 vols, Dety Bro. 325, e 
Centenary Translation’ 


OF d 


KAN'T’S CRITIQUE 


or 


PURE REASON. 


By F. MAX MÜLLER. 


WITH AN HISTORICAL» INTRODUCTION BY 
Z UDWIG NOIRE. E 


Goethe. 


* On Tenn Sanj we feel like stepping into a 
lighted room.’ 


" Schiller. 


“The fundamental ideas of Kant's ideal philosophy 
will remain a treasure for ever, and for their, sake 
alone we ought to be gratefuleto have been born in 
this age.” 

W. von Humboldt. 

“Some things which he demolished will never rise 
again; some things which he founded will never 
perish,” 

Schopenhauer. 


* Kant is, I believe, the most philosophical head» 
that nature has ever produced." 


Professor Caird. 


“It is perhaps not unfair to say, that the specu- 
lations of all those who have not learned the lessor 
of Kant, are beside the point.” 


Vacherot. 


“Un livre immortel comme l'Organum de Bacon et 
le Discours de la Méthode de Descartes." 
[LJ 

Professor Max Müller.. ° I 
“The bridge of thofights and sighs that spans the 


whole history of the Arfar? world, has its first arch in 
the Veda, its last in Kant’s T 


MAGMIÉIMN & Co., LONDON, Wc." s 
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SU MEM D 
ENGL SH MEN OF LE 
Edited by JOHN*MORLEY. 
Dy Qt QUINCEY.” By Pfofeator Mssont (New 


LANDOR. Profes r SIDNEY COLVIN. . 
“Besides y written it ia thoughtful, critical, ay! full of 
honest work "* 


DRYDEN. By G. SAINSBURY, 
rl Tornon, tha pest acconnt of*Dryien whigh bag yet 


WORDSWORTH. F. W. H. MYERS 

“ai Mren gie s psu art win an estimate of his work 
which is not mfenor to anything that preceded it,"—A cadem. 
LOCEP, By Professor FOWLER - 


A pen more competent than Professor Fowler's for this articulat 
work sight ara boca fought. and sought ir vals KE xamRer. 


BYRON. By Professor NicgérL. ° 
“Decidedly one of the moet careful and valable of the whole serias "— 


A thenerum. 
POPE, By LESLIE STEPHEN. 
“ Interesting thronghout"— Academy — 
COWPER. By GorpwIN SMITH. 


e coisa det meee touches, the genius 
of the poet and weakness of the man." —Datly Ni 


CHAUCER. By Professor A. W. Warb 

*' Far away the best connected account of Chancer and his works to be 
found h Engltsh.”"— Academy. 
BUNYAN. By J. A. Fzoupr. 

"He ua s the 
Must S MN Kin oan Hody oL B nyin life and character, and at 
SOUTHEY. “By nas Dow»nEN. 

“A truly scholarly and delightful monograph.'"— E rewiser. 
HAWTHORNE. By Henry Janes, Jun. 

“He bas made a careful, conscientious, and even vivid Hterary portrait, 
such as few of cur own writers could have made." —New Verk Nation. 
MILTON. By Marx PATTISON. 

CPI EE ME 
JOHNSON. By LESLIE STEPHEN. 
“Tt could hardly have been done better." —Pa// Mall Ganetis, 


SCOTT. R. H. HvrTTON. 
BUE sed abe for ie maotvoiggustrro datroduchion to: Sett and his 
GIBBON. By C _ Morison. * 


"An a clear, record of the Hfo and works of 
tho greatest among vods e Terres the gio pry "= 


SHELLEY. ‘By J. A. SYMONDS. 


'* The lovers of this P poat are to bå br at their 
Command so alhge@t a presentment subject, 
written by a of adequate and wide cultum "cA Misa. 


HUME. ByeProfessor Huxrzv, F.R.S. 


with 
GOLDSMITH. By ; 
as a in of 
Mr. Black brings a fno syfapethy and taste to bear kis crim 
DEFOR. W. Mla INTO. * 
[nod accurate to all tbat ig mind, and 
A brem scm. 


y Pectafer. 
SPENSER, By the Very "Rev. the Draw or Sr, 


ne ee 
Cash e ane of ls enact and vri ae wth good 


testa 
THACKERAY, By ANTHONY TROLMOPE. 

Ms io T gees sketch ls ozcalientły Eafe SERES 
BURKE. By Joun Maure e . "M 
^ It is no disparagement to al@ady ubbshed 
em sele in sty ee A E i E epee se fy be 
; 1," other volumes in Pucjoration: ` 
MACMILLAN AND CQ.. LONDON, 
e* . e P Ed æ j 
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| SCIEN IFIC WORKS FOR 


e LE "16, 1882 


SCHOOLS “AND COLLEGES 


: +s PUBLISHED ‘BY MESSRS. LONGMANS?& 00. 





"ELEMENTARY TREE USE ON PHYSICS, "EXPERIMENTAL aNg SEPETED) 


* Eléments de 


* Experimenta? Science, Staff Coll 
j 4 Coloured Plates aud 


‘ 864 Woodcuts., Large crown 8vo, 15s. cloth, e 
*,* jn the present edigion the fresh matter has increased by about twenty-five 


For the use. of Colleges and.Schools. 


Physique "* 
Sandhutst —Tenth-Edition, revised and enlarged b with 


by E. ATKINSON, Ph.D, FCS, Eu of 


the size of the book as it stood in the last edition. 


e The new mafter includes twenty-four additional {!]ustranons. ° 


voe 7 


NATURAL PHILOSOPHY FOR GENERAL READERS AND YOUNG PERSONS. 
* Prarfilated and edit&d from Ganot's ^ Cours Elémentaire de Physique” by E. ATKINSON, Ph. I}, F.C.S., Professor 


of Experimental Science, Staff College, Sandhurst. Fourth Edition; with 2 Coloured 
` Plateg. and 471 Woodcuts. Crown 8vo, price. 7. 6d. cloth. 


deserved peut asserted that no book ga Sees M UM K HUN 
pest among ers and 
dane: Heed ‘Elements Or Physis, now b ah edu fue 
reason for this is very org deis ro ibl dei 
Dr i his 
own, strove to produce a and aba succeeded. Improve- 
ments on old new ies, have in like manner found place 
from time to time In 
on ' Natural rid ison desi d 
the same Thus, in art. 516 v uehd description of tha 
us in tho of sound. Ren in 186a 


firat successfo? ammi talio quic diu 
ald of electricity. Smple as hls apparatus was, ueed by Prof. Bell 
sull simpler; for he with electrical battery, and substitutes a 
amall steel magnet of the book is greatly elocidated by 
wellerecuted wood-c ts, of there ae no bewer ihan 45i AD x 
Sar m of questions on the *propertins matter, 

sound, heat, light, and electrigties Many of these’ aro 
easy Pi guen ; whilst others can be answered after e 
thoughtful peru various subjects. They aro viry suggestive to 
both teachers and pu and we commend them to the former as eminently 
adapted to alementary work." —Philesaphacal Me 5 


TEXT-BOOKS OF SNE MECHANICAL AND: PHYSICAL, 


FOR THE USE OF ARTISANS AND OF STUDENTS IN PUBLIC AND SCIENCE SCHOOLS. j 
Edited by C. W. MERRIFIELD, F.R.S. 


ABNEY'S PHOTOGRAPHY. `3s. 64. 
ANDERSON'S (Sir J. STRENGTH of MATERIALS. 


ARMSTRONG'S ORGANIC CHEMISTRY. 35. 64. 
BALL’S ASTRONOMY. 6s. 

BARRY'S RAILWAY APPLIANCES. 3s. 67. 
BAUERMAN'S SYSTEMATIC MINERALOGY. 6s. 
BLOXAM'S METALS. 3:64. 

GOODEVE’S MECHANICS. 3564 

GORE’S ELECTRO-METALLURGY. 6;. 


GRIFFIN’S ALGEBRA and TRIGONOMETRY. 
‘qs, 6d. NoTER gs 6d. 
ENE ELECTRICITY! and MAGNETISM., 


MAXWELLS THEORY of HEAT. gs. 6d. 


The ELEMENTS of MECHANISM. By 


T. M. GOODEVE, ALA., Lecturer on Applied Mechanica at theRoyal -f 
goo Mine New Editlon, rewrlijen and enlarged with 342 Wood- e 


INORGANIC "CHEMISTRY, eoreticaf and 
igicur perspi trie ag 
mittee Counal on Éducation. By W. J. FCS. With 37 


Woodcuts, Fcp.Bvo. ~ar. 


MIELERS ELEMENTS of CHEMISTRY, 





MERE TECHNICAL ARITHMETIC, 3s. 64. 


MILLERS "INORGAÁNIC CHEMISTRY. 35. 64. 
PREESE and SIVEWRIGHT'S TELEGRAPHY. 


RUTLEY'S Se PAN, of ROCKS, or TEXT- BOOK 
OF PETROLOGY. 4r. Gd. 


SHELLEY'S WORKSHOP APPLIANCES. 35 6a, © 


THOME’S STRUCTURAL and PHYSIOLOGICAL 
BOTANY Price âr. 


THORPE'S QUANTITATIVE ANALYSIS. 4s. 64. 
THORTE and MUIR’S QUALITATIVE ANALYSIS. 


TILDEN'S CHEMICAL PHILOSOPHY. 3:64. 
UNWIN'S MACHINE DESIGN. 3f 6d. 
Wes PLANE and SOLID GEOMETRY. 





A DICTIONARY of CHEMISTRY and the 
. Hei Brancho of other Sclencos Edited by HENRY WATTS, 


B vola medium &vo, 10 rar. Ód. 

THIRD SUPPLEMENT, completing the Record of 
Chemical to tho year 1879, Parr IL completion, price 
42 ros, ls Just 

POPULAR LECTURES on SCIENTIFIC 
SUBJECTS ByH. HELMHOLTZ es mom, Ped ECS 





Univeraty of E 
EE i cte ger. Sith Edivog, BC sieges Yous ey R.S , and 68 Woodcuts 
cuts gro. e : 
MELE ELEMENTS of CHEMIST ve HE SCHEL’S OUTLINES of ASTRO- 
. Ine) axe Chemistry Sixth Edition, MY.e lt Edition, ax lest corrected by the Author; with | 
Pe CROVES. With 376 W: Bro. ayr. povera] etn Disgrams, aid 9 Steel Fatsa Square arown 8vo. 
' MIDLER’ S ELEMENTS of CHEMISTRY. e 
PERDE s Fes | WEBBS CELESTIME OBJECTS for COM- 
EE ARMSTRONOY FRE, UI ei Ci GROVES BCs m: Coe LM x or OM 
iets Bakr, č Actds ; Cin ede » * SIS. ead ta Woo KE Aca ee 1 Diagram of the Comat 
ee DE" * „London: LONGMANS, GREMÁ, & fO, Paterngfter Row. © . 
SS Ee 
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UNIVERSITY OF LONDON 
MATRICULATION. , 


Clastes fe the June Éraininaton will be held at St. Thomas’s 
Medical School, Albert Embenkment commencing in March 
may befobtained from the Secretary, Dr Giciwarig 


UNIVERSITY COLLEGE, BRISTOL. 
GILCHRIST SCHOLARSHIP. 
A SCHOLARSHIP of the value of £50 atmually, tenable f r three years, 
ths College m a ing cal I mea 


names for anproral to the frocpal before 
vious to en.erinq for the MATRICULATIBN EXAMINATION 
Beery. of LOND ON held m June 1882; and the one who passes 
iz the Honours Dim m will obtain the Scho'arshtp cndinonal on 
Bristol, with a view to graduat.on in the 
Univers’ of 
or other Scholarships tenable at this College, see Calendar. 
WILLIAM RAMSAY, Principal 








HEIDELBERG. — GERMAN  EDUCA- 
, TION (x ENGLISH BOYS—Dr KLOSE'S wellknown School 


management of Rev. J. ARUITAOE, for nerly chief Modera 
ago Master et Clifton wx Reudent 


asai-ted 
rench Masters M cS 1n England, 
of Pris College, Orf. 


ROYAL AGRICULTURAL SOCIETY OF 
ENGLAND. 

AGRICULTURAL EDUCATION 

Exammation of Candidates for the Soci ee Prizes and Cer- 

will take in the week commencing . May 9, 1889 

of the and ore hoon rip which us r.quired to 

eL ANS 1834) may be had oa applic won to 
H M.JZNKINS, Secretary 


r "Pax AL, President 





re, Hanover Square, London, W. 


WANTED.—A Tutor .to. reside-ih or near 
ttis housa Subjects: of fecha: Naruta Science, History, oy Litera- 
ture ost have ude for teaching young children 
Address ier. Ringwood 


Mr. HxgzszrT, 
INSTRUCTION IN MATHEMATICS, 


STUDENTS wishing for Assfstance én 

ended at their own homes by a Cambodge 

Grad , On reasonable terms Address Ò. gh, 26, 

Swakeky Terrace, Shepherd’s Bush, W 

FOR SALE.—A Thteegoot Equatorial Re- 
~mch do ; alosereral 


flector, complete, moderate edo, 8) 
i clock.—G CaLvreg, ie ques enel, a 
DIAMONDS IN' MATRIX. 


R. C. NOCKOLD, Dimond and ead. Orsi depo Cattar end 
Fox vale Special of tha ; also Cut Precious 
orici ie y s 
TRITH STREFT.*SOHO, w. 

? s e ë E £ * 
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Stones in all Colouras 
^ 
. . 
*. 
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of the. 





45, pong & yoo, REGFYT STREET, LONDON, 


| BROWNING'S ANEROPSS. 





Watch form osi. in Git of Nickelised Giza 
Best Watchform Aneroils, compensated fi 

constructed Tie uuu: rus an eale of 

al uudes, rj in, 1] m , or a inches diameter, £4 45 od and £s 10 o 


" Lilustrated Catalogue 4f Meteorolagical Instruments sent post free. 


JOHN BROWNING, 63, STRAND, LONDON, W.C. 
NMEGRETTI 


AND 


ZA WIBRA’S 
NEW YEAR'S PRESENTS, 


eUSEFUL AND ORNAMENTAL, 
FIVE TO FIFTY Gumkas, 


. BAROM ETERS, * 
o OPERA ‘AND, RACE 
GLASSES, * 
NM MS 


——— 8 
JHltstratdil. Brice Lists pled Moe", 
a 


NEGRETTI & ZMMDRA, . - 
O HENKII INSTRUSENT MAKERS TO. 


Hag Mayesty Tax Qum, . 
GEBORN VIADUCT, 











PHÓTOQRAPHERS—CRYSTAR PALACE: «SYDENHAM. |. ,* 


4 


« > . 


* as . 





MIOROSCOPES., ` 
^, Upequalled by any othir Maker atha sme 


i 
i cost the M iil Gia ER 
: e e gh WHEELER, .' 
4x, Tollafton Réad, Holoway, N., London. 
>° .NON-MAGNETISABLE WATCHES, 


WATOHES which cui b  MWAGNHTISBD," at 
recommendation of ESQ., END eeri 


om 
E. DENT & Makers Sb the. Primary Standard Timekeeper of the 


Addreasesk—6:, Strand, and 34, Royal Exchange, London. 
N.B.—Watches can bo converted to this plan. 








c ee ones Orphans Animal, vi Vegetable, and Mineral, 
^ All Works 
. Tog. ieu Ai ci Aa and Vore Oid and New, kopt 


E a dare 
' Sa NOTICE OF REMOVAL, 
: D NOTUM PIHETUN CEU 
7 MR. BRYCE WRIGHT. (formerly of 9o, ‘Great 
Russell Street) has the honour cf informing kis Clients 
and the Public generally that | he has. now REMOVED 
ish Premises, i 
204, REGENT STREET, W. 
. En CONDUIT STREET), 
to which all Communications should be sent. 


NEW. MINERALS, &c. 
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PHYSICAL Sarat 3.—Of the Influence of the Form of Conductors on 
dou © Se p S UL P i D. d 
and on oan of hotometer : On an 
Perry —'Un the Electric Resistance of Carbon under Pressure: Eu S.P. 
and Na: Sir 


Thom 
Rova IwsrrruT:3, at 3.— The Iliad and Odyssey: W. W 
x SUNDAY, FEBRUARY sf. d 
BumpAv LxcruRE Socixry, at 4.—Sundaf Opening of Museums, &c : 


johix 








Fowell Boyton, Bart. 


Ess Frevo CLUB, at 7 —Protecuon of Native Animals 
Rev. H.R Hawen. 


Korat GxoGRAPAMICAL Socrery, at 8.30.— Recent E ion of the 
hal Sa Caps 
: Prof. 


and George King) —On the 
. Hardy. 


Sprague 
George F 
TUESDAY, FrnnUAXY 28 
ROTAL INSTITUTION, at 3.—Mechanim o£ the Senses : Prof McK endrick. 
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ophone Kachange Boards, 
Mesra, AYxTpx amp Parry's ABSOLUTE OSLVANOMETER FOR 
D-SP Pal KING TELEPHONE. A miles 


atent is new onty io rund these 


WwW. LADD & CO, 
SCIENTIFI@ INSTRUMENT MANUFACTURERS, 
(By Appoirwent to the Royal Institution of Great Britas), 

2 12, BEAK STREET, 
BIDWELL'S SELENIUM CELL. AND U1HER APPARATUS FOR BELL'S PHOTOPHONE. 
PHOSPHORESCENT*POWDER—very briliant—for Paint and other purposes, st. per oz. 

Physical Apparatus of every Description. 
ILLUSTRATED OATALOQGUE SIXPENOE, 
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CAL ENGINEER, 
E STREET» E.C., 


Phymcal A fo? SBhoois and Collages. 
NG CURREN1S. 


namber of thes Migrumenis, with Repalties 
fo tender jer the erection of Tele, Aachanges or Primate ies IN 
parties of i 


Tasiramenis, 
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REGENT STREET, W. 
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C. FISLEY & Oo 


OPTICIANS, 


BROMPTON ROAD, SW. 
(Close t South Kensington Museum.) 


THE PHONEIDOSCOPE 


An Instrument for Obearring the Colour-Fi of liquid Films under the 
action of Sonorous Vibrations, 


Boing a visible demonstration of the Vibratory and Molecular Moton of a 


s 


172, 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descript: e 
Pamphlet, &c., in Cardboard Box, 104. Od, 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
&. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. AN Materials supplied for 
Xxperinental Purposes. 
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Pris Lists af Electrical ama Acoustic Apparatus, with Dowwings ond 
Description of the Harmenegraph. Por? Fres, d. 
BEST BLACK INK KNOWN. 
DRAPER'S INK (DICHROIC).- 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writmg becomes a pleasure when this Ink is used. It has been 
by the prinopal Banks, Public Ofices, and Railway Companies 





It writes almost Yol lack cr Der MEN 
Does not corrode Steel -paper maf be applied at tbe 
^. Ta chanly to use, and not Hable toBlot. (memento 
Can be obtained in oases eer PagCLAT & Sons, Farring- 


don Stret; W. Ep»arps, F. Nxwnxer & Sows N 
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nm by Cras respect. ve) Meciul Sanday. one 
Number in at least, freQuent au ts and drawing; >u "on 
ac time; pepceding year ^ brica 
res. for twelve monas. Wd aa. a ibe widely iproad by this 
; ae per ne months ae = 
. r e Edited 
W.v F rM.R., Hamburg, peg Aien e 








® fhe rst of every Month. 


TRIMEN'S JOURNAL OF BOTANY, 
ISH AND FOREIGN. 
New Segal Er 


oie i urre, NL-S, British Museum. 
of gc e laetae 


Botemsts — Extracts, ard 
a anaur * ica p ournals.— Botanical Nows — 
CES inem Subscription for One Year, pays iéadresen asf 
NE NEWMAN. CD vi, Dee Garden. T 
. * 3. y 
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NOTICE OF REMOVAL. 
n JAMES HOW &e cos, 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARBINGDON 8T. LONDON 


(Larr oF s, Sr. Brive ST., ass, Fo-Tz& Lant) . 
HOW'8 STUDENT'S MICRGOSCOP EK. BOWS MIcRoscapx LAMP 
Rock Secuons and other Objects tor the Microscoue 


R. W. NEEV ES, 
PHILOSOPHICAL INSTRUMENT 


INTENSITY COIL MAKER 
PRICE LIST, FOUR STAMPS. , 


SIDMOUTH STREET, LONDON, W.C. 





55) 





A CERTAIN © 
For BAD BREASTS, OLD WOUNDS, and SORES, If 
effectually rubbed on the Neck. and Chest, it cures BORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, REEUNATISM, and all Skin Diseases it is unequalled, 








LA SEMAINE FRANÇAISE: a Weekly 
Newspaper and Roview in the F Language, Politics, Literature, 
MA een, Oe Prica 34 , through and a: 


Southampton 
CAÍBE; jou Frangais pour 


LA SEMAINE TRANCA 
r. Variétéa, Nouvelles, 


peritus] mios ot aux garoa 


LA SEMAINE PERANCAISE "La Semaine Fran. 
gaiss kas bes brónght pat m Londen for tie penent of those English 


von, tenga otang nudy contemporary, Fresch from all of 
view their reading to` one parach at mulie 
. It certamly 
LA SEMAINE FRANGAI R “The numbers before 
ue@are full of Te will be far better for moet than any 
one of tif best papera publfahed in Paris itself We are much 
with the character of, 1t, and believe it will be hi valued in ue 
many bouseholde where Frengh 1s Altivated i prnung m very well 
dona’ '—Quern. 
TRUNG S ACH = s d. 
Three àlcnths es ren I dne -—-— 5310 . 
Sa ML -— 7 3 
Twv. Ax — I a 


P.O O. payable tg T, Mansvicr, aigKigg Street, Coven: Garden, W.C. 
* Publishing Office, Aun Southampton Street, Strand, W.C. - 
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A WEEKLY ILLUSTRATED JOURNAL OF’ SCIENCE . 
|? “ To. the solid ground : 7 
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owe wor TN | A PLEA FOR THE RAN BANG” 


rpecial Classes for the June Examination will be held at St. Thomas’s a 
on 
z = 






spual "Medical School, Embankment, commencing in March 
ticulars may be Saat rod the Secretary, Dr. GILLESPIE. 





MATRICULATION EXAMINATION. 
UNIVERSITY OF LONDON. 
on in all the Subjects of the above Eaaminaton is given at 





TUUS 


Ws HOSPITAL. JOHN BROWNING begs to inform Scientific Gentle- 








Lha Classes. for te June Ee wil on NONDAY, | men that he has by Request reprinted Mr. Rand Capron’s 
Ces a Eistean y Hop Dean, C y UN CUR Paper, “A Plea for the Rain-Band,” which appeared in 
à —— 3 the Meteorological Magasine. At Mr. Rand Capron's 
EIDELBERG. — GERMAN EDUCA- | desire, he has also prepared a special Spectroscope which 
TION for ENGEISH BOYS Dr LOIR d wel beens, sco | all piyes that are comparable with the illustrations 
o Mete Clits: Calne M i Ga eer Geos | In Rakd Capron’s Paper. This Instrument will be 
and French Masteri—Raference n England, Dr Parcivat, President | found the best Spectroscope yet contrived for Predicting 








SE Trinity Collas, Qui. rain by means of Spectroscopic ole gs ne Puce 
of the Instrument 1s £2 10s. A Copy of the Paper 
THE MASON SCIENCE COLLEGE, | Pica for the Rain Band,” will be sent with each Instru- 
BIRMINGHAM. ment, or can be had separately upon receipt®f 4 stamps. 


PROFESSOR OF BOTANY ————— 
The Council invite APPLICATIONS, on or before the s&th of March JOEXXIN BROWNING, 
xt, for tha abore Appointment, the duties of which will commence on zst Optical and Physical Instrument Maker to HM, Government 

















Deicioulars of the mlary and codino will be: sect en appilcitod te the. 63, STRAND, LONDON, W.C. 
ae i Mr. G. H. ORAY, ta Aaa Solenca Collage; ıwmngham, to — y : 2 F 
By" jesolution of Counal, Candidates are especially requested to NEGRETTI .& ZAMBRA’S 
Es 2 J. GIBBS BLAKE, M.D., Beiliff. ` i «5:2 * THEODOLITES, 
IR. RICHARD ANDERSON, E.CS;|. WES  DEVBLS, 
Enc c iL ei 
PR amis ihr S M d e E BRE $ O a d 
ee * 
INSTRUCTION IN MATHEMATICS. co ME AS SES, 
TUDENTS wishing for Assistance in .. , Drawing ^ 
Graduate, dA. ER V. on reasonable mea Adres O.P, INSTRUMENTS, 
Swakeley Torrace, Shepherd’, Bush, W 





: RULES AND 

OR SALE.—An ASTRONOMICAL OB- ji 
SERVATORY with DOME, conical form, feet diameter, circular |° 
Super ether ding a grooves e Mil b made of Pitch Pine, 





p e 
1 x *zel. TI TU n E 
either sliding in grooves oc back on wheels i 

An EQUATORIAL, by T. Coowfé Aff» €», with O G. of 8j inches d 
verture, r1] feet focal large EL a ae Ema De 


ale 
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=e x ps, aan aha 
IHÜnstralba Price Lists pestfü frete $ . 





TRANSIT INSTRUMENT Uy aiee wi OG of 3 mches Z EU 
oct a Salis aa Sew oum mE . . NEGREIIYT & ZAMBRA NT. 
to, by T. Voorn AXD S MOL LR d SCIENTIF: RUMENT TO 
prelim erred) jat- order, anro figured in CRambers's E Bre Ma TEE QUEEN, i " . 
For apply to M cie . °’ Holborft Viagudl, 45, Cornhill eG 123, Regent Sy Loudon, 
Messrs. T. COOKE & SONS, BudgaysuaweVorns, Yoxx. e PHOTOGRAPHERS CRYSTAL PALACE, SPBENHAM, 
P . Pos e . ^ 
. s: bd 2D e ` ia * » s s *. vie i e -~ e'o 
. » * . e e 
a . . © e ê 


* BCALẸS, .: 


‘ 


ee * CABINET CONTAINING FIFTY EXAMPLES, Price £s sa. oe 


eri bn sa ac eal freo Nma Stamps 


(Ther 


' AMÍCROSÉOPIC OBJEGTS 
“Of soperiagire pecíecilon, illustuiffing Histology and every 
Catalogues fof fres and gratis en"sgplication. 

NEW EDIMON, 1880, NOW READY. 


bí (EDMUND WHEELER, ml To gcn. HgJloway, Lendon, A: 


„FÓR £ SALE.—A Three- foot Equatorial Re- 
flectar, complete, mod orate price, 18-ch do, do. ; aoe ace 


der o. Ee ERG e Plor 6@och 44nch ee prune 
° TO ASTRONOMERS. 


TUUS CREVER (paket si deris 
containmg importan Ti 








QV CALVER, F.R.A.S, o 
. . HILL HOUSE, 
. * WIDFORD, 
CHELMSFORD. 
N.B.—Second hand Reflectors arti Refractors frequeaty for Sale, 


NOTICE OF REMOVAL, 
—A————————— 


win BRYCE WRIGHT (formerly of 90, Great 
Russell Street) has the honour of informing Ais Clients 
and the Public gerttrally that he has now REMOVED 
to his New Premises, 


204, REGENT STREET, W. 
- (OPPOSITE CONDUIT STREET), 


fo which all Communications should be sent. 


NEW MINERALS, &c. 
; Special List of New and Interesting Minerals lately received'on Sale at 
i JAMES R GREGORY’S 
Mineralogical Museum, 
585, CHARLOTTE STREET, FITZROY cous: 


' This Est includes Old from New Localities, N Forms, and 
Rare Mmerals from Old chon EN 


yudibd abc cwn ris ddr Rocki eod E 
e Te bt had on application. ON 


RAIN-BAND SPECTROSCOPES. . 


ADMIRABLY -ADAPTED FOR FORETELLING 
APPROACH OF RAIN BY MEANS OF PROF. 
-PIAZZI SMYTÉ"S RAIN-BAND IN THE 
SKY SPECTRUM. 


© 
powerful miniature, Spectrnueper are wad i three 
PE OE Hie 3b i, and SH im. Lome respectively. id 











e Glaclated 
$ e| of Mount Lebanon, collected 
Interesting 


e PRICE; COMPLETE IN. BRASS CASE, X2, 


- -ADAM HILGER, *. ^... 
` Scientific Instrument Maker, 
igz, TOTTENHAM COUNT ROAD, LONDON? sf. 


DIAMONDS AND PRECIOUS STONES 
© IN THEIR NATURAL STATE AS FOUND. 


‘@ e ALSO 

* è ROC AND MINERALS 

Be ase Guide to the” 

e m I UTS OFe PRECIOUS STONES. * 
ny 


is Cabinet, Pril £} Tor. 
CABINET (Rahon uua ie i ee 
° , THOMA "1 Do ING, . 


* 1$ sh, WHISKIN STREET, LONDON, EC 
n inso Kleyntary Quliaions, key gil. ; 
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NATURE ' , | 
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LIVING “SPECIMENS FOR THE MIGROSGOPE, - 


THOMAS BOLTON, NATURALISTS'Sand MICROSCOPIST#’ 
STUDIO, sy, NEWHALL SUREET, GIRMINGHAM:.- 
f. IP has lest wook sent to d c 


"Bpsotum Tube, One Shilling One 


t d post-froo, 
six Tubes ix Sis Months A 
Twenty- coarse af on ndr a mirigis ah P 


Peel d Bevis Gast tena ees . 
NOTICE OF REMOVAL. 


ROSS S5.00., 
: OPTICIANS,* e 


Beg to anmpunce that they have REMOVED to LARGER AND 
MORE CONVENIENT PREMISES, 


112, NEW POND STREET, 
One Door from Broek Street (adjacentato ee Oe 


MUSEUMS AND COLLECTORS. 


Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural “History 
Objects, including RECENT SHELLS (Foreign und 
British) FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, ‘&c., &c., $c. ° 


SAMUEL HENSON, . 
277 (Late 113a), STRAND, LONDON, , 
Hajus received a splendid group of CRYSTALLISED AAMARSKITE, 
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An interesting METEORIO IRON, 
BRILLIANT CUPRIT MANGAMITE, HORNBLENDE, 
PERI APA A RANDRITÉ MATASEITE, 
GREEN WA SPHEN S add RITE, MALA! 5 
PRIVATE LESSONS AND EVENING CLASSER, 
Blewpipe Cases and Apparatus, | 
Catalogues freo. 


NEW AND SECOND-HAND CABINETS. 
SAMUEL HENSON, d 24 
277, STRAND, LONDON, |, 


DIAMONDS IN MATRIX, 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
fox sale sale Specimens of the aboro ; also Cat Precious Stones m all Coloars. - 


Precibus Stones valved and bought. 
is, FRITH STREET. SOHO, W. . 
GEOLOGY AND MINERALOGY. 
posso iu Tyne Valley; Fish Romains from the Chalk 
by tho Maronite 
Bryosoa, &c., from tbe Neooomban-of Faringdon, 
Hera r sag nT, ne DE EM el cie ati Apatite, Black 
Dom Cotterwokd ^ ' 
osos ay ag Sag rover Hy drole Angite, Onkolite, Serpentine 
THOMAS D. RUSSELL, pn 
48, ESSEX STREET, STRAND, LONDON, W.C. _ 


.THE ZOOLOGIST: 
* A MONTAILY MAGAZINE OF NATURAL $ 
Third Gerke. Edited by J, E. Harra, Ff S., PIG, Member of tho 





Bertish ; 

Original Articles by well known naturalists in every eranch of soology 
habits of animals ; arrivaPand of migratory birds ; occurrence of 
rare birds; distribution and of B fresh-water fih ; now or 
rare marine fish; local aquaria reptiles; British land and fresh- 
water m with remarks on the and habits of the species; and 
other ned nia 2 wh® delight in natural bistory. 
Sof books. translations foreign 

n bitay s 
are . 


JOHN VAN VOORST, 1, Paternoster Row. , 


e. ° o e e M As 
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Now Publishing, j : 


BRITISH” FRESH- WA ER ALOE, ex-, 
ee Deen Rad Matora cen: Whh Calared Plates: By Me 
Pat Tr PROTOCOCCAG.A amd ad Ve CR 5 Papa. " 
AET LL—. [21 
1a papar A 


MACMI dian’ 'S MAGAZINE, 
"T ll S 
- CONTENTOS 


e 





5 The Geolab E: Tadao w FRG ce reet Pare IIL—Z¥YGNEMA 

4 —'; The Melbourne, Pu H. Mortimer Franktyn. ° WILLIAMS & NORGAT Henrietta Covent Garden, fondone — * 
— Queen EHrabeth at / J. Gunton Part I. g and 20, “Frederick Street, 
TLA Dayat Margate -p -Py t Lonsdale., as > des Li 

T,—' Property erans, Doty By D. E. Mac » On the 1st ot every Mapth, price Hxpence — . 














farlane, 
8" ee rt ind By B. F. C. Costalloe. 


THE ENTOMQLOGIST: ^* 
eMACMILLAN & CO, LONDON. 


AN ILLUSTRATED JOURNAL OF BRITISE ENTOMQLOGY. 


apg aa Y Caxxoiqpos, n 


Faxpzxicx Bofp, FIR wA. Powzz, M 
rune War, F. ls. 


. THE. ENTOMOLOGIST' S: MONTHLY 
MAGAZINE. 
tomb uU Rufe der 
Tine IRE ADR ELS aad HU Sraneron, ris 
This Magaii, caan ngofal i 1864, contains pecori articles and 
rude aia with Entomology, and eapecially on is Tasca ol 


Bhilfings Volume, post free. The gokunes com- 
_Subecrption She Slope pe Y 
Vols. L to VI. (arong!y bound m cloth) may be obtained by purchasers of 
the entire set to date, at the incrcasedg price of ros. each ; the woceoding 
ee nae Pa tae or together, ab ys. each, 
. London: JOHN WAN VOORST, z, Paternoster Row. 
N.B.—Commusicationsy do., should be sent to the Editors at the above 





Ee wind 


E EEE EER, FE the 
Sconce ; on Insects injurious or ficlel to Farm or + Notes on 
H "Life Historles ; occurrence Barinas dc. ; there are Monthly 
Lims of Duplicates and Desiécrata. 

Numerous WooDcUT Duci kr sait miio d dm drei 
attention is given, and occasional LrTHOGRAPFHED xp and Cazxoaro-LirHo- 
ORAPEED PLATES. , 

SIMPKIN, MARSHALL, &°CO., Stationers’ Hall Court 


NORTH BRITISH AGRICULTURIST 
ourna! in Scotland, circulates extensively 
ithe oo Addon. Fach Farmers, 
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LA SEMAINE t FRAN CAISE: a Weekly Interested m the management of landed 
p : adam, Note Pia through’ and at Tha AGRICULTURIST bas amo S Ey eee a 
Street, Strand, W.C :olocies. fa 
LA SEMAINE VE FRANCAISE: Journal Frangais pour ibe AGRICUCTURISE published exer Wednratay aim 
An euet Polisiang Sciences, Arts, Variétés, Nouvelles, Irish Markets of the woer, besides Reports of those beld 
Sa Miu n Geet eee ee mols, 75. 74. 34. Wi ri aay miren Is edited of the lending Voterinarians 
à Ten! *—un = » mx one 
cher tous lon la Ubrakios ot anx gases das ma de fx, On waboane | in tbe Mey EG co rie beast antl Tander ai i ide to the. 
Londres, W.C. of and ther treatment when under 
LA "SEMAINE FRANCAISE. La Semaine Fran- aalo fira of tbe Moctings of the socer 
gaisa’ has been i oit di cess aser diri rer of Society of ha Highland 
readers Who may Wish fo French from al! the Scottuh 
vier, inated of confining Mee cutee Wo ons parcels iid Amicia] Soeur of ee toe Soa Cahoot Groat 
It certainly Ireland. 


For Advertisers addresing themselves to Farmors & botter matin dose 





^ LA SEMAINE FRANGÁT E.—* The numbers before 
5 us aro full o£ good It will be far better for most than any nct yd By pox Animal Subscription, payable m advance, 14s. 
of the best in Paris itself. W much 
one of the papera published in Paris isalt, , We are mnei OB Te Ru Edinburgh) wad 145, Quean Victoria Street, 
ae many households where French is cultivated. Pang b vey val don, É C ors payable to Charles Anderton, Jun., Edinburgh. 
N Txxus or SUBSCRIPTION :— nd. ESTABLISHED 1843, 
as - - ~ c - -— g 10 a 
c se E Jet ES m - THE “HANSA 


15 
P.O.O. payable to T. Sranswicx, at King Street, Covent Getden, W.C. 
© Publishing Office, 37, Southampton Street, Strand, W.C. 


THE BREWERS' GUARDIAN: , 

A Fortnighiy Paper devoted to the Protection of Brewers’ Interests, 
Legal and Pariamentary MMattors. 

Warn or ram Mart aib Hor TRADES) Aim Win Ao SPIRIT TRADE 





"d che Ones of P Eie 
Tegser and oy Jo conmectnd with brewing interest 
Singlo Copies 1s. each. We ny pos re dug rom fra ay q5 


Offces—«, Bond Court. Walbrook, London. EC. 
On the rx of every Month. 


TRIMEN’S JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 

New Sades. bana by Jancis ag lr UE e a ud 
Noire ot Eolo cul Manoir Articles m onrnals — Botanica! Now 
Prochedings «f Gocketies È e 

Price 1s. ya. , Sabecrrpglooifor One Your, payable in advance, ras- 

London: WEST. NEWMAN. & CO.. $4, Hatton Garden, j.C. 


e x6¢ per Ann., sos. Post Free. 
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au courant at Je tous des détails de ’Expésition 
tricité, organe indépendant des exposants. t 





DER NATU RZORSCHER. * ""R da OLISSON :° Directeur. ^ « 
: Wochenblatt sur V. ga Focki fa dk, © Subscription Yearly, obs ; Six foni, 95. o ° 
vd ron De Wrasse Agetty for England and fol niee— ° .: 
A Weekly Periodical Netmyl Bd sa Nos t Spacig | LE FEVRÉ AND £03, ENGINERRS, , 
7 oh pees e m anil foot 26, Bupar Row, CAMNON SQRXET, Lonbon- 
Bertin: DÜ MALERS, V7, Chasottenstrase EW., ai all Booksellers” 2s. Í£. Qe Copy #51 potes: . 
` . s 2 s 7 "e 
i . am P L . . . r (t i ee : s- ú : 
. E. es e e i . oe 
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Rédacteur en chef: W. d$ YONVIESLE. E 


Sdentifique, illffirée, spéoial seul Journal l 
d : eroe Rr ane . 


> E -à e - zi ott E e 
4 . " 

M gis ~ ar d "n H e 

e,e ` ` 4 


ede qo NATURE St La; e [Mania 188 









"oa Nét ready, Avols. Demy Bro, 32% *EDWARD STANFORD’ 
d : e; 
© Half-morocco, cloth sideg, gilt eftgea, zos s 
Nus LUN Translation | THE,LONDON ATLAS QF UNIVERSAL, 
GEOGRAPHY. Quarto Edition, containing Forry-rour CoroozED 
wa OF e e Fits, and en Apiabeneal [das e e a qe teal tn Capper y 
“The Lenten Atles of Unirea] * ws distinguished by several 


^ : . Put è Geography’ xs 
: KANTS CRITIQUE Er pak er momin rl Sant it un ange aa 
P s : 
_¢ P ° ; cartograpbers 
$ E ai lowed by an index of fifty cf funr columna oach, giving the etd | 


PURE REASON. Yià Si Clad Mags deny 8 ct, 


AND WALES: Sue SA ed ay NET @orface Dis- 
tribu and Statistics Gi R RANCH. Amem lum QR, 


"Be 9. MAX MÜLLER. EOS je Seren, tim Dangond tet Corti d dt 
Wales 
‘ * “The chief objects of the author Gave been to show the quantity of water E 
WITH AN HISTORICAL INVRODUCTION BY Eh Cuir ran a ble of ins Grtapee tern ant D Aces 
wig the awa ‘of the principal geological formations, igo of fem. 
f a NOIRE. DECR data for estimating the amount rier eran Sie 
acp. “Will ccrtamly standard book of referenca fi ton Pears and 
, Goethe. ; + | perhaps for many years after." Enpimserrug- i 
e reading Kan feel like st Two vals. demy Bro, cloth, sor. : 
UR Q Eent we fen Mee Sepping DUO: AED ARYANS. “Contribations Apada ie 
E dincidatkn of their ancient and medseval" yisory. By. Rejendralala 
; Mitra, LL D., C.LE. 
Schiller. * Fall of interest to tho scholar, Viana olaren alo coe tale moch iS 
“The fundamental ideas of Kant’s ideal philosophy With Maps and Illustrations, large post Bro, cloth, iar 64. - 

. will remain a treasure for ever, and for their sake | BETWEEN THE AMAZON AND 
alone we ought to be grateful to have been born in iuo Moby rn tls DM n tho Pani did d 
this age." Account of LEA E the Jer Mince By Mrz M. 
Chis ag . G. MULHALL. i 

W. von Humboldt: - . “Had re mor spaca At par omnes invit otr colder f 
d the t has that great t 


for j meri to 
“ Some things which he demolished will never rise 2 Darratiya that ia piai ROT FREE NRI ROG frod fromt all afectan." 


again; some things which he founded will never With Mapa and Ilasratons, post $vo. ck Yicwrtcna potto. OA ep s 





perish.” e ai : THE BRITISH EMPIRE AND THE 
Schopenhauer, GREAT DIVISIONS OF THE GLOBE. Beng Book IL for . 
i . Sanan è M. MASON, Author of ‘The 
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Lodéon: EDWARD STANFORD, ss, Charing Crom, S W “Thu capital introcuction to natural history is 1lindtrated and ell 
E a * In every We ghouls plad ta eas ak fenecnllo’ asedii EROR. 
Medical Prexsfand C4criar, 
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owing in addito to the usual 3 Dee ee Geography, As regards the value of the work, there cnn scarcely eust two opinions. As - 
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Second Edition, crown Bvo, cloth, with ra Coloured Diagrams, 6e. are bare in a cf magmficent "Popular Scrence Reto 





BALANCE-SHEET QF THE WORLD carn, tha wert wil raps muta a paraaan mue = MARI 





„FOR TEN, YEARS, 180-80. Peer m 
e e” e “by MICHAEL G. MULHALL, RS 3., : TRE GENUS 3 VONTICUDIDORA AND*¥TS SUB- 
. t honof “ ” GENERA With Critical Desert feIllstratisé S Tns- 
Dae’ An E HBAOUEATEE of Kaavan so tay Wi Engrevugs on Wood and 6 Latbograph Plates” Royal 
e *Mr M. la vow the, posrtidh of tho world Be decdediy Jo 8vo. 18s 
"o cea E ene a pies eii Tri o, to x INTRODUCTION TO IESSTUDY OF BIOLOGY. 
ET fo qo «f cogare e rg dre t earnings eof Crown 8vo, with mmercus 
Le Lain some Mgpects thy berfartrade armonry that any oos ox vh"  woNOGRAPH OF THE BRITISH GRAPTOLI- 
t | most orthodox work." —Lotd SI XDOLER CHURCHILL e el (DH Part 1 Gran. INTEODUCTIOK. , With 74 Engrevings, 
Conchuawe asto the advance of mdustry in this country.’ "Str Turon oe PP 133 M. 
D DIE. . © o -o Çam Jic sc AND QONS, 
. @ Lopin; EDWARD'STANBORD., 55, Chafing Grogs. S.I. e , e „EDINBURGH AND LONDON. 
M " e ef e e o e * . N fs . 7 e 7 Ms e ^ 
. . - . . * s e P e. . e zo es 
ee * o ee S o . . 
` i \ ° Cad e * f * oc e e ., ò 1 a > 


` 

















at . s, » = . * a . MH . z A ? 
e" C . 7 $. f . RENT oe e 
bs ds 9,182] '* * ".. NATURE ye “es 6 e e cxlix 
gg er 2 A 
SusscelpTions T6 "NATURE? - LIGHTNING CONDUCTORS. : 
Yearly . 4 D Re a Bes 3 eos theta eicit made of oho io 4 n 
mind EE ae qoem PE ° | Re ete dpa from ha 
To the United States, the Continent, E al places wawa e seg. 
withip the Postal*Unidh : — " 9  PATENT* 
. Yeay 2....... 9. 30 0 * COPPER LIGHTNING CONDUCTOR, - 
. - (uere Ree TRIS Soy Dg apphed to Baldm Serpe dn n all tho world 
x "Quaserlf | è 1 ; yib umei rica be nof fra Pubhc.' e reing andy 
- Post Office Orders "payable to MACMILLAN & CO. NIIS M ien. nd natn being required, and ten 
CHARGES for ADVERTISEMENTS | bere peg NEWALLSS CO. 
Three Lines in Column 2s. 6d. 94. per Line E x 15, STRAND, W C. 96, WATERLOO ROAD, LIVERPOOL; , 
One-Eighth Page, or Quarter Column ... . . o18 6 68, ANDERSTON QUAY, GLASGOW. e 
Amin Page 9 coy Hae Column. . . . . . 115 0 MANUFACOTORY— Gn TBSHHAD-ON-TYgH. 
a Column. . . . . . . ., o ° pe 
mir ME Dil6$«|NOTICE'OBR REMOVAL. 


OFFICE: 29, BxproRD STREET, STRAND, W.C. 
DIARY OF “SOCIETIES. 





ROSS: 3h. C O., 





. OPTICIANS, 
*'" Lowpow ec 
hd PHURSDAY. MARCE 9. Beg to announce that they have” REMOVED to LARGER AND 
Rowan Socrera, EN, at 4. ca rperiments to Dacos the Value of the MORE CONVENIENT P IE, e 
= mit of Resistance in Absslote Afemsure: Lord Ray- 
poc F RS —C mmbutons to the Anatomy of the Central Nervous I12, NEW BOND STREET, 
Syxem in Vertebrate Animals. Alfred Sanders, ALR C 3S—On the 


Spectrum of Carbon. Profesors Laveing and Dewar, F R.S —Prehmumary | One Door from Brook Street (adjacent io ikeir Manufactory). 





Report to the Sular Ph be of Mastek Doe Vedi 
Kew O zal aer of Rage Ace oe SECOND pia SO 
ti Recdod at the Obeervatories of ayn Roe ad outh : GRIFFIN S 


EREDTSDeheerenernss CHEMICAL HANDICRAFT. 








Sociery or Axra, at § —Gelatine and Photographic Plates: W PRICE 4s yd, POST FREE 

pisos UU eee m rame aas: | A CATALOGUE OF CHEMICAL APPARATUS: 
Applications ot Electricity. Dr. W H. Stone and Dr. W. J. Kiker. ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

FA [ier EUR SUN, at +—Geograptocal Dutnbution of Ammals: Dr. Demy 8vo, 480 pp., Tllnstrated with 1,600 Woodcuts 

FRIDAY, Marca ro. —— Most Complete amd Cheapest List of Apparatus. 

pera Eoria Ra 4. The awe D rue JOHN J. GRIFFIN DON er ies STREET, 

Pucar Socxrr, Bord n MOLIS ET me DH of Elec- 
taty Heat: | F. Guthriea—Expenments on tho Formation of NOTICE OF REMOVAL. 
og: 


‘Spay Hecrons Soca, at 41h og Land Laws Frodenck SCIENTIFIC INSTRUMENT MAKERS, 


ROTAL CoL.zGz or Suxaxoxs, at 4. Tho Edentata : Prof. Flower. a ls 73, FARRINGDON STREET, LONDON 
LONDON Institution, at $ —Et : F. Seymour Haden. (are or s, Bamer ST, axg s, Forres Lawn) 


pore OF Anta, ar 8 eye M puede . HOW'S STUDÉNT's MICROSCOPE, HOW’S MICROSCOPE LAMP, 
AL INSTITUTION, at s —Animal Movements: 
Socrery or CuxwicAL Impusray, at 7 30 —Note on a New Source of Rock k Soctidtrs and outer Objects for the Microscope. 








Potash Alum: J Spuüler.— Tho Manufacture of Alumine Sulphate : Ee 


aen TUESDAY, MARCH 14. e. R. W. N EEV ES,» 


RovAL HORTICULTURAL Socnrry, at 1 —Scranube Committee, 


iuro rton or Cit Ewaneares nt & = PHILOSOPHICAL INSTRUMENT 


ROYAL Lestrrurtox, nt 4.—Mechamum of the Senses : Prof McK end 





WEDNESDAY, M 

teuren or spese tm m, Pat Form . INTENSITY C COIL MAKER. 

Spt oe EE eee ee eae PRICE LIST, FOUR STAMPS» 

RovAL Socrerr, at 4. 3o. " NA M PR eee 

Por of AsriguAares, MEE 93 Action of Carbonate of Ammonia on the EN SIDMOUTH STREET, BONDON? wx. 
Aumento qp Chlocephyil Dora” Caja Pear St, Carbonate of THE ZOOLOGIST: * * : 
MM UN AM, —Obyrrations on the Breaking of the Shropshire |, A MONTHLY MAGAZINE OF NATURAL HISTORY. e z 

CuEMICAL SOCIETY, M —On Valency: Dr. Armstrong — Qn Penfütluonic | Third Series E re anma IN Sa F ZS, Nmber of the® 
Ss Ors ma 2 the on of Donk Eco ig dis i ica by by well ime nat n jn every Uh of y 
Ge Asset org dnd batance: B. Brarih = habits of ale; arrival and departure of tory birds 


LONDON Imsrrrurion, at ee on: Alfred Tylor. Taro birds distribution and migratíore of Grsh-waler fishy now La 
ROYAL HISTORICAL SOCIETY, ai Taro marine fish; local adtena; British repols, nep 
ROYAL IMSTITUrIONM, at ci pro EA of Sotind, LApht and Heat: | water WES mollusca, with remarks en the barnts sad yim 
yndall. 


the species; and 
Prof. T: 


Interdit to erho d t fn natural history, 
e FRIDAY, as FEN dera te Li the las Zoologral, aAA Been, ological Socdiies. Refews 


Korar Co or Sumaxows books translayons too 
eg n E gpm pees! Min Macr Ee) RAN 





SUBURDAY. A ALARCH «8. 
Rorar Insrrroffox, at 3.—Volcanoos : DW €. Sealey. . jp YOORSt UE on 8 


e ne MS e $e œ ee es . 






em vrith Numerous Tllastratiofa and Diagrams, Feapy$ro, - d 6d, @ 


* BY SILV 


ELEMENTARY* LESSONS’ pe) 


^ 


SELECTRIGITY “AND MAGNETIS 


ANUS P. THOMPSON, p.e De F.RAS., 
Professor of Experimental Physics in University 


E euT book is profusely illustrated, and és, we doubt not, destined to take al se ee enone mie, ieee 
MACMILLAN AND CO, LONDON. id. 


Edtyational Times. 





P 





Now Ready, with Tilnstrations, Demy vo 10s, 6. 


HANDBOOK - 
THE POLARISCOP 


e 4ND ITS PRACTICAL, APPLICATIONS. * * 
'. sia iad hom the Gedun Bition aH. LANDHOLT, Professor of Chemistry at the Polytechnieum, “Abchen 
2 BY eD; C. ROBB, B.A, anp V. H. VELEY, B.A, F.C.S. 


With an Appendix by J. STEINER, F.C.S. - 
MACMILLAN AND CO, LONDON, W.C. * : 








. 
wt 


EDWARD PATERSON, 

TELEGRA AND ELECTRICAL ENGINEE! 
76, LITTLE BRITAIN, ALDERSGATE STREET, E.C, > 

Massfecurr of Keri Simaia, Tuepbcces Tela Dre Dons Physical 

Messrs. AYETOX AND Pxixv's ABSOLUTE GALVANOMETER FOR NG CURRENIS = 

NOTICE: — The GOWER-BELL LOUD-SPEAKING TELEPHONE.’ A Høintisd number “of these these valuable Instruments wi 


s EDWARD PATERSON, whe is 
As the policy of ihe Profagietor 


OPT! 


v, 


A for Schools and Collages. 


tender for the erection of Telephone Exchanges Prin 
ient amor eni t em! hes usirareni, rie uti 


WwW. LADD & CO, 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
(By Apprinimeni to the Reyal Institution of Great Britain), ‘ 
II AND 12, BEAK STREET, REGENT STREET, W. 
BIDWELL’S SELENIUM CELL AND OTHER APPARATUS FOR -BELL’S PHOTOPHONE. 
PHOSPHORESCENT POWDER—reryticiifint—for Paint aud other purposes, w. por oz. 


Physical Apparatus gf every Description. 


|LLUSTRATED OATALOGUE SIXPENOE, 





gic. TISLEY & gg. 


CIANS, 


17¢, BROMPTON ROAD, 


s ee - (Close to 


THE PHONEIDOSCOPE 
Fins (ndi the 


Leder hir goer el of Liquid Mims 
olecular Motion of a 


"t 


a8 ana 


Pat ertet iet e Vero 
Telephone Plate 


Box, ros. 


Kensington Museum.) 


s.w. 


- Tha fuoirioscops, vt s Dies, Bale of Solution, Descriptir® 
amphiet, $c. In Card@boaml 


$ a ea iE NE sees p 
9.9 TISLEY & CO, Á, EROMPTÒN ROAD, LONDON, S.V. 





"WANTED, Clean lea Copies of WHTORE, No. p 


a e fr. Nobembe? 1 
m NATURÈ, 2 


e t? ^ 


* 1878. , siis fie of 


org Street, Stuadh $ 
a e 
oof e 


y 





For mes BREASTS, OLD- WOUND, and 86 
effectually rubbed on the Meck and Chest, it ot 
THROATS, BRONOHITIS, OOUGHS and COLDS; 
GOUT, RHEUMATIAM, and all Skin Diseases it is u 





BEST ,BLACK. INK KN¢ 
, DRAPER'S INK {DICHROIC 
DIFFERING FROM. ANYTHING ELSE EVER PR 





e 9, e e 


n t 4 ý Nr ` ve = S / * 8 


fe 











uU F jeocEUS on JE Hiei tt VS Ip. Jd oe. oS “oO `e 
- March 9,1882] . ° RUN * NATURE WU ur NE A UNT 
: " .. " E : p LE ET : o : ; . 
CoWRarely has a great discbver) been described. with such literary skill combined with sok, fulness 
d a QU Nf Hmowledgetand e th of resear ” ACADEMY. fs e: è 
.- : BARQN NORDENSKIOED'S POLAR VOYAGE. `. 


" Now ready, in Two Vols. jnedium 8vo, price 45. ° NE 
e 


. H . 


E à i With Five Portraits Engraved by G. J. STODART, and nearly 400 Illustrations, Maps, Nc. LE De 
VOYAGE OF THE VEGA 
_ With a Historical Review of Prevfous Voyages along the North Coast of the Old World. - 
res By BARON. A. E.,VON NORDENSKIOIID, 
ES ' : MED 3 Commander of the Expedition. . 
TRANSLATED by ALEXANDER LESLIE, Author of Nardenskitld’s “Arctic Voyages, à 


OPINIONS.OF THE PRESS. ° 


! The Times, . . instead of lessening will steadily enhance ...... The 
“Baron N@rdenskidf’s circumnavigation of Asia and | translator like the engravers and the chaitographers, has 
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complete account of the aims and method of modern science and its connection with other fields of human thought. These to 
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CONDUCTOR ın Conunmuous Lengths without Jomts, as at prosent supplied 
by them to the Royal Courts af Justices, Strand 





Lightnbeg Conductors [nspectedgand Tesigd by Experienced Electricians 
Omcu—4, ESSEX STREET, STRAND, WC. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, . 


SCIENTIFIC INSTRUMENT MAKERS, 


73, FARRINGDON STREET, LONDON 
(LATE or x Bema ST, AND 2, Fosrin Lang) 
HOW'S STUDENT'S MICROSCOPE HOW'S MICROSCOPE LAMP 
. Rock Sections and other Objects for the Microscope. 


HOLLOWAYS-PILLS Mess 








MEDICINE 


„Is a Certain Oure for all Disorders of tho LIVER, STOMACH 
"AND BOWELS. A Great PURIFIER of the BLOOD; a - 








Address—Offitty of, 


Powerful Invigor&tor of tho System, jn casem cf WEAKNESS 
"ARD DEBILITY, and is unequalled in Female Complaints, 





Ios. 64. 


= Se "dug 
; -BY *D/ Cx ROBB, ,B.A., ann Y., H. VELEY, BA, FCS. 
"p ee With an Appendix by T. STEINER, F.C. * PC 2 
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- MANUALS FOR, ST STUDENTS.. 2n 


A: TREATISE QN CHEMISTRY. By Professors Rosqog and SCHORLEMMER,” Wol. I. 
and IJ.—INo&qawiceCHEMIsTRY. Vol. B—fON-MxrALLIC ELEMENTS, 215. e Vol. 1.2; ees 4 Parts,” di 
Yol. III.—ORGANIC CHEMISTRY. Part]. ams. Pag II the Press. 


GEGENBAURIS COMPARATIVE ANATOMY? A Fransiqtion by M J. BELL. Revista, d 
“swith Preface, by Prof, E RAY LANKESTER, Tifustrated. 8vó. ar» 
TEXT- -BOOK OF PHYSIOLOGY. By MICHAEL FOSTER, M.D., F.R'S. Illustrated? BVO. e213 


A.TREATISE OF EMBRYOLOGY. By F. M. BALFOUR, F.R.S. Lifastrateph 2 Vols. gvo. 
VoL I. 18s. ° Vol. IT. 215. 


A* TEXT-BOOK OF PHYSIOLOGICAL CHEMISTRY. By Prof; ARTHUR GAMGEE, 
F.R.S. Ilustrated. 8yo. Vol I. 18s. o (Mel. I]. ım the press 

ELEMENTARY PRACTICAL PHYSIOLOGY. By MICHAEL FOSTER, M.D’ Seg 
and J. N. JANGLEY, B.A. Ftiíth Edition. Crown 8ro. 6s. 

THESSTUDENT'S FLORA OF THE BRITISH ISLANDS. * By Sir J. D. Tooke 
K.C.S.L, F.R.S. Globe 8yo. 10r 6g 


PHYSIOGRAPHY : an Introduction to the Study of Nature. By Dios HUXLEY, F.R.S. 
. With Illustrations, Kew and Cheaper Edition. Crown 8yo. 6s. 


ELPMEN BIOLOGY. By Prof. HUXLEY, F.R.S, assisted by H. N. MARTIN, M.B. 


Crewn 8yo. 6s. 


THE PRINCIPLES OF SCIENCE. A Treatise on Logic and Scent Method Bys W. 
STANLEY JEVONS, LL.D., M.A., F.R.S. Crown 8vo. 125. 6d. 


GUSDE TO THE STUDY OF POLITICAL ECONOMY. From the lesen of Dr. LUIG: 
COSSA. Wath a Preface by W. STANLEY JEVONS, F.R.S. Crown 8vo. 4r. 64. 

STUDIÉS IN DEDUCTIVE LOGIC. By W. STANLEY JEVONS, LL.D., F.R.S. Crown 8vo. 6s. 

MANUAL OF POLITICAL ECONOMY, By Right Hon. HENRY FAWCETT, M.P. Crown . 


8yo. 125. 


ANTHROPOLOGY: an introduction to the Study of Man and Civilisation, By E. B. 
TYLOR, D.C.l,, F.R & With Numerous Ilu trations, Croan 8vo. 7s. 64. 


A MANUAL OF ANCIENT GEOGRAPHY. From the .Genaan of Dr. H. KIEPERT. 
Crown 8vo. 5s 


ELEMENTARY : SCIENCE. 


AGRICULTURE. By Prof. HENRY TANNER, F.R.A.C. 35. 6d. 
ASTRONOMY. By J. N. LOCKYER, F.R.S. With Illustrations, 5s. 67.— Questions, Is. 6d. 
BOTANY. By Prof. OLIVER, F.R.S, F.L.S. With Illustrations, 45s. 6d. T 
CHEMISTRY. By Prof. RoscoE, F.R.S. With Illustrations, 4s. 6d. £s 
CHEMICAL PRCBLEMS ADAPTED TO THE SAME. By Prof THORPE. With KEY, 27. 
CHEMISTRY. Owens College Junior Coarse of Practical Chemistry. By F. JONES. Preface 
by Prof ROSCOE. as, e 
QUESTIONS ON CHEMISTRY. By FRANCIS JONES. 18mo. 35. 
ELECTRICITY AND MAGNETISM. By Prof. Sitvanus P. THOMPSON, B.A., D.Sc. With 
Illustrations. 45. 64. 
LOGIC, DEDUCTIVE AND INDUCTIVE: By W. STANLEY JEVONS, F.R.S. às. 6a. 
PHYSIOLOGY. By Prof HUXLEY, F.R.S. .Withelilustrations. 4s. 6d. —Questions, IS. 6d. 
POLITICAL ECONOMY FOR BEGINNERS. By M?G. FAWCHTT. With Questions.» 25. 6d. 
PHYSICS. By Prof. B. STEWART, PRS. With Illustrations. 4s. 64.— Questions, "M 
NATURAL PHILOSOPHY FOR BEGINNERS? Bf I. TopHUNTER, M.A., F.R.S., Par L— . 
PROPERTIES OF SOLID AND FLUID Boprxs. 35. 64. Part II. —SOUNS, LIGHT, AND Hyat.® "andit 
a Ue GEOGRAPHY. By Professor A. GEIKIE, RR.S. With INustratiofis, * a 6d 
ons, IJ. . 
CLASS-BOOK OF GEOGRAPHY. by CB. CLARKE, M.A, ¥.G.S. WithsMaps. e 3s. ` 


SOUND: an Elenfen ry Treatise on. By Dr. W. H* STONE. With Uhfstyations’ s. Me S de 


STEAM: an Elemtntary Treatise,on. By JOHN PERY. With Illustrationg ur» p" 


THE ECONOMICS OF INDUSTRY. By A. MARSHALL, M. A., and MARY'P. MARSHALL. 25. ex e 
A SHOR GEOGRAPHY Oc TH BRITISH ISLANDS. By JOHN RICHARD GREEN: and ^| 


ALKCESTOPPORD GRE With Mape 3s. ° MS 
m e. . .? . D . e 
. xx s ,ACMILEAN Ayo £p. ANON uod c Lon ° E 
© e x ` M : a > . » . ree 
i c "C rv s ed .? 2 et 3 oy” ` nee : 
K *4 ®e œ e ° 


E SIME : " eU m 7 `. 
Sed s]. ETE NEU NATURE. AE ives 3» 18 


MESSRS, MAOMELLAN 4 at CO 
D NM PUBLICATIONS: a 


A 
. ^ e- ` 3 n . Pub i 
* 6 NEw DOOK BY THE AUTHDR. OFA HISTORY GF THE ENGLISH PÉQPLE: neoe . 


' THE MAKING OF ENGLAND. 


"e " .BY JOHN RICHARD GREEN, M.A., LLD.. 


* : : WiTH Maps. $8vo. 165, 











“The point to which atttntion should be directed is not the ingenuity of some of his speculations, tho 
they are very ingenigus, but the soundness of his method of historical narrative. Hes dwells on the 
doubted traces of Romar civilisation ; on the physical chdracter of the country ; on the ertain conclusi 
to be drawn from*facts of language ; on the known characteristics of the Saxon Church." In thése and i 
hundred other matters, he guides the reader, not through the quagmire of doubtful speculation, but along 
solid road of admitted: facte His imagination enables him to seize the great, the certain, and, theref6¥t, 
important features of the past. Fence he is able to place before English readers not a series of 4dle gues: 
based on uncertain inferences from unascertained data, but an account as trustworthy as it fs POE det 
Making of England." — The Observer. 


* No writer has ever appeared in-England, and hardly any in modern Europe, with a more admira 
gift for presenting familiar facts in new lights, and drawirfs new conclusiong from them, for turning nai 
into realities by breathing emotion into them, and conceiving what their ideas and purposes may h 
been. . . . The soundness of the work, the care with which every source of information has b 
consulted and compared, the extraordinary Jngenuity with which facts are pieced together and inferer 
drawn from them, the judgment with which authorities are weighed—all these solid qualities of the 
torian’s method are present here in as ample measure as the literary skill with which results are grou 
and set forth. . . . It is a wonderful piece of conscientious original work. . . . It is, inde 
more original @han we should have believed any.really sound work on Bagh History could at this t 
of day have been.” —fall Mail Gavette. 


“ It is highly readable, generally sound, and alf through. the genuine outcome of honest and origi 
research. .... It iseneedless to add hat nobody who wishes to form a correct notion of the hist 
of the English people can possibly « do magne it." — The Atheneum. 





. no FBOFESSOR HUXLEY'S NEW BOOK. 


SCIENCE AND CULTURE, AND OTHER ESSAY 











" oí By PROFESSOR BUXLEY, F.R.S.* Demy wo. 10s. 64. 
e “The plage fives, à 25 2 whofe, a 4olerably" West account of the aims and method of modern science and its,connec 
e with othe fields of humdh thought and actif, . . : These topics are discussed uf a style which 1s always clear anjMincisive. 
e. Mkgifeumn, 
* «The volghe really*{drins a brief corpas of Prof. Huxley’s scattered opinions "upon men and Ed. in general. . 4. These es: 
* art all, t end all origimal.”—Padll Mall Gaz. e 
. © & Somes & these esters age anfong the mst interestingwof Prof. Huxley’s contributions to the lide of sclence. "_ The Acade 
* “Not one of esso fere brought together that does not affoyd keen pleasufe to the intelligent readers. . . Prof. Huxle 
. one Ai Staton mogt vigordts andeacyte thinkers of gu time, n E -putting his houghi b into clear and &reible lengua, 
—41. ó . : - g ú ‘ o? : - 
"o. ET NEPOS ANON AND CÓ, LONDON, WC, . 5 
di Printed by R.«Cihr, Sex E Ter k wb enis Qnega Victoria Strofk in NP EY EET shed by 
$ M . .* : MaCuILLAM AND Co., at the dta. nèni 30 en PREDA Covent LE deo, Mareh cà 1333 Pp 
.. 9 o ye toed? . JS t 7 e 
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~~ ‘Of Nature trusts the 


“Te the solid ground P é 
mind which builds for aye.” — WORDSWORTH 
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. 
CITY .AND «GUILDS OF LONDON 
INSTITUTE for the ADVANCEMENT of 
IEGHNICAL EDUCATION. 


Appain 
not be required to eater fully upo duties before tam ber next. 
Applications for tho A py talents with - ^oc references, ad- 
dressed to the Director Secretacy, Gresham College, E C , to be sent in 
not later than April reth. * 


TITUTION OF GREAT 


BRITAIN, 
* ALBEMARLE STREET, PICCADILLY. 
LECTURE ARRANGEMENTS AFTER EASTER, 188s. 
. Lecture Hour, Three o'clock p.m. 

EDWARD B. TYLOR, Esq, D.C.L., F.R. S.—Four Lectures on *' The 
History of Cason and Beliefs! ; on Tuesdays, Apr] t8 to Mayo. Half 
a-(Quines 

Prof ARTHUR GAMGEE, M.D., F.R S.—Four Lectures on “Diges 
tion"; on T M Half- . 

Pro! DEWAR, Eight Lectures on ''The Chemical and 
Phyxcal Properties of Metals"; on "Thursdays April so to-June 8. 
FREDERICK POLLOCK, Esq., M.A.—Four Lectures on “ The His 

the Scdence ‘of Politica", on Saturdays, Apol sa to Mey 15 

at P 

DAVID MASSON.Esq., LL D, F.R.S.E , Professor of Rhotoric.and 
University ot Hdmbargh.-—-Four Lecturas on ‘ Pootry 


P Hi ee May so to Juno ro. Half-a.. 


Su (to Non-M. to all the Courses the Season, T 
1becription Sa) e during the Season, Two 


Members porchase not ess than Three Single Lecture Tickets, avail- 
able for any Locture, for Halfa Guinea E 


. UNIVERSITY COLLEGE, LONDON. 


`~ The JO AMI PROFESSORSHIP of ZOOLOGY and COM PARA- 
TIVE ANATO wil be VACANT at the Close of the Seemon, An 
to the Charr, 


is at present of tha value of £283 por nnum) is artacipet 
Appkcatons foc jho Appolatmdkt will be rectived on or before May 8th 
E TALFOURD ELY, M.A, Secwtary. 





ROYAL INS 
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Jing a i 
e ldstrated description sent free, 


BROWNING’S PL 


ATYSCOPIC LENS? 





A NEW ACHROMATIC COMBINATION, 


COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 


The ic Lens xw invaluable to or ento- 
E lia erg egg gt egeo 
Cogn Lene This allows opaque objects to be osy. 
The puree Lam M mada of four dares of T, magnifying 
ID, IM, SO, y dims ; lowest » having largest 
Pg oed for general nse. 


The Leneca are set in Ebonite Cells, and moanted in Jortolseahell Frames. 
Price of the Piatyscopic Lens, mounted in Tortoiseshel, magni- 
: IO, 15, 20, er 30 dia;meters, 185. 64, each power, 





JOHN BRQWNING, 63, STRAND, LONDON, W.0. 
. NEQRETTI. £ ZAMBRA'S 





THEODOLITES, 
LEVELS, . 
Circumferentors, 
MINERS? DIALS, 
POCKAT 
COMPASSES,- 





UNIVERSITY OF DURHAM COLLEGE : 
; A L T I.T 4265 
. r. OF PHYSICAIS SCIENCE, ] : Eger itas. s s 
>00". NEWCASTLÊ-UPON-TYNE. _e llinsiraled Price Lists posted Fres, © ki 
pÅ EROFESSOR of CHMISTRY foh this Collage will bo Elected on . NEGRETTI ZAMBRA, " , 
p PUTET. cM A n SGIENTIFIG INSTR UMENT MAKERS Te 
open didates -o Ma, THE Quxxx, e 
invited to with to Wodt to . H 
Coleg’ : ids i SUE, logrht Viadmct 45, Cornhill. & th Si London, 
the sp April. Gon whom fall gesoclac sre: yarina legc D BÉ DTOSRAPH ERN CRYST PACHOR AN DEN RAD. . 
* e s . - * e . L^ bs A D T 


`~ " 
D e qui 


* Teso eu © 


~ 
Uneaten by any other Maker at the same Price. jii Phrchasers 
a 


ot 
esi]. i 


D 


NSTORE 


p 
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* MICROSCOPES. 


i 


shonld sip! to the Maufactuger 
: cD MeN D' WHEELER, a 
A 48x, Tolling Read, Méfowar, N., London. e. 


ST, THOMAS’S HOSPITAL MEDICAL 
e COLLEGE, 
ALBERT RMBANKMENT, S.E. 
©The ormer Sesion will e on May @st. 
of the al P ne sng hat ' t in the 
nons Roza ok ain Sra pede egin 


ontaxng in summer ará alao 1e. to: compete fot 
tho Sclence Scholarships 108 and £60, awarded 
There ay nu verons Scbclanhipa, 


md all e mend aro 
open to Stndenis without extra rere 
5 se f ie garii MATIN TUN ene rey 





Studenta who have 
under the new regula- 


er of Apprared Lod apd or Privat Fam bes 
epe oA the Secretary’ g eats 

Prospectus and all cau, be Obtfined from the Seersiary, Dr. 
- Guiar 


W.M ORD, MD, Dean 


THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. , 


UMMER SESSION, 188e. 
Paucos ue Warda ek pes MAYTE 
Gentlemen can enter y any one Course cr to Hospital 
TWO ENTRANCE SC AULARSHIPS, of the annual valua ot as a 
feo y, tenable for two years, and a SCIENCE SCHOLARS 
valuo pipi "be offered for competition at the beginning of the Wine? 
tesmon 


For Prospectus, conta ning particulara ag to ortet ae Resident 
Ee ir din “Dea ae Li Resdent Medical 


, at the 
ANDREW CLARK, Dean. 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 


The REPORT of the YORK MEETING (1881) & NOW READY. 
Published by JOHN MURRAY, Albemarle Strect, London, W. 
Price sar. 


HEIDELBERG. — GERMAN EDU AS 





2 TE E 








of Inhaty College, Orked 


TWO LAPIDARY LATHES to be SOLD, 


Cheap. 1 Troadle, other hand, Adapted for C Pobahing, and 
reperi Rock Secti.na, &c.—Currxu, ya, New pon y 








. WANTED, a COPY of NATURE, E 513. 


—Addrem Nana Offen, s. Bedford Street, Sand, W 


A THOROUGHLY COMPETENT ANA- 


LYTICA], CHEMIST is to go abroad under a Thrap Yearn 
Engagement. pP es Ags 





o from to 35 years. Salary, £500 per anzum 
upon hm dubes mov Ace copied D testin nals and r 
pers entered ,to 9. H. R cares of -G 


NON-MAGNETISABLE WATCHES, 


ATO S which cannot be '' MAGNETISAD,’’ coustracted at 
of W. Crooxns, ESQ , FRS, Ed of OMAA & the 
Electrical 
E. D NT & C9. mef thf Primary Stanfard Timakeeper of the 


Ries da and 34, RoyaMÉxchange, London. 
N.Be—_Watzige can be converted to this plan. 


THE “HANSA ” . 


NES wo Meine nr es 





£m 


by 


P LIVING SPECIMENS FOR THE MICROSCOPE. 


TMOMAS HOLTON, NATURALISTS’ şod MICROSCOPISTS’ 
e UIO, s, NEWHALL SBREET, RIRMINGHAM.* 


T. B. has last week rent out Å vétyerfh and clean gatherirg of the 
Dezhd, Clererwm Ekremkwogii. He has also sert ont a. 
Cottuernaa Debe: bis. Berte coMiallmus, Fles- 


chrpa, £ 
in this place of Orgenfpns T. B, 
. © * 


imen Tube, One Shilling, post-fnee. 


Twenty sex Tide: in course of Six Months fer SubsPistion of £g 
or Tweled T bas for wos. Gd. 


Portfolio of Drawings, Seven Parts, 17. each. 
e 


Every Friday, price sw, post free shal ; Yearly, post free 107. 104 
KNOWLEDGE, for April 7, contains :— 


Domestic Ventlarion. W. Matien Willam«—Fonnd Li ke By, 
Dr Andrew Wils we) F.R.S E , F.L.S —Notes cn Rowing. By an old 
Ce e Palace Electrical E Jubidion— Great 


Brain Troubles -Dxen th 








tor — 


—Amwers to repe ur M 
eColumn—Ou Whuxt Colurm 
u s Knowledge’ is the best and most usoful uflpiine ptbllshed."— Vanity 


Farr. . 


Also published in Mcnthly Paria, Now ray, Part V (March), Price 1, 
post 


u 


Lendon: Wrvwan AXD BORS, 74, 75, Oreat quesos alas 
16r per Ann, sor. Post Free. 


DER NATURFÓRS GH ER. 
Wochenblatt rur Ferbreinhg der Fditschritte in den" 
Natrurwissenscha ften. 





Herxusgegeben von Dr. WiLuxtM SklAREX. 

A Weekly Periodical devoted to Natural Scence ss Nos, rás Speci- 
mea Numbers mzy be bad through any Forelgn Bookseller. 1682 will ccm 
mere the X Vth volume 
Bertin: DUMMLERS, 77,Charicttentrame, S.W , and all Booksellers. 


LA SEMAINE FRANCAISE: a Weekly 





rr ee x MEME Eee 

et Notes par la poste, en timbres 

mant franco la poste—un an, = Pega bape ght") Prix ya. 

chez tous los aik gaa e de for. abonna 
Londres, W. 


LA "SEMAINE FRANCAISE. "La Semaine Fran- 
has been out in London for tbe benefit of those English 


Gale pra 


ring {heh roan fo ume tr 


with tho character of 1 ly valned in all tbose 
wi tho character of iy god intere lB panting fe very wel 
dona,” — Quem. 
.. Terus or Sosscurrriom:— | s d 
Three Months =. ~ - - - - 3 19 
fux » - - -— = - 7'7 
Twelve , ~ a 


P.O.O. payable to T ee LE cu Eleg mes, CORRI Carded WG. 
Publishing Office, 37, Southampton Street, Strand, W.C, 
THE ZOOLOGIST: > 


e 
ASMONTHLY MAGAZINE OF NATURAI, HISTORY. 
Third Series. Edited b J, © Haxrneo, F L 8. FZS, Member of the 
British ologists’ Umon ; contains— 
‘well known naturales in every branch of mology 
and ocer Dco O 
fran 
Brite 





foclogical, and, Ext Soc.eties. Reviews 
Gers of amped an lege me i mii anc of moby. 
CEN VAN VAN VOORST, I, Pajprnoster Row. 


Bhe MORPHOLQGY of the SKULL. . By 
PARKES herr ERS H Professor; Royal Collare of 
* LH T. 


Hopal Medal Scoot E easi aem Page 
P MACHTLLAN k . Loogon. 








^ eo V. * 
. 
^ * 


b . 
April 8, 1882] 4" 





PEZEN o 
3 DIAMQNDS IN' MATRIX, e 
: PRC NOCKOLD, Dumond and cone Cutter and Dealer, 
sale Specimens of 5 also Cut Precious Stones yn ali 


e. Precious Stoges valued and bought. 
1s, FRITH, STREET. SOHO. W. 
$ NEW, MINERALS, &c. 


Spong! List of Now and Duiedtiag Almerals latciy received on Sale at 
JAMES R. GREGOR S °° 





, FIIZROY SQUARE. 


Ths ix includes Old af Ker Ipae New Foni and 
Rare Mia from Old 
Als@ Now af Addinoral Microscopie Sections of Recks and Minerals) 


To be had on application, 


SAMUEL HENSON, 

277 (Late e1134), STRAND, LONDON, 
Has Jos a Rivod asflendsd group of CRYSTALLISED SAMARSKTTE, 
An interesting METEORIO IRON, 


eee EE DE MANGANITE, HORNBLENDRE, 
APATITE, ZIRCONS, DEDE MALASH 


PER 
GREEN WAVELLIT SPHEN XAN 
VER 


PRIVATE LEBRONB AND EVENING CLASSES, © 
Blois Cases and Apparatus. 

. © Catalogues free 

NEW AND SECOND-HAND CABIN ETS. 
SAMUEL HENSON, 

: 277, STRAND, LONDON. 


e ' MINERALS. 


MR. BRYCE WRIGH T'S NEW SHOW ROOMS are 
NOW OPEN, containing the 
FINEST & LARGEST STOCK OF MINERALS 
IN EUROPE, 
From which s&lections*nay be made. 
Extensive Series of “Meteorites, Stone, Bronze, and Wooden 
Implements. Glass-capped Boxes, &c. Boxes sent on approval 
to any part of the world. 
. BRYCE WRIGHT, 
MINERALOGIST, AND EXPERT IN GEMS, 


204, REGENT STREET, LONDON (formerly 9o, Gt. Russell St). 


GEOLOGY AND MINERALOGY. 
Glaciated Boulders from the Tyne Valley; Fish Remams from the Chalk 
^ ef Mount Lebanon, collected by the Maromte Mook. 

Interesting Sponges, Bryorom, &c., from the Neocomian of Farmgdon, 


iis Senee cf Ogi es fom: the e ld H iDa and athar ocila. 
ce Norwegian Minerals, comprising Crystals White Apanto, 
oumalina, Enstatite, Ilmenite, Hydrotalks, Augpte, Onkobte, Serpentine 
THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, LONDON, W.C 


NORTH BRITISH, AGRICULTURIST 

ey Maen ay oe eas! 
tho management of landed property thronghoat 

uses Noe ies ae wea 

The AGRICULTURIST bes ÁREA considerable circulation on the 


urope, A and the Colones. 
The AGRICULTURIST 











pec MNT edited by one of the 


opes ened to the breeder and fe 
mare, Arrapa under discase, 
CUPIS given of the Mootings of the Seca 
aider armia conoy or to Hitland 
Sockety of d, the a heed 
aad al the cag ala Sia Groat 


lap . 
For Advertisers addressing thogal fib we Farmers & better medum dow 
niat omlet 
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Now Ready, large 8vo, cloth, 39o PẸ- 
GEOLOGY OF THE COUNTSES OF , 
ENGLAND, and of NORTH AND SOQTH 


106 Woogcats, pride ar 


| WALES). °`. 
By W. JEROME HARRISON, F G.S, . 
Sculhce Demdbstrator for tlie Bin fasham Sch School Board, late Curmor® e 


Maps E 


— 


© To the detailed d of the id Foarures o 
EEE Liew of te oa ps Societies FUE 
kiamo rs of the Geological Survey, ande the mre gmportant, Books 


Papers wntte® by private workers > è 
Great Qu n Street, W.C. sand 
aupen Hall Cou t, EAC. 


London : KELBY & CO, se G 
Now Ready, in 5 pp 248 wih Wook ad Topas P 
of Ding 





SIMPKIN, buenas 
rams, price 7s. OR. 


a . e 
VIBRATORY MOTION SOUND. By 
re D EVERETT, MA, DCL, F.RS, FRSE, Premor of 
atural Philgsophy in the Quegn’s College, Belfast. ë 
:Londgn: LONGMANS & CO. 








e 
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Majesty's Government aad the Sgprery For the A boliton of Vivisection m 
Janunry of He present year, 
I remala, AS "your cLethent servant 
GEORGE R JESSE, Hon SRL, 
Henbury, near Mage.vhekl, Cheshir® 
Sir Wiliam Jenner, Barz, M D , 63, ene Square, 
London, W NETS e 


63, Brook Street, Gion enor Square, Y» March 16. 1882 
Sir William Jenner presents his compliments and begs to acknon ledge the 
receipt of Alr, Jease's letter of the sgth Instant. 
EIER I— 


SOCIETY ABaLITION, VIVISECTION. 


"SCIENCE DEFENCE A'SSOCIATION. 


e ontore men ned PEPREODNTATIVE MEETING for the Defence 
of Soene © Frotection of the Right of Vivreection” was held m the 
Tea of cba Eon Cóllega of Ph Gara oe iie eau metanda ded 
by Sir Wilam Jenner mong those present were 
Dagor Sir William Gul, Doctors J Dimon S 
ter, gampen S Wilka P Pye Smub, Acland 


SpxtumooJe 
L bi bom (Sor George), Cameron. M. 
»&c. Resointioms wew pamed in 
e voleur go uiri but, acco: Pope 
was made to refute our arguments Mum m 
upon animals for «aenufic purposes fecal was was 
rous and crustin pony alls cefeats inflicted agofn and again u upon 
Phymologists gd ie supporters by the Society for the Abolition of 
n In place of accepung the courteous challenge of thar adveranries, 
forwarded through De 1. Lauder Branton, on the 10th December last, and 
again by moans ot Sir Wiliam jene and Sir Exasmus Wilson, mortifed 
fealing was betrayad at the Mee by wit 
‘Founding an Ass -cution tc protect against atlacks by the ig norant," 
and—''it would curb the faraucim of a few now so rampent " Haw undig- 
nified ! how ys such age from frustrated men 
to th= world in the evidence given before the Royal 





P., Balfour, M 
to comsututing n Socety [or 


lng 
“morbid serubihoes of the ‘public, ’” 
‘The new Amociuutizn, we are told, is to "watch" the eating law-*not to 


“evade ™ it, or '*.aterfere directly with it," but to “ original 
research ”' Cen tke practice cf vivisection), and *' stimulate professed physio- 
Li pnerestr tactu ec oaet OF Mesa is a big die 
A tW, the real, genaine object o osting i n nce 
p Govemnmant ard got power {nto the hands f the Association 
SIN herpes icu asera i iie far che practice of 
Vig ectisa- PER n to be denominated—'' Research." 


The People of Great Hriram and Ireland who obtamed the appoantment 


e ME on cT Vivmwenon wil dd -welltn keep a Tipilint 
SUN a ala named confederacy l 


€ ' Medicine not fyanded on Philosophy Py a wee hing ' 
GEORGE R. JESSE, Honorary Secretary Abolition Vivisec- 
e a Macclestleld, Cheahiro go, 1852 





uon, Henbury, near 
a 


NON-MAGNET[SABLE WATCHES. 


WATOHEB mere oneal) ?? constructed at 
othe recommend f W. Croom, Esq , F Res.. and a ostubtiad at tha 


Electrical Exbibi 
e EPDENT & CO. ‘of yo Primary Standafd Timekesper of tha 
Royal 





the Temporary gone Cowper S Obsergunry, G 
Tu rome hy ya ia Temporary. Ciam deo treat e Only Mdromers . n Spod, ane aÅ Eroagngre, London 
ANTA. PHILIP MAGNUS, Dietealt Seas." eae NPB- Wafer oaz te cen to this plans, * 5 
p . s *. Oy ee nu e 0% E^ *. . e a’ sae " 2 
ee” 7 of .? T . ». a°? 4€ Fe . 3 
*. 6 Hs ee * sod * è 1 e . @ e * e. E 
® e * . ee 3°, ® Py e . . 








. DISCE Sates : " 
Aprl w, 1882] : ta. ME. NATURE" D. ; E : 3 cxcy E 
^*. — dale bp Auction. .| NOTICE OF*REMOVAE:- ' 
s > — — 4 14— JAMES HOW & COs. d 


The Twxirru Poxr107e of thè Stock of Minerals, &c y tbe to Mr. 
Gecko 


AMES TENNANT, F. , Professor of 
"s College, yy oë è e. 
R. J, CQ, STEVENS will Sell by Auction, 
at his Groat Room, King Street, Covent Garden. on FRIDAY, 
10’ precisely (by order of tho Executor), the 
M as &c , the Property of 
Mineralogy 's College, Londan, compl ung a largo and mag- 
niflcedt collectiongef Almerals and one of Foma from King’s College ; 
"holso two aller ditto, boh with rough «AM bach of 
Culloctites will be first, ffered as lot. 
from ro o'clock till 4 o'clock, and Morning of 
1a o'clock, and Catalogues had 


WEDNESDAY NEXT. 
NATURAI, HISTORY SPECIMENS 


MR. J. C. STEVENS will Sell by Auction, 
fca eee E. Street, Covent Garden, cn WRDNES- 


faast 1a precisely, & Chaco 
ton of Bards’ Eep. also a quantity of Bird Skins from Canada and 
ecther parts Havtic Butterflies Motha, Shells, Minerals, Foenls 
Tamon, Mahogary Sbow-Boxes; and various Specimens of Natural 
mary. 


May bo vie Morning of Sale, aad Catalogues had. 
IMPORTANT FALE OF SCIENTIFIC APPARATUS. e 


MR. J. C. STBVENS has received Instruc- 
tions to Sell by Auction, at hls Rooms, $ King Street, Covent 
Gardena large: pre D. k of the old-estabimshed and wel- 
Anown Bumnem of Y. LADD £ VO, 

Mafa, E ecrrical, Opticel, and other Phi 
Gtock must be greatly reduced. m consequence of Mr Ladd ruri 
from the inews e eeu eeie ill cake olats on FRIDAY., Juma md 


At gif . 
fc and Aforuing of Sala, and Catnlogues had 


Or view Day Prior 
of Bird Skins, Heads nnd Horns, &c, removed 
Caste, Aberdeenshire, for Absoline Sale. 


M J.C. STEVENS has received Instruc- 


M 


Mny be ylowed two days 
e. © Sale 





` 








The Huntly Colffttion 
from Aboyne 


tlons from the Trustees of arquis A Huntly, to offer for Sale by Anc- 
at his Groa: Rooma, aB, Street, Covent Garden, on TU AY, 
A 120 clock precisely, the choice Collection uf Birds of 


as, at halí-past 
Hai. besutifally set up and arranged in cases, also a superb Col- 
jection of Heads and Horns of Animal, all removed from Aboyne 
Gastie-for Absolute tals 


“On view Day prior and Morning of Sale, and Catnlogues bad. 


WANTED.—NATURE, No. 618. us. will 
be given for a clean copy —J Was, Burlington House, Piccadilly, W 


MINERALS. 
MR. BRYCE WRIGHT'S NEW SHOW ROOMS are 
NOW OPEN, containing the 
FINEST & LARGEST STOCK OF MINERALS, 
IN EUROPE, 
From which selections may be made. 
Eatensive Senes of Meteorites, Stone, Bronze, and Wooden 
Implements. Glass-capped Bores, &c. Bones sent on approval 
to any part of the world. 
‘ BRYCE WRIGHT, 
* MINERALOGIST, AND EXPERT IN GEMS, 


204, REGENT STREET, LONDON (formerly go, Gt. Russell St). 
Te ee a ANM dq uM MUN ML 


GEOLOGY AND MINERALQGY. 
Boulders from the Tyne Valley; Fuh Remains farm the Chalk 
Lebanon, collected by the Moromsée Monks. 


Glaciated 
of Mount ¥ 
Interesting Sponges, Bryoroe, &c, from the Neocomlan of Farmgdon, 


Herks. P 
Fine Seea of Og!ltes from the Cotte»wold Hills d othar locale 
Choice N MineraR, comprising Crystals uf White Apatite, Black 
locrmaline, PAstatite, Umenuna, Hydrotalet, Augte, Onkolue, 
Pesudomorpha, &c. . e 
* THOMAS D. RUSSELL, 
48, ESSEX STREMT, STRAND, LOKDON, we 


DIAMONDS IN MATRIX. 


R. C. NOCKOL Hf, Piamood and’ Orlental Stone'Curter and Dealer, hits 
Specimens ef the nbovo ; also Cat Precious Stones in all 


(dr male 
Precous vaklued ght. 
Ld 
1a, FAIT EFT? SOHO. WY. 
" . : 
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e 
SCIENTIFIC INSTRUMENT MAKERS, 
* 73, FARRINGDON STREET, BONDON ~~ 


Arr or 5, Bros ST, awe Fosrxa LAXE). 7 ES 
. 
HOW'S STUDENT'S MÉSROSCOPE. HOW'SMICROSCOPELAMP 


Rock Sections and other ()bjects fée tha Microsegpe. © 
MINERALOGY AND GEOLOGY. 


Mr HENGON has some Splendid Specimens of the * 
TRANSPARENT RUBY SILVER, GRYBTALLISED NATIVE 
@ SILVER, PYRARGYRITE, ; 
VERY LAMDE AND FINE CRYSTAL OF DANBURIIE, 
NATIVE SULPHUR, and a Portion of the METEORITE that fell 
FEBRUARY s, 155a. ^ 


PRIVATE LESSONS «D EVEWING CLAQUEM. 


Blowpipe Cases and Apparatus. 
Catalfgue free ° 
SAMUEL HENSON, 
**. 277, STRAND, LONDON. 


NEW MINERALS, &c. 
Specal List of New and Interesting Al .nerals lately received on Sale at 
JAMES R. GREGORY'S s 
Mineralogical Museum, 
88, CHARLOTTE STREET, FITZROY SQUARE. 
This lt includes Old Spec.es from New Localities, New Forms, and 


Rare Mmerals from Old Collections. 
Aho, New List of Additional Alicroscopic Sections of Rocks and Al merah. 


To be had on application, 

Now Ready, prce os , Vol. XVI , Part ITI., April, 1883 
THE JOURNAL OF 
ANATOMY AND PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL 


CONDUCTED EY 
Professor (HUMPHRY, TURNER, and MÍKENDRICE. 
Coniíenit. 
1. tal Value of Cranial Nerves By A. Milnes Marshall, ÀLA. 
Lx pol Afxregule Longinus By G E. Dobson, M A., M B 
2. om Alare, a y " n 
d Ini and Carved Follicle of Negro. B. T.P Anders n 
tart, AI B 
4. Pe ical Conditions of Medullar Gb] ngata, in Locomotor Atawa 
By G Woodhead, M.D. Plate rr. 
Acton of Sahne Cntharucs By Matthew Hayy M D: 
Abnormal i È Right Intere-stal 
. 











. in and Distnbunon of Upper 
Arenes B .J. Wabham, FRCS. 

7 b by Common Leach, and Formation of Haemoglobin 

Crystals By W. String, A.D., Sc D. Plate XIT. 

B. Specimen cf by's V captured In Sheiland By Prof Turner, 


.B 
9 Specie Not Rudoiph/s Whale diptured m the Furth of Forth By 
Anaic P hya Arytoncgd Moscio By G S Shattock. 
10 omy u hye- y t 
ii Phymologicnl Notes. . ] 
MACMILLAN & CO, London and Cambridge. 


, 
THE QUARTERLY REVIEW, No. 
Is Published THIS DAY. 


CONTENTS. 
I—NEW TASTAMENT REVISION :— WESICOTT AND L, 
URT'S TEXISAL THBORY e e 
IL—JONATHAN SWIFI. e 
IIL ENGLISH POETS AND OXFORD CRITICS#® 
IY —LIFE AND LETTERS OF DE BUSBECQ fa 
€ e Y 6&ECKY'S ENGLAND IN THE 18TH CE URY, 
VI —JOURNALS OF CAROLINE FOX. . 
VII.—1 HE M&NCHEST ERBC LA- COBDEN AND BRIGH!. 
VIII —WHAT SHALL BE DONE'WITH IKELANDG ° 
HN MURRAY, Albmarie Street. 
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Pubhshed sime 1 in H is the Indepen at onal 
utile Renem, dedi rave TD ad aid : 
ove, vorte em a kare opên the deve- 
loopmat of Martine Affairs In every respect very Sunday fne 
Number m 4to at least; and dra Subs gre tom s 
AI tms; preceding n of sees uent Pre 
1as for twelve Ad 4d *a ly by the © 
paper, consider. abatement 3, 6, 13 months’ S udnen a 
Office: Ang Meyer amd H 48. Edited by  * 
W.v Fi enan, MAR, bury, troet, Be o e ° e 
e e’ o e e . . 
eee gi e . 2:9 
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exci je i UU "NASURE i "etg 
— o ne FOR ee. E pe 
re DS. xit COLLEGE, £ 
SHBFFIPL i ce 
et AFFILLETRD TO THE E dud UNPTEESIEY. 1844. : e 
-`o EE qoia AND CHAPLAIN É. DALLINGER, een be. 


* * $zcoxp MASTER 


ee Tur MATHEMATIGAL MASTER 


« In edition fo 


Modern Lenzuagee A 


* Weekly Lectures and 
PHYSICS and CHEMISTRY" are taught by 


A. 


N 


Br 


SHINDLER, Eso., M.A. 

OS. HUGH MILLER, 
7 Ard T2 en a ASSISTANT MASTERS axg QROFESSORS. 
i * Mathéinatical, English, and Commercial Subjects, BIOLOGY, PMYSICS, and 
urape, Hebrew and Syrlag, Vocal and Instrumental 


Professors, 
The Rev. wW. H. DALLINGER, F.R.S. Shas undertaken the PROFESSORSHIP of NAT 
Instruction in Practical ZOOLOGY, BOTANY 
ALLEN, LEN, Ew, F.C.S. 


SHERA, Eso., M.A., LL.D 
(Lond.). e 
B.A. d Ert 


o ae E 


iA. (Glasgoy). 


Grits TRY, the 
h by@A.cgom plisited . 


RAL SCIENCE; gud gives 
SCHOLARSHIPS are ‘AWARDED worth in the’ 


Music, and’ Drawing are tang 


a 


te 3007. 
The JUNIOR SCHOOL, conducted in a seer part of the Building, is in excellent efficlency. 


The next Term will commence on Thursday, May 11. 
FROSPECTUSES way be obtained by Application to the GOVERNOR or HEAD MASTER? 





BOOKS “FOR BOTANISTS. 


_AnELEMENTARY Y COURSE: of BOTANY: 
' Structural, By Prof, ARTHUR 


HENFREY. “RS, PIE Ilinstrated 

Woodcuts. mio Epmox by WELL T. MA RS, PN 
F.R.S., F L S, &c H a ae 
ePost fro, sar 


MANUAL of BRITISH BOTANY, con- 


talning th Flowering Plants and 
atural Orders d Prof. CHARLES CARD ETS En, ete 
MAT FRS EiGWrH Epimox, corrected 


cloth, 10$. 
pocket), 1m. 


BRITISH POISONOUS PLANTS. Illus- 


` trated Tonia! oun E, Care Seo Jerem Ed 
K Piu M e peincipal Po:sonous Foogl Bro, wth za 
An ILLUSTRATED KEY to the NATU- 


RAL ORDERS of BRITISH WILD FLOWERS. By JOHN E. 
SOWERBY, With 9 Plates, g rrs Figures.. 8vo, 
HG. z e 

x JOHN VAN YOOBST, 1 Paternoster Pow. 

— 


ENGINEERING EDUCATION at HOME 
ind ABROAD, By EDWARD MITCHELL. 


SMOKE, and HOW to PREVENT IT. By 
e ALBERT JAMES HAN 


ELECTRICITY : its NATURE, USES, and 
POTENTIALITIES. (Nearly Ready.) 


i Noes af haea) Se pourtreo foc 29 Sect cia H. WeiTeyerein, Col- 
Just published. Dedicated by perrzimzon to tle Right HBn W. €. Gledstode. 
MODERN METROLOGY: A Manual ef 


the Motrical Ynits and Systems of the Present 
IR Puis Spee, $ 


ASON ARE P, PAS es gee 
2s, 64. cloth. (Postage Ga.) . 
"CROSBY LOCKWOOD & CO., 7, Hall @ocrt, EC 
cepe petris 
THE COAL AND IRON INDUST IRA 
> OF «HE QUNITED KINGDOM.* By RICHARD 
ofthe Tati Sling ag portant placo 








With an 
WIS DA. 
Crown 
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evlh pmo shy to llc peed with tho Pariona Industries." 
Etat LOCKA OOD & CQ.,°7, Stationers Hall Court, Locdoy E.C. 
a D „Jt þabhshod, fon Soca Set Com tea 


H NY FOR ANYESTORS, Being 
“Traneacting Ducem en tha Eran Ex- 


e ,'" A/monnmant 
has 





* A Puke Consojp since AM of tha ve Daily 
vorage a 
for 
BR E lem sai ia 


WOOD & CO., 7, Stationers mie opin Bc 
F i E . e 


e * s 
e. voi e t es T 
AG 








NORTH* BRITISH  AGRICULTURIST 
and 


For Advertisers addreming themselves to Farmers a better 
not 
nna Anntral Subscription, payable fn R 
OST Bi, EdiAburgh ; mds quad Vieira a: 
See i 


LELECIRICIIE. 


Chaque Bamedi, 16 pages, grand in 8vo, 2 colonnes. 
REVUE HEBDOMADAIRE, ` 
Scientifique, illustrée, spéciale, seul journal tenant les lectears 


au courant de toutes les expositions électriques, et de tous los : 
progres de l'électricité, 


“Rédacteur en chef: W., de FONVIELLE 
E. de CLIS80N : Directeur. 


Subscription Yearly, 16s. ; Six Months, gr. 

Agency for England and Colonies— 
. LE FEVRE AND CO, ENGINEERS, ^ 
26, Bupar Row, CANNOK STREET, LONDON. . 

^. Bpeciman Copy sent post free. 
On the rat of every Month, price Sixpence. 

THE ENTOMOLOGIST: ` 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Yid by Joru T. CAXEDIGTON, o E e? 
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at 4. 
Rovwar Leritorion, at EI The Metals: Prof. Dewar. 
FRIDAY, ed ar. 
Researches of 









a aa : 
V DIARY, OF SOGIETIES. — `e SUBSCRIPTIONS” 39 JRE? 
e - s 
; REPAY. . ATIL m. S gee © Yearly $3 (1*8 ^ 
EO UH is pas uli Prem t ps " Haliya? E 2 i T : K hy . 
qnin P. H. dole Himalayan oe: Prot et Tasa p To the Unité Stihes, tte * Ch aei and l placet 
and Gim. "e . within thy Postal U nidh: —e ae ^" - 
CmxxicAL BocmerY, et 8° OngSpecific Volumes: Dr. Ramsay.—On the N . t : nod. ee 
boha of Zanc, Magnestim, and Iron as Reducing on Yearly . © ee - 30 6 
Solutions of Ferric Salts: T. E b UAR the Half-yearly . » e. »j 6* 
is 1 raha nim Giver Nürate T. E —On the Quarterly . . o * 
donto alone and in tha presence pes ofer Orio ayeb wMACHBLEAN S co, 


CHARGES for’ ADVERTISEMENTS 
Three fes in Column as. OW. 94. pate 

















une oe es H. St. Claire Deville: Prof $ e š A re 
. , One-Eighth neg amie Contin». 8 8 
‘ ORDAY, Ar 
j ` Purmtcat Soctrry, eg mede det "Pheoomane in connection with Uu Pige cr Me Ou . 4 E I5 "o ^ 
E. uds SF ty of the Sclance of Politics: F. Pollock, | Whole Pah ~. , Y * nac à o 
y% ° SUNDAY, Arar 
" pix 1 8 P. 4 Primas Pas wd Pri hs; Rev. J W. Ste cibos Wee 
4 MONDAY, Ark, a4. LIGHTNING CONDUCTORS. 
Exc MN , at eren ancd the time bf D Frankin, mora 
Society oF AXTIQUARDÉS, &£ —. . Codnor Tade Copper 
a EE enia e a fir tha of avery description of bulding from the, 
J $ ESDAY, At dekroci eis Dghtzing. 
perrmernow or Omm fene iE S NEW ATI: & Go.’Ss 
he Exhibition of Pottery P 
MUZE Rev FIRST Op id Aboriginal Inka of the Ante ATENT $ 
: Bocgrvor Ax vir Aka a 5 Character, &c , of Inhabitants of China, Japan, | ^ COPPER LIGHTNING CONDUCTOR, 
am Now So As applied to all kinds of Bulldmgs and in all af the world 
` wuccess ; M te most Trn , most and alto 
RorarL tio Socrery, at 1.—Sclentific Committee. R the Cheapest ee 
Rovar TisrrruTIDM, M. History of Customs and Belfa: Dr. E. B. It is simple in its enia ing 1 pies ie 
e yio. only ONE per Foet for the standard 
f . - PR C A In any storm. 
res bd m hen Kelanan of tbe Eocene and Oligocane R. S. NEWALL &' CO., 
Sel. in tho Basin : Prof. oath Aucada: s. 190, STRAND, W.C.; 36, WATERLOO ROAD, LIVERPOOL; 
d emi Pls Celio, aod : G W. @, ANDERSTON QUAY, GLASGOW. 
Shrubtole,—On the Occngrence «Hew pocos of Phyleperet G. W. MANUPAOTORY—GATHSHBAD-ON -FYNE. 
pe THURSDAY, Ara. sj. ; SECOND EDITION, 
soca Te ir Reopens, at .—On Attraction and Repulsioa gsm 
doe Vo Sgnorous Vibrations and & Compara of the Phmonena wih . c a RIFFIN’ S 
+ Rede AE ri il Rn Poors inis Meses Tas CHEMICAL HANDICRAFT. 
"Rovar Leerrrcrtom, at s.— Tho Metals: Prof. Dewar : PRICE 4s. r4, POST FREE. 


Borr or Agra at § Naural Kami on do Tasis of Nasiel | A CATALOGUE OF CHEMICAL, APPARATUS : 


Education : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 


_Quemerr Miceoscorical, CTD A Dangerous Properties of Drain; Prod Dany bro, 480 pp., Jilnstrated with 1,600 Woodcuts. 
S Abb. SATURDAY, Arm =. ` . °’ Mest Complete and Cheapest List of Apparatus. 
. Rova Desrrrvrsy, at y.— History of the Science of Politics: Y. Pollock. " JOHN JGR LEE TN aD SONS, 33, GARRICE STREET, 
< LONDON, W.C. 
Eoo sr O d 
R. W. NEEVES, NORICE OF REMOVAL. 
e e - 2 ^ 
‘PHILOSOPHICAL INSTRUMENT. * Ross a co. 
. e OPTICIANS, , 
INTENSITY COTE MAKER db i. OVED w I iss 
PRICE LIST, FOUR STAMPS, . ~~ MORE Co PREMISES, K 
i —— ° 112 NEW BOND STRENT, 
55) SIDMOUTH STREET,* LONDON; W.C. © One Door from Brook Sirot (adjacent io their Mums factory), 2 
Kk. E. BECKER 4D CO., ° an 
8%, MAIDEN LANE COVENT GARDEN,* LONDON, s, E 
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GHEMICAL DEPARTMENT, , *^ f t 


'ÉHEMIGALS and REAGENTS of. the atest ty d . 
Analytical Purposes ‘and Chemical: Reien, D 4 $ * y 
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See, TISLEY & b, s |'BEST BLACK IN INK KNOWN. 

^ ae BPO NS Rep o ae DRAPER'S INK (DIQHROIC)... 

„173, BROMPTON, ROAD, S, W. DIFFERING FROM ANYTHING XE EVER PRODUCED. 
* Clod to gooth Keneinggon Mus.) . * Ure Bl, Pah Dice, and asia Tigas paek 


°°" THÈ, PHOXEINOSC EN ih RI een ji 
bacc e E ‘Films undar ti p >a i | s 
Pres nu 20 E a dms m EL on 4 lenna. naa t 


Streat; J. AvkTIX s Cos Liverpool ; and rte 
Thé PHONEIDOSCD ts Dies: Bottle of -Bohstion, Descripti e Stationers, 
Pamphlet, kc.,n Car "Box, 103 
MAMUFACTURED AND SOLD WHOLEBALE PN sy 
8. C. TIS@EY & CO., : f, BROMPTON ROAD, LONDON, S.W. 
` a ONIE ELECTRICITY. AD Materials sxpptied for 
po ‘Purposes, 


et ey Bard ma Aei Apart, ith Dre ma pa 
Descripisos shika Harmoncyraph, Post Fros, nd. Fo BAD ERRATA, OLD j| WOUNEDÉ, and: BORRS, If 


GREEK and ROMAN COINS. Catalogue | efotually Subbed on the Nesk and Chest, it eure BORE 
of the Collection formed by GEORGE SIM, F S.A. Scot., Edinburgh. |" THROATS, BRONOHITIS, OPUGHS and OOLDS; and for 


Vii ci Eo MACMILLAN & COL, IDN DON. GOUT, BHEUXATIEM, Extn Digsases 15 a unequalled, 


EDWARD PATERSON . de 
. “TELEGRAPH AND ELECTRICAL: BNGINEER, ^ 











76, LITTLE BRITAIN, ALDERSGATE STREÉRT, E.C., . _ 0 @ 
A  Madsh cora d Kee avais Telephones, Tdcphise Excangs Boris, Ptvsral à for Schools and Colleges. : 
Mess. AYrTox AWD Purey’s ABSOLUTE GALVANOMETER FOR NG CURREN'RE. - ‘ - 


NOTICE.—Tks GOWER-BELL LOUD-SPEAKING THONE: A Bmiled number of ihes valuable Ins 

* Fully may till be obtaimm gf EDWARD PATERSON. mie andir Jer ewer ian or: ua 
5 

. As the podicy Prise @ the Pate eni ur nyt rem thess Instruments, partic: desirous of purchasing 





W. LADD £. CO. >- s | ` 
"ig SCIENTIFIC INSTRUMENT MANUFACTORERS, , ot S A 
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consulted and compared, the extraordinary ingenuity with which facts are pieced together and inferences . 
diawn from them, the judgment with which authorities are weighed—all these solid qualities of the his- 
torian’s method are present here in as ample measure as the” literary skill with whech results are grouped 
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